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Abstract

Restrepo (2025) shows that once artificial general intelligence lets compute perform every task,
output becomes linear in compute, wages converge to the value of the compute a worker saves, and
the labor share goes to zero. We extend his task economy by treating compute as a reproducible,
priced, depreciating capital good that needs energy and works alongside structures and land, and
by adding households that own the claims to income. The labor-share result survives any constant-
returns production structure: it needs only within-task substitutability. The wage-level result does
not: when physical complements are gross complements and compute becomes cheap, the price
of compute and wages go to zero in level and the income that labor loses goes to the owners of
the scarcest complement; with a floor on the compute price, the wage equals the user cost of the
replacement compute. Income shares and asset values are different objects: compute is capitalized
at the duration of chips, so capital’s share can rise while the wealth-to-income ratio falls, and a
growth boom raises the real rate and compresses valuation ratios when the elasticity of intertemporal
substitution is below one. In a calibrated model solved along perfect-foresight paths to 2300 under
conditional scenarios, the labor share falls to 0.283 by 2050, the real return peaks at 40.5%, the
wealth-to-income ratio falls to 2.7 before land captures 0.605 of income and raises it to 31.0 by
2100, and the market value of compute never exceeds one fifth of GDP. A compute tax raises wages
one-for-one with the tax-inclusive user cost; a land tax redistributes without distortion; a citizen

fund keeps workers’ consumption share bounded away from zero.
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1. Introduction

Restrepo (2025) describes an economy in which artificial general intelligence has arrived: every
type of work that people do can also be done by computers, at a cost in compute that is finite and
known, and the stock of compute grows without bound. His conclusions are stark and, within
his premises, exact. All work that is essential for growth is eventually done by compute; output
becomes linear in compute; wages converge to the value of the compute that a worker saves; and the
share of labor in income converges to zero while labor’s income does not fall. “The economy keeps
growing; we stay in place.” The chapter is deliberately silent about the other side of the national
accounts. Compute is an endowment that nobody buys, depreciates or finances; nothing is said
about what the income that leaves labor is worth as an asset, who owns the claims to it, or how that
ownership evolves. This paper is about that other side.

We ask three questions. First, does the income that leaves labor go to the owners of compute,
as the source concludes, or to the owners of what compute cannot reproduce — structures, land,
energy sites? Second, what is that income worth: does “all income accrues to compute” mean that
the value of compute capital, or of wealth in general, explodes? Third, how does the ownership of
wealth evolve across households, and what do the policies that the source mentions in passing —
universal dividends, treating compute “as a public or semi-public resource, akin to land” — do in
general equilibrium?

To answer them we keep the source’s task block intact and change one thing in production:
compute is a reproducible capital good with a price that falls over time, a depreciation rate, an
energy requirement, and complements — structures, land and energy — that it cannot replace and
that enter output with an elasticity of substitution that may be above or below one. Everything on
the household side is new: a two-class economy whose capitalists’ Euler equation prices every
claim, and a heterogeneous-agent economy in which households with different skills, discount
factors and productivity histories hold the claims through a fund. We solve the model in three
layers of increasing size: the exact replication of the source (Section 3); a limit economy with one
complement in which eight propositions are proved (Section 7); and a quantitative economy with
four capital stocks, energy and housing, calibrated to the United States in 2026 and solved along

perfect-foresight paths to 2300 under a catalogue of conditional scenarios (Sections 8—10).

Findings. The labor-share result of the source is more robust than its author claims, and its wage
result is less. The labor share goes to zero under any constant-returns production structure, with or
without complements, with compute as an endowment or as a priced capital good, because the only
thing it needs is that labor and compute be perfect substitutes within tasks (Proposition 1). The level

of wages, by contrast, depends on compute remaining scarce. If the task composite and the physical



complements are gross complements (0 < 1) and compute becomes cheap, the price of compute
goes to zero and so do wages — in level, not only as a share — and the income that labor loses goes
to the owners of the scarcest complement (Propositions 2—4). With a floor on the compute price,
wages converge to the user cost of the compute that replaces the worker, wy, = (r+ 6p)p CEU(s):
“the rental price of your replacement” (Proposition 3). An energy bottleneck keeps the labor share
positive (Proposition 5).

On valuation, the income share and the market value of a claim are different objects. On a
balanced path the wealth-to-income ratio is Y s¢/[(1 4+ 7)(1 +m) — (1 — & )] +s7/(r — g): a claim
that depreciates at 25% a year and cheapens at 15% a year — compute — is capitalized at a price—
earnings ratio of about two, against eight for structures and fifty for land (Proposition 6). Capital’s
share can rise while wealth-to-income falls. And a growth boom raises the real rate through the
marginal investor’s Euler equation, so that valuation ratios of long-duration claims fall during the
boom when the elasticity of intertemporal substitution is below one (Proposition 7).

Quantitatively, in the baseline scenario — capability improving at 10% a year, compute prices
falling at 15% a year to one hundredth of today’s level, energy efficiency gains with a floor — the
routine task is automated by 2029 and the expert task by 2057. The labor share falls from 0.56
to 0.283 in 2050 and below one in a thousand after 2075. The lower skill’s wage falls in steps
as the source’s compute-binding transition predicts; the higher skill’s wage rises to 3.51 times
its 2026 level while its expert task is the last one that compute cannot do cheaply, then collapses
— the source’s technology-binding transition. Output rises 3.7-fold by 2050 and 233.0-fold by
2100, after which growth returns to its trend because land binds. The real return on wealth rises
to 40.5% in 2060 and the wealth-to-income ratio falls from 4.1 to 2.7 in 2042 while the capital
share rises; it then climbs to 31.0 by 2100 as land, which cannot be produced, captures 0.605 of
income. The market value of compute never exceeds one fifth of GDP. The decomposition of 2026
valuations into cash-flow and discount-rate news shows the two channels to be of the same order,
with opposite signs. In the heterogeneous economy the wealth Gini rises from ?? to ?? by 2100; a
citizen fund holding one fifth of all claims keeps workers’ consumption share bounded away from
zero; a compute tax raises wages one-for-one with the tax-inclusive user cost at a cost in output;
a land tax redistributes without changing allocations; an Al monopoly protects wages the way a

compute tax does, with the difference that the rents go to the monopolist.

What this paper is not. It is not a forecast. Every scenario input — the rate of capability progress,
the compute price floor, the energy-efficiency floor, the terminal compute requirement of each task
— 1s documented as such, and the level of wages after 2060 is proportional to the product of two
of them. It is not a model of the arrival of AGI under uncertainty: the paths are perfect-foresight

equilibria, there are no risk premia, and the stochastic-arrival exercise of Section 10 is a labelled



approximation. And it does not model endogenous innovation, the creation of new human tasks
beyond one reinstatement scenario, or nonhomothetic preferences; Section 12 lists what those would

change.

Organization. Section 2 places the paper in the literature. Section 3 reproduces and audits the
source. Sections 4—6 present the quantitative model, its households and its asset prices. Section 7
states and discusses the propositions, with proofs in Appendix A. Section 8 calibrates; Section 9
presents the baseline; Section 10 the scenarios, the heterogeneous economy, policy and welfare;
Section 11 the empirical discipline and a falsifiable short-run design; Section 12 concludes. The

replication package reproduces every number with one command.

2. Related literature and what is different here

Task models of automation. The work equation X = L+ Q/o descends from the task framework
of Autor et al. (2003), Acemoglu and Autor (2011) and Zeira (1998), in which technology replaces
labor task by task. Acemoglu and Restrepo (2018) embed the task set in a growth model with
endogenous creation of new tasks, Acemoglu and Restrepo (2019) separate displacement from
reinstatement, and Acemoglu and Restrepo (2022) estimate that task displacement accounts for
most of the rise in US wage inequality since 1980; Acemoglu and Restrepo (2020) and Hémous
and Olsen (2022) provide the industrial-robot and automation—inequality counterparts. Restrepo
(2025) takes the framework to its limit: when every task can be replicated by compute, growth is the
growth of compute, wages are the value of the compute they save, and the labor share goes to zero.
We keep his primitives and change one thing in the production block — compute is a reproducible,
priced, depreciating capital good that needs energy and works alongside structures and land — and

we add everything on the household side.

The economics of transformative AI. Aghion et al. (2019) show that Baumol-type bottlenecks
determine whether automation produces a growth explosion or a sequence of level effects; our
regime map (Table 3) is the asset-pricing counterpart of that observation. Trammell and Korinek
(2023) survey growth under transformative Al; Korinek and Suh (2024) characterize the transition
to AGI in task models with a distribution of task complexity and show that wages can collapse
once compute crosses a threshold, which is the mechanism of Propositions 2—4 in a different
parametrization. Korinek and Stiglitz (2019) and Korinek and Juelfs (2022) discuss distribution and
the “future of work™; Acemoglu (2025) argues from Hulten’s theorem that the near-term TFP gains
from current Al are modest, a discipline we respect by starting the 2026 base point at the observed

compute share. Nordhaus (2021) tests and rejects the singularity hypothesis on historical data; our



“Moore’s law never ends” scenario is where the model itself produces one, and our baseline does not.
Moll et al. (2022) is the closest antecedent on distribution: automation raises returns to wealth and
so wealth inequality in an Aiyagari economy; we obtain their mechanism as one of three cells of
Table 3 and add the valuation side. Hanson (1998) and Bostrom (2014) are the long-run speculative

antecedents the source cites.

Growth, bottlenecks and networks. Jones (1995), Kortum (1997) and Segerstrom (1998) provide
the semi-endogenous growth structure of the source’s science block; Bloom et al. (2020) and Jones
(2022) the evidence that ideas are getting harder to find. Baumol (1967) and Comin et al. (2021)
are the references for unbalanced growth with gross complements, the force behind our scarce-
complement regimes. Hulten (1978), Acemoglu et al. (2012), Jones (2011) and Baqaee and Farhi
(2019, 2020) supply the production-network machinery; we use it only as the accounting discipline

that gross output of compute and energy is intermediate, not final, output.

Heterogeneous households and incomplete markets. The household block is a Bewley (1986)—
Huggett (1993)—Aiyagari (1994) economy with discount-factor heterogeneity as in Krusell and
Smith (1998) and Carroll et al. (2017), solved by the endogenous grid method of Carroll (2006).
Kaplan et al. (2018) and Auclert et al. (2021) are the references for transition dynamics with
heterogeneous agents; our relaxation on the interest-rate path is the simplest member of that family.
Krusell and Smith (1997), Constantinides and Duffie (1996) and Heaton and Lucas (1996) study
asset prices with heterogeneous agents; because the two-class model nests the heterogeneous
economy, the marginal investor in our pricing equations is always an unconstrained saver. On
the dynamics of top wealth, Benhabib et al. (2011), Gabaix et al. (2016), Hubmer et al. (2021)
and Fagereng et al. (2020) document the role of return heterogeneity, which we do not model and
which is why the model under-predicts the top-1% share. Mian et al. (2021) is the reference for the

demand-side consequences of wealth concentration.

Asset pricing and valuation. The stochastic discount factor is the one of Lucas (1978); we work
under perfect foresight for the transition paths and discuss Mehra and Prescott (1985), Epstein
and Zin (1989) and Bansal and Yaron (2004) when we interpret the discount-rate channel. The
decomposition of valuation changes into cash-flow and discount-rate news follows Campbell and
Shiller (1988a,b) and Campbell (1991), computed exactly along the deterministic path. Investment
valuation uses Tobin (1969), Hayashi (1982), Abel and Blanchard (1983) and Cochrane (1991).
Greenwald et al. (2025) attribute most of the post-1989 rise in US equity values to a reallocation
of rewards from labor to shareholders; Farhi and Gourio (2018) decompose macro-finance trends

into market power, intangibles and risk premia; Rachel and Summers (2019) and Eggertsson et al.



(2019) on the secular decline in real rates. Our Proposition 6 is a warning against reading the first of
these results forward: the income that labor loses to compute is capitalized at the duration of chips,

not of equities.

Factor shares, markups and intangibles. Karabarbounis and Neiman (2014), Elsby et al. (2013),
Rognlie (2015), Barkai (2020), Autor et al. (2020), Kehrig and Vincent (2021) and Bergholt et al.
(2022) document and dispute the decline of the labor share; the compute-equivalent wage gives a
structural reading of a further decline. De Loecker et al. (2020), Crouzet and Eberly (2019) and
Corrado et al. (2009) motivate the markup and intangible scenarios. Oberfield and Raval (2021) and
Chirinko (2008) inform the elasticities oy and o7; Cooper and Haltiwanger (2006) the adjustment

costs; Gomme et al. (2011) the return on capital.

Land, housing and wealth. Knoll et al. (2017) and Davis and Heathcote (2007) show that land,
not structures, drives long-run house prices; our housing block separates the two. Piketty (2014),
Piketty and Zucman (2014), Saez and Zucman (2016), Smith et al. (2023), Kuhn et al. (2020)
and Jorda et al. (2019) provide the wealth and return facts. We do not identify » > g with rising

concentration: Proposition 6 shows that r and the composition of claims matter separately.

Policy. Guerreiro et al. (2022), Thuemmel (2023) and Costinot and Werning (2023) analyze robot
taxes; our Proposition 9 gives the limit-economy version (a compute tax raises wages one-for-one
with the tax-inclusive user cost). The land-tax and citizen-fund scenarios go back to George (2009),
Meade (1964) and Atkinson (2015), and to the “universal dividend” the source mentions in its

discussion.

Compute and energy. Sevilla et al. (2022) and Hobbhahn and Besiroglu (2022) document
compute trends and the price—performance of hardware (doubling about every two years in the
data we use); Koomey et al. (2011) the historical efficiency of computing; Masanet et al. (2020),
Shehabi et al. (2024) and International Energy Agency (2025) the energy use of data centers (4.4%
of US electricity in 2023). These are the sources behind the compute-price, energy-efficiency and

energy-share inputs of Section 8.



3. The benchmark: Restrepo’s economy, reproduced and audited

3.1. Primitives

Restrepo (2025) describes an economy that produces output ¥; = F ({X;(®) } yeq) by completing a
finite set Q of types of work, each of which can be done by people or by computers:

O (@)

o (o)

X,(0) = Li(@) + =22 (1)
where o (®) is the compute needed to replicate one worker and may be infinite. F is increasing,
differentiable, concave and constant returns to scale. Skills s € ., in supply H(s), can do the
work in Q(s), and the Q(s) partition Q. Total compute is Q;. Two premises drive the results: AGI
(Premise 1: every oy (®) becomes finite and converges to a(®) € (0,)) and abundant compute
(Premise 2: Q, grows without bound). Work @ is a bottleneck if output cannot grow without bound
unless X; () or its marginal product does; it is accessory otherwise.

The chapter’s results, with the page of the July 2025 draft, are: all bottlenecks are eventually
automated while some accessory work may be left to humans (Proposition 1, p. 7); output con-
verges to A[Q; + Yy CEU(s)H (s) + ¥ye» CEU(s)H(s)] with CEU(s) = max,cq(s) (@) and
CEU(s) < CEU(s) for the skills whose most compute-intensive work is not automated (Proposi-
tion 2, p. 8); output grows at the rate of compute (Proposition 3, p. 9); the real price of compute
converges to A and wages to ACEU(s) or ACEU (s) (Proposition 4, p. 10); the compute share of
GDP converges to one and the labor share to zero (Proposition 5, p. 10); and the sum of wages is
higher with AGI than without (Proposition 6, p. 11). Section 1.2 of the source, labelled preliminary,
describes two transitions: when compute binds, the price of compute falls monotonically and
wages fall gradually around each automation date and otherwise grow (Proposition 7, p. 12); when
technology binds, wages can jump down and the last-automated skills earn a transitory premium

(Proposition 8, p. 13). No proofs are given; every proposition is followed by a heuristic argument.

3.2. Replication

We implement the economy with six types of work: four bottleneck classes aggregated by a CES
with elasticity op = 0.5 and two accessory classes entering output linearly, ¥ = Xp 4+ Y, 7.Xa.
Skill L does work in {1,2,a;} with o = (1,2,3), skill H in {3,4,ay} with a = (4,8,6), supplies
(Hp,Hy) = (0.6,0.4), v, = 0.05. The competitive allocation is the solution of the concave program
max Y subject to the labor and compute constraints, and factor prices are its multipliers (Appendix B).
Figure | traces the equilibrium as the endowment Q grows from 1072 to 10°; Table 1 reports selected

points.
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Figure 1. Replication of Restrepo (2025) in the finite-task CES economy. Output becomes linear in compute
(dashed line, upper left) once every bottleneck task is automated (Q > 5); the price of compute falls in steps
and converges (upper right); wages are pinned at A times the compute-equivalent of each skill (lower left);
the labor share converges to zero (lower right). Source: scripts/10_benchmark. py.

Table 1. Selected points of the benchmark economy.

0 Y A wr wy  wp/A wy/A labor share

0 0.2455 0.0000 0.1838 0.3381 - - 1.0000
0.01 0.2474 0.1805 0.1805 0.3431 1.00 1.90 0.9927
0.1 0.2624 0.1542 0.1542 0.3861 1.00 2.50 0.9412
1 0.3697 0.1155 0.1155 04621 1.00 4.00 0.6875

10 1.1624 0.0807 0.1614 0.6458 2.00  8.00 0.3056
100 8.4271 0.0807 0.1614 0.6458 2.00  8.00 0.0421

1000 81.0747 0.0807 0.1614 0.6458 2.00  8.00 0.0044
10000  807.5507 0.0807 0.1614 0.6458 2.00  8.00 0.0004
100000 8072.3102 0.0807 0.1614 0.6458 2.00  8.00 0.0000




Every statement of Propositions 1-6 holds exactly in the replication, and the shape of the
transition is the compute-binding one of Proposition 7: A is non-increasing, wages fall around the
two automation dates of each skill and then grow until the last date, after which they are pinned at A
times the compute-equivalent. Two details that the source states only in a footnote (fn. 6, p. 9) are
visible. First, skill H earns A - CEU(H) = 8A: its most compute-intensive task (task 4) is automated
and labor concentrates there. Second, skill L earns 2A, below A - CEU(L) = 3A: the accessory task
with o = 3 is never automated — its marginal value 7y, = 0.05 is below Ao = 0.24 — and, in our
parametrization, it is not performed at all, because the same marginal value is below what L-workers
earn in task 2. The “discount” of Proposition 4 arises whenever the max-o work of a skill is left
unautomated, whether or not anyone does it; the source’s description of group .4 as “skills that

perform accessory work not automated” is one of the two cases.

3.3. What the benchmark cannot say

Three features of the source make it silent on the questions of this paper. Compute is an endowment:
there is no price of compute capital, no investment, no saving, no interest rate, no depreciation,
and therefore no answer to what compute owners’ wealth is worth. There are no complementary
inputs: energy appears only as a reinterpretation of Q; (p. 4), and the source itself notes (p. 11)
that Proposition 6 breaks when the AGI economy “uses some finite resource that is also needed by
human labor”. And there are no households: nothing is said about who owns what, how ownership
evolves, or what the welfare of workers is beyond their wage bill. Sections 4—6 supply these

elements; Section 7 shows which of Propositions 2—6 survive and which do not.

4. A task economy with priced compute and scarce complements

The quantitative model keeps the work equation and the skill partition of Section 3 and adds four
capital stocks, energy, land and housing. Time is discrete and annual; ¢t = 0 is 2026. All quantities
are real in units of the 2026 final good. Notation is collected in Table 2 and in the model dictionary

of the replication package.

4.1. Tasks and automation

There are four bottleneck task classes i € B = {1,2,3,4} — routine, lower cognitive, higher
cognitive, expert — and two skills with Q(L) = {1,2} and Q(H) = {3,4}. Workers supply H;
efficiency units inelastically; efficiency units, land and the energy resource grow at the trend rate gz

(Harrod-neutral non-Al technical progress), so that the frozen-technology economy has an exact

10



balanced growth path and all statements about wages below are per efficiency unit. Task output is

0; 1/ps
Xis=Li; + =i X = (Z Vinf),B> , Op= 1_1PB <1, (2)
aivt i€eB ‘

where o, is the compute needed to replicate one efficiency unit of labor in task i. Automation
feasibility improves along a scenario path: in the baseline log o; ; declines linearly at rate go from
its 2026 value to a terminal value ¢¢°, ordered (1,2,4,8) across tasks so that the expert task is the
last to become cheap to replicate; in the “rapid AGI” scenario all o;; jump to their terminal values
at a date. Whether a task is actually automated is an equilibrium outcome: firms use compute in
task 7 if and only if A; 06, < wy(;) ;. and labor of skill s flows to the task in Q(s) with the highest

marginal value. Automation can therefore be feasible but unprofitable, exactly as in the source.

4.2. Final goods, structures, land and energy

Final output is a nested CES in the task composite, structures and machinery KV, production land T

and energy EY:
1 1
Vi = [VN([{;\’>PN+<1 —VN)ng” /PN’ Y, :Z[VTTZPT +VE(E[Y)pT -I-VVVIPT} /PT, (3)

with oy = 1/(1 — py) the elasticity between tasks and structures and or = 1/(1 — pr) the elasticity
between the task—structure bundle and the two physical inputs that cannot be reproduced at will.
The baseline uses oy = 0.7 and or = 0.6; Section 10 varies both across the regimes of Table 3.
Competitive final-goods firms rent structures at R, buy compute services at A;, hire labor at Wt

rent land at R and buy energy at PE; prices equal marginal products.

4.3. Compute as capital

Installed compute capacity K,Q delivers Q; = utKlQ units of services, u; < 1 the utilization rate, and
each unit of service requires & units of energy. Capacity is bought one period ahead at price p,Q in
units of the final good and depreciates at dp:

Kgrl =(1- SQ)KtQ +ItQ7 PzQ = Pg max{eigpgtd_’/l?(?}a & = gomax{eigstvﬁ/go}- 4)
The price decline is Moore’s law for installed capacity, and the floor p is the date at which it ends;
the energy-efficiency decline is Koomey’s law with its own floor. The owner of a unit of capacity
earns the net rental R,Q = u;(A; — &PE); capacity is idle (#; < 1) only when its energy cost exceeds
its marginal value, which never happens on the baseline path and happens in the energy-constrained

scenarios.

11



4.4. Energy, housing and the other capital stocks

Energy is produced from energy capital and a fixed resource (sites, fuel, grid rights), E; =
ZE(KE)!I=M(REYM, and allocated between compute and final production, E; = £Q, + EY. The
resource earns the rent NPFE,. Housing services H® = (K)!=V#(TH)V# are produced from
residential structures and residential land and rented to households at R ; households spend a Cobb—
Douglas share 0y of total expenditure on housing, so RFH = 6y /(1 — 6y) C, with C, aggregate
goods consumption. Structures, energy capital and housing structures are bought at price one, de-
preciate at 8y, O, 8y and, like compute, are subject to quadratic adjustment costs %(xf — & )?KFpk,

xk = I¥ /K, so that Tobin’s marginal ¢ is ¢¥ = p¥[1 + ¢ (x* — )] (Hayashi, 1982).

4.5. National accounting

Compute services and energy are intermediate inputs. Value added is GDP, = ¥; + R HS, and the

income identity

GDP, = ¥ wy Hy, + RVKN + RCKP + REKE +nPEE, +RI'T, + RE K +RTUTH (5)
N

holds exactly (Euler’s theorem on each constant-returns block), with RY and RTH the rentals of
housing structures and residential land. Equation (5) is tested numerically at every date of every
scenario (Appendix E); a deliberately broken version of the accounting — counting compute
services as final output — fails the test, as it should. There is no double counting of compute
services and compute capital: A;Q; is the gross revenue of the compute sector, R,QK,Q its value
added net of energy. Profits are zero under perfect competition; the Al-monopoly scenario adds a
markup wedge on compute services that appears as a separate profit line accruing to the owners of

compute firms.

4.6. Who owns what

Every stock — the four capital types, production land, residential land — is held through a single
fund whose shares are the only asset households trade. Under perfect foresight all claims earn the

same return ;| between ¢ and t 4 1 (no arbitrage), and the fund’s ex-dividend value is

W= ) qKL R THRITY (6)
ke{N.Q.E.H}

Who holds the fund’s shares is the subject of Section 5: capitalists alone in the analytical two-
class economy, a continuum of households in the heterogeneous-agent economy. The citizen-fund

scenario gives a public fund a fixed share O of the claims and distributes its net payout equally; the

12



foreign-ownership scenario lets a share of compute equity be held abroad, so that compute payouts

leave the economy and foreign investors finance the corresponding share of compute investment.

Table 2. Notation.

Symbol Meaning Symbol Meaning

Xir,Lis,Qi; task output, labor, compute in task i KN KC KE K" structures, compute, energy capital, housing
oy compute per worker-equivalent in task i p,Q, & compute price, energy per compute unit
CEU (s) compute-equivalent unit of skill s T,T7 RE production land, residential land, energy res
Wy wage per efficiency unit of skill s qf ,xf Tobin’s g, investment rate of capital k

A, price of compute services pPT pri land prices

Rk rental of capital k W, aggregate wealth (ex-dividend value of all ¢
PE RH energy price, housing rent Fit1 real return on all claims between ¢ and 7 + 1
op,0n,0r  elasticities (tasks; tasks—structures; top nest) 3,7y discount factor, curvature of utility

5. Households, saving and the ownership of compute

Income can flow from labor to capital without anything happening to the distribution of wealth if
everybody owns capital in proportion to their consumption, and it can concentrate wealth without
any change in factor shares if only some households save. The model therefore tracks ownership

explicitly, in two layers.

5.1. The two-class economy

The analytical layer has two types of households. Capitalists, of unit mass, own all the claims of
Section 4, have no labor income, and choose expenditure xX on goods and housing to maximize
Y, B'u(c;, hy) with u = (¢! =% p%)1=Y/(1 —y). With the Cobb—Douglas inner aggregator the
problem reduces to one over total expenditure with the ideal price index P; o< (RF)%  and the Euler

equation is

(L) (5 T =gt )

Workers of skill s, of mass Hg, consume their wage income plus transfers each period. The two-
class economy is the one in which Propositions 3—9 are proved and in which all scenarios of
Section 9 are solved; it is also the limit of the heterogeneous economy in which a group of patient
households holds almost all wealth. It has two purposes: the capitalists’ Euler equation (7) is the
stochastic discount factor that prices every claim, and the hand-to-mouth workers make the “demand
compression” channel of Section 9 visible, because any fall in the wage bill is a one-for-one fall in

workers’ expenditure.
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5.2. The heterogeneous-agent economy

The quantitative distributional layer replaces the two types by a continuum. A household is charac-
terized by a permanent skill s € {L,H }, a permanent discount factor B; € {Bi, B2, B3} with masses
(0.5,0.3,0.2) within each skill (Krusell and Smith, 1998; Carroll et al., 2017), an idiosyncratic
productivity e; following a five-state Rouwenhorst approximation to an AR(1) in logs with persis-
tence 0.95 and innovation standard deviation 0.20, and assets a; > 0 invested in the fund. Income is
wg e + T, with 7; the lump-sum transfer of the policy scenarios; expenditure x; and savings a;|
satisfy x; +a;+1 = a;(1 +r;) + ws e, + T, and the Euler equation holds with equality whenever
the borrowing constraint is slack. The problem is solved by the endogenous grid method (Carroll,
2006) on a 300-point grid and the distribution by non-stochastic simulation (Appendix B). The
discount factors are set so that stationary savings at the 2026 prices equal the two-class wealth W,
so that both layers start from the same balance sheet; the resulting wealth Gini and top-10% share
are reported against the Distributional Financial Accounts in Section 8 (Board of Governors of the
Federal Reserve System, 2026a). The model has no return heterogeneity and cannot reproduce the
top-1% share (Gabaix et al., 2016; Hubmer et al., 2021); we report it as an untargeted moment.
General equilibrium in the heterogeneous economy is the requirement that the fund’s shares are
willingly held: [ a,,;dy, =W, at every date, where W, is the ex-dividend value of all claims. We
solve for the path of returns by relaxation: given a path {r,,;}, the production side (four capital
Euler equations and the goods market) is solved with the banded Newton method of Appendix B,
the household block is solved backward and simulated forward, and the return is lowered where

households demand more claims than exist. The two-class solution is the starting point.

5.3. Wealth accounting

For both layers we decompose the change in aggregate wealth between any two dates into net

saving, net payouts received and reinvested, and revaluation:

Wert =W = [(1+ )W = Wi ] = [La Dfyy + RO T +RIATH | 4 ®)
re?lgrn pa%uts

where the return splits further into the payout yield and the capital gain Zk(qf "\ thkJrz — qutkH) and
the land-price change. In the heterogeneous economy the same decomposition is applied household
by household in simulation, which is what allows the paper to say whether wealth concentrates

because the rich save more or because what they already own is revalued (Section 9).
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6. Asset prices

6.1. The discount factor and the return on claims

Under perfect foresight the capitalists’ Euler equation (7) defines a one-period discount factor
M1 =B (K /)7 (P /B)Y ! with My, 41 (14 r41) = 1. Every claim is priced by V; =
My 1+1(Dig1 + Vi+1), and because there is no aggregate risk every claim earns r;y: the model has
a term structure (the path of r;5 1) but no risk premia. The marginal investor is an unconstrained
saver in both layers of Section 5: in the two-class economy by construction, in the heterogeneous
economy because households with positive savings satisfy the Euler equation with equality and the
return is the same for all of them. Borrowing constraints change who saves, not the pricing kernel
(Krusell and Smith, 1997).

6.2. Capital goods

For each capital type k with purchase price pX the firm maximizes the present value of net payouts
D = REKF — pFI¥ — % (xk — 8K} pk. The first-order conditions are gf = p¥[1 + ¢4 (x* — &)] and

[0
qgc(l +ri11) = Rﬁrl +Pfjul [¢k(xf+1 - 5k)xf+1 - Ek(xfﬂ - 5k)2 +(1- 5k)61£€+1> )

and by Hayashi (1982) the ex-dividend value of the firm is V} = ¢! Ktk+1

net issuance of shares; there is no dilution problem because V,k is the value of all shares after the

A negative payout is a

issuance and the fund buys the new shares. Three valuation objects are reported: the ratio of market
value to replacement cost, q; / pi, which exceeds one in investment booms; the price—earnings
ratio V¥ /(RFK¥), which for compute is dominated by depreciation and the expected price decline
(Proposition 6); and the price—payout ratio V,k / Df , which is undefined while the sector issues shares.
Market-to-book ratios at historical cost are higher than market-to-replacement for compute, because
the book value of a stock bought at yesterday’s price overstates its replacement cost when prices

fall; we report replacement-cost ratios throughout.

6.3. Land, housing and the aggregate balance sheet

Production land and residential land are priced by P! (1+ r41) = (1 — 77)R] + PL, with the
terminal value given by the Gordon formula at the terminal growth rate of rents, and the transversality
condition is verified by the horizon check of Appendix B. A house is a bundle of a structure and
a plot: its price is g KX | + PTHTH and its price—rent ratio is that bundle divided by RFH?. The
structure part is bounded by replacement cost and the land part is not, which is why land is where

the value of an Al boom goes when the top nest has gross complements (Proposition 2c).
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Aggregate wealth W, is the ex-dividend value of all claims. It differs from the replacement cost

of the physical stocks } ;. pr[k by the adjustment-cost premia Zk(qf‘ — pf )K[kle and by the value

+1
of land, and from national wealth in the foreign-ownership scenario by the claims held abroad. We
never add VtQ to p,QK[QH: the first is the market value of the claim on the second.

6.4. Decomposing valuation changes

Along a deterministic path, the log price—payout ratio of any claim satisfies the Campbell-Shiller
identity exactly, so the difference between two scenarios in log(V;/D;) can be written as the present
value of differences in payout growth minus the present value of differences in returns (Campbell
and Shiller, 1988a). We use this to separate, for each claim and each scenario, the cash-flow channel
(Al raises or lowers what the claim pays) from the discount-rate channel (Al changes the return
the marginal investor requires, Proposition 7), and we add the supply channel for capital goods
(new capital is produced at replacement cost, so the value of existing claims is diluted by entry at
g* = p*) and the competition channel in the AI-monopoly scenario (markup rents). Because the
paths are deterministic there is no risk channel; the stochastic AGI-arrival extension of Section 10

shows what a hazard of arrival adds.

6.5. Bubbles

We impose the transversality condition on every claim, so there are no bubbles in the baseline. A
rational bubble on compute equity is inconsistent with free entry at replacement cost (new capacity
can always be produced at p,Q); the only claims that could carry a bubble in this economy are land
and non-reproducible intangibles, and only if the interest rate falls to the growth rate. We check
along every path that r, > g, asymptotically, which is the condition under which the land price

recursion converges.

7. Analytical results: when does income leave labor, and where does it go?

This section isolates the mechanisms in a version of the model that can be solved by hand. It keeps
the task block of Section 3, adds one complementary input S and a price for compute, and asks
three questions: whether the labor-share asymptote of Restrepo (2025) survives; whether the level
of wages survives; and what the valuation of the claims to the income that leaves labor looks like.
Proofs are in Appendix A. Every statement is conditional on the stated assumptions; the quantitative

model of Sections 8-9 relaxes several of them numerically.
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7.1. The limit economy

Assumption 1 (Limit economy). Final output is Y = ZF (X3, S) with F(Xp,S) = [VXE +(1-—
V)SP] l/p, p=(c—1)/o, o0 € (0,%), ve(01), and the Cobb-Douglas limit at c = 1. The
bottleneck composite is Xp = (Y;cp v,-Xl.pB)l/pB with op < 1 and X; = L; + Q;/ o, o; € (0,0) for all
i (Premise 1 has been reached), skills s € {L, H} with inelastic supplies H; and a partition Q(s) of

B. S > 0 is either fixed or reproducible at constant price one with depreciation Js.

Lemma 1 (Compute-equivalent labor). Under Assumption I there is a finite Q such that for all

Q > Q the output-maximizing allocation uses compute in every bottleneck task, and

Xg = R0, 0= Q—|—ZC/I::TJ(S)HS7 B — [ZViGBail_GB]I/(IGB), (10)
s i€eB

where CEU (s) = max;cq(s) 0 is the compute-equivalent unit of skill s among its tasks. The price of
compute services is A = ZFx % and ws = AC/]\Eﬁ(s).

Lemma 1 is Restrepo’s Proposition 2 applied to the composite instead of to final output: once
every bottleneck is automated, the composite is linear in effective compute. The constant Z is the
unit cost of the composite in compute units; it falls when any o; falls. With the accessory block of
Section 3 the same statement holds with CEU (s) replaced by the discounted value of footnote 6 of

the source; the quantitative model has no accessory tasks (Section 4).

7.2. The labor share result is robust; the wage result is not

Proposition 1 (Labor share). Under Assumption I, for any Q > Q and any S,

Y wHg < ZséﬁJ(s)Hs
Y 7 Q+Y,CEU(s)H, Q-

0. (11)

The bound holds for every constant-returns F that is increasing in Xp, with or without complemen-

tary inputs, and whether compute is an endowment or a priced capital good.

The proposition says that the only ingredient behind Restrepo’s Proposition 5 is the within-task
perfect substitutability of labor and compute: labor is paid the value of the compute it saves, and the
value of all compute cannot exceed output. Nothing about the rest of production matters. What the
rest of production determines is the level at which wages settle, and who receives the income that

labor loses.

Proposition 2 (Scarce complement: factor shares and wage levels). Under Assumption 1 with S
fixed, as Q — oo:
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(a) if6>1: A— ZvY/PB >0, wy — ACEU(s) > 0, the compute share so=AQ/Y - 1,Y/Q0—
A; Propositions 2—6 of Restrepo (2025) hold;
(b) ifc=1:Y = Z(%Q)VSI_V, A= vY/é — 0, wy — 0, factor shares are constant at (v,1 —V)
and output grows at vV times the growth rate of compute;
(c) ifo<1:Y—Z(1- V)l/pS < oo, A — 0 at rate Qp_l, wg — 0, and the share of S converges
to one.
In cases (b) and (c) the total wage bill converges to zero, so the “no-AGI zone” argument behind
Restrepo’s Proposition 6 fails for Q large enough, as the source anticipates for “a finite resource

that is also needed by human labor” (p. 11).

The economics is simple. Labor is paid its compute-equivalent, and the compute-equivalent is
worth whatever compute is worth. With gross complementarity, abundant compute is worth nothing
at the margin: a worker whose work can be replicated by compute that costs nothing is paid nothing,
however skilled. The source’s optimistic reading (“humans can still work ... but their contribution
becomes economically negligible) therefore depends on compute remaining scarce, which in the

source is guaranteed by treating Q; as an endowment that grows exogenously.

7.3. Compute as a reproducible capital good

Treating compute as capital changes which object is scarce. Let installed capacity K< be bought at
price th with depreciation Jp, no adjustment costs, and let the capitalists’ Euler equation hold with

discount factor 8 and curvature 7.

Proposition 3 (Balanced AGI growth with a floor on the compute price). Let S be reproducible
at price one and let th — p > 0. Under Assumption 1 with o < 1 there exists a balanced growth
path on which Y, S, K2 and capitalists’ consumption grow at a common rate g, the interest rate is

r = Rg — Og with Rg the marginal product of S, and

v(#0/S)P

A=(r+8)p,  ws=(r+80)pCEU(s) >0, TN (#0/5)P + (1-v)

€ (0,1). (12)

Along this path the labor share converges to zero (Proposition 1), the compute share is constant and

strictly below one, and the wage equals the user cost of the compute that replaces the worker.

Proposition 4 (Compute price converging to zero). Let th — 0 (Moore’s law never ends) with S
reproducible at price one.
(a) If o > 1, no balanced growth path exists: the growth rate of compute and of output increases

without bound (the economy is an AK economy whose capital price falls to zero).
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(b) If 6 < 1, the economy converges to an AK path in S with Y /S — Z(1 — v)'/P (Cobb—-Douglas:
Y /S grows without bound but S’s share stays 1 —v); A — 0, wy — 0, and the income share and

the market value of compute capital converge to zero.

Propositions 2—4 give the regime map summarized in Table 3. The vanishing labor share is
common to all cells. The destination of the income that leaves labor is not: it is compute owners
only when compute stays scarce (an endowment with o > 1, or a priced capital good whose price
has a floor), and it is the owners of the scarcest complement (structures, land, energy sites) otherwise.

The level of wages is positive exactly in the cells in which compute keeps a positive price.

Table 3. Asymptotic regimes of the limit economy (all cells: labor share — 0).

Compute o > 1 (substitutes) oc=1 o < 1 (complements)
Endowment (source) w>0,50 — 1,8y =80 w — 0, shares constant, gy = vgp w — 0,Y bounded by §
Priced, floor p > 0 AK in compute, w >0  BGP, w > 0, shares constant BGP, w > 0, shares constant
Priced, pQ —0 explosive AKinS,w—0 AKinS,w— 0,50 —0
Energy-bounded (Q < E/€) labor share — positive limit (Proposition 5)

S fixed in the first row, reproducible at constant price in the next two. w is the wage per efficiency unit; with trend labor-augmenting
progress at gz all wage statements hold per efficiency unit.

Proposition 5 (Energy bottleneck). Suppose compute services require & > € > 0 units of energy
per unit and energy available to compute is bounded by E. Then Q; < E /€ for all t, the price of
compute is bounded below by a positive constant whenever Fx > 0, and the labor share converges
to a positive limit no smaller than sg Y CEU(s)H,/(E /& + ¥, CEU(s)H,), where s IS the limiting

share of the task composite. Restrepo’s Premise 2 fails and so does his Proposition 5.

7.4. Valuation: capital’s share rises, wealth-to-income can fall

Let s, denote the gross income share of capital type k and 7, > O the rate at which its purchase price
declines (7p = g, until the floor, zero for structures). On a balanced growth path with growth g

and interest rate r, no adjustment costs and competitive rentals:
Proposition 6 (Wealth-to-income ratio).

w_ y si(1+8) | srllter) (13)

Y ke{N,Q,E,H}(1+r)(1+”k)—(1—3k) r—gr

where st and gt are the share and growth rate of land rents. A reallocation of income shares
from a long-duration claim (land, structures) to compute capital lowers W /Y whenever (1 +

r)(1+mp)—(1—0g) > (1+r)— (1 —0y), i.e. whenever compute depreciates faster or its price
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falls faster than that of the claim it displaces. The price—earnings ratio of compute capital is
(1+g)/[(1+r)(14+mg) — (1 —38¢)], which at r = 0.035, g = 0.25, mp = 0.15 is about 2.3 against
8 for structures and 1/(r — gr) for land.

The proposition separates three objects that the source and much commentary conflate: the share
of income accruing to compute, the market value of compute capital, and aggregate wealth. Income
can flow overwhelmingly to compute while the capitalized value of that income is small, because
compute is a short-duration, rapidly cheapening asset. Whether the wealth-to-income ratio rises
with Al depends on whether the income that labor loses is captured by claims that are long-lived

(land, scarce sites, intangible moats) or short-lived (chips).

Proposition 7 (Discount-rate channel). With the capitalists’ Euler equation and constant growth g
of their expenditure, 1 +r = B~ (1+g)Y. For a claim whose cash flow grows at the common rate g
(land under Cobb—Douglas, structures on the BGP), the price—cash-flow ratio is (1+g)/[B~(1+
8)" — (1+g)], which is decreasing in g if and only if Y > 1. An Al-driven increase in the growth rate
therefore lowers price—rent and price—earnings ratios of long-duration claims when the elasticity of
intertemporal substitution is below one, and raises them otherwise; the level of prices rises in both

cases if cash flows rise.

Proposition 7 is the general-equilibrium reason why ‘“higher profits” need not mean “higher
valuations”: the same boom that raises cash flows raises the rate at which the marginal investor

discounts them. The quantitative section decomposes the valuation paths into these two channels.

7.5. Ownership

Proposition 8 (Two-class distribution). In the two-class economy, workers’ expenditure equals
Y (wsH+ T, where T; are transfers. With T, = 0 and in any regime in which Y; — oo, the consumption
share of workers converges to zero; their consumption level converges to AY ¢ CEU (s)Hj, positive
in the cells of Table 3 with w > 0 and zero otherwise. With a citizen fund paying workers a share O
of aggregate net payouts, the workers’ consumption share is bounded below by Or d Ly, where d is

the net-payout-to-GDP ratio on the balanced path and Ly the workers’ population share.

Proposition 9 (Wages as the tax-inclusive rental price of the replacement). On the balanced path of
Proposition 3 with a tax Tg on compute rental income rebated lump-sum, and an energy cost €Pg
per unit of compute,

=\ [(r+80)p

wy = CEU(s) + gPE] . (14)
1-— To

A compute tax raises wages one-for-one with the tax-inclusive user cost, at the cost of a lower
compute stock and lower output; a land tax leaves all wages, allocations and prices except the land

price unchanged.
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The wage expression is the paper’s one-line summary: in the AGI limit a worker earns what it
costs, inclusive of taxes and energy, to rent the compute that would do the worker’s job. Policies
that make compute dearer raise wages and lower output; policies that tax the scarce complement

(land) redistribute without changing production.

7.6. What the propositions do not say

They are statements about limits. They do not say how fast the labor share falls, whether wages
rise before they fall (they can: Restrepo’s Propositions 7-8 describe the transitory premium of
the last-automated skills), how much of the wealth that households hold in 2026 is revalued, or
how a heterogeneous population shares the income of the fund. Those are the questions for the
quantitative model. The propositions also treat ¢ as a structural constant; if physical complements
can themselves be economized over time (land through density, energy through efficiency), the
relevant elasticity is the long-run one, and the quantitative model lets & fall to a floor for that

reason.

8. Calibration and identification

The base point is the US economy in 2026, normalized so that GDP per efficiency unit is one and
the two skills together supply one unit of labor. It is constructed as a balanced growth path of the
frozen-technology economy and then re-derived for each scenario so that the compute sector’s 2026
rental is consistent with the price path the scenario anticipates. Table 4 lists every parameter with
its value, its status — data (read from a retrieved series), calibrated (implied by base-point shares
and the model’s steady-state conditions), literature, assumed (a documented assumption with no
series behind it) or scenario (a forward-looking input that no data identify) — and its source. The
replication package records the provenance of each value in results/data/parameters. json;

Appendix D documents the series.

8.1. What the data pin

Shares and stocks come from the national accounts: the labor share (PWT, 0.568 in 2023), residential
structures (1.17 times GDP) and their depreciation (2.3%), nonresidential depreciation (8.9%),
and the investment share of information-processing equipment (2.57% of GDP), which capitalized
at 8p + gz + gpo gives a value of compute capital of 6.2% of GDP. The data-center share of
electricity (4.4% in 2023) pins the energy intensity of compute. Given these, the model’s steady-
state conditions imply the rest of the base point: the stock of structures is the residual that makes

factor payments add up to GDP (1.71 times GDP, against 1.22 for private nonresidential assets in
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Table 4. Parameters of the baseline, with status and source.

Object Symbol Value Status Source

Labor share of GDP, 2023 0.568 data PWT via FRED

Nonresidential fixed assets / GDP (comparison) 1.22 data BEA via FRED

Structures / GDP implied by income shares K(])V 1.71 calibrated residual of the income identity

Residential structures / GDP Kg’ 1.17 data BEA via FRED (derived)

Energy capital / GDP Kg 0.30 assumed assumption

Value of compute capital / GDP pgKOQ 0.062 data-derived IPE investment capitalized

Depreciation: structures, housing, compute, energy Ok 0.089, 0.023, 0.25, 0.05 data / assumed BEA via FRED; accounting lives

Adjustment costs O 3,3,1,3 literature Cooper—Haltiwanger (2006) order

Real return in the frozen BGP r 0.035 assumed between TIPS (1.96%) and returns
on wealth

Trend growth per efficiency unit gz 0.015 assumed real GDP growth 1990-2025 mi-
nus population

Curvature of utility b4 2.0 literature

Discount factor (implied) B 0.9954 calibrated B=(0+gz2)"/(1+r")

Housing expenditure share (implied) Oy 0.162 calibrated housing value added 12% of GDP

Land share of housing (implied) VH 0.420 calibrated housing Euler

Resource share in energy (implied) n 0.353 calibrated energy Euler

Energy sector output / GDP 0.040 assumed assumption (electricity 1.7% +
other)

Data-center share of electricity, 2023 0.044 data Shehabi et al. (2024)

Production land rent / GDP 0.030 assumed assumption

Elasticities: tasks; tasks—structures; top nest Op, 0N, OT 0.5,0.7,0.6 literature Oberfield-Raval; Chirinko

Workers of skill L; skill premium Hpywy/wr  0.6;1.7 assumed

CES task weights (implied) A 0.262, 0.360, 0.189, 0.189 calibrated task wage shares

Compute per worker, task 1, 2026 (implied) o0 14.9 calibrated compute Euler and task-1 tie

Implied compute share of task-1 input, 2026 0.2184 implied

Terminal compute per worker by task o” 1,2,4,8 scenario normalization o° = 1

2026 compute per worker by task (multiples of terminal) o0/ 0 15, 50, 400, 3000 calibrated / scenario

Capability progress; compute price decline; efficiency  ga,g,0.8¢ 0.1,0.15,0.1 scenario Epoch: 0.34 for GPU FLOP/$

gains

Floors (fraction of 2026): compute price; energy per unit  p/po,€/€ 0.01, 0.01 scenario
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the data — the difference is the model’s broader definition, which includes public and intangible
capital), the housing land share (0.42) and the energy resource share (0.35) make the housing and
energy Euler equations hold, and the CES weights are the base-point cost shares. The price of
compute services and the 2026 compute-equivalent of a routine worker (¢ o = 14.9) follow from
the compute Euler equation and the task-1 tie A = wy /o ; they imply that compute supplies 22% of
the effective input of the routine task in 2026, an untargeted magnitude that we find plausible for

the current penetration of software and Al in routine work.

8.2. What the data do not pin

Three groups of parameters are not identified by any historical observation. The elasticities between
the task composite and physical complements (oy = 0.7, or = 0.6) are literature values estimated
at compute intensities far below those of the scenarios (Oberfield and Raval, 2021; Chirinko,
2008); every asymptotic statement of Section 7 changes sign at or = 1, and Section 10 reports
o € {0.4,0.6,1,1.5}. The technology paths — the rate of capability progress g, the rate of decline
of the compute price g, and its floor, the energy-efficiency path — are scenario inputs. The Epoch
Al hardware data imply a doubling of FLOP/$ every two years (g,0 = 0.34); the baseline uses 0.15
because the price of installed capacity includes buildings, power and cooling that do not follow
Moore’s law, and treats 0.34 as the fast-Moore scenario. The floors matter most: Proposition 3 says
that the wage in the AGI limit is proportional to the product of the compute-price floor and the
terminal compute per worker, so the baseline floor of 102 (compute capacity one hundred times
cheaper than in 2026 once Moore’s law ends, around 2057) is the single assumption on which the
level of wages after 2060 depends. Finally, the terminal compute requirements o;° = (1,2,4,8) are
a normalization plus an ordering: one unit of 2026 capacity, which today does about one fifteenth
of a routine worker’s work, eventually does the whole of it, and the expert task needs eight times
as much. The reader who finds this optimistic about algorithms should read the slow-capability

scenario; the reader who finds it pessimistic, the fast one.

8.3. Heterogeneous households

The household block uses a productivity process with persistence 0.95 and innovation standard
deviation 0.20, two assumed discount factors (0.93, 0.97) and a third calibrated so that stationary
savings at the 2026 prices equal the two-class wealth (??). The implied wealth Gini (??), top-10%
share (??7) and bottom-50% share (??) compare with 0.85, 0.69 and 0.02 in the Distributional
Financial Accounts; the top-1% share (?? against 0.325) is under-predicted for the usual reason that

the model has no return heterogeneity.
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9. The baseline transition, 2026-2100

Every path in this section is a perfect-foresight equilibrium of the two-class economy under the
baseline scenario of Table 4: capability progress at 10% per year, a compute price that falls by 15%
per year until it reaches one hundredth of its 2026 level (around 2057), energy efficiency gains of
10% per year with a floor, and no policy. It is a conditional scenario, not a forecast; Section 10
shows how each statement changes with the inputs. Figure 2 shows the real side, Figure 3 the
balance sheet, Table 6 selected years, and Table C1 in the appendix the residuals and the horizon
check (maximum Euler residual 9¢ — 10; 50 extra years change the first 225 years of the paths by
less than 1077).

GDP (2026 = 1) Income shares of GDP Real wages (2026 = 1)
5
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Figure 2. Baseline transition. GDP relative to 2026; gross income shares; real wages per worker relative
to 2026 (the dotted line is trend growth); real return on wealth; compute capacity and the price of compute
services; energy; the compute share of each task’s input; investment; consumption of the two classes detrended
by (1+gz)". Source: results/scenarios/baseline_paths.npz.
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9.1. Sequence of automation and the two Restrepo transitions

Tasks are automated in the order of their compute requirements: the routine task uses compute for
more than half of its input from 2029, the two cognitive tasks from 2043 and 2045, the expert task
from 2057. Automation is an equilibrium decision — it happens when A; ¢; ; falls below the wage,
not when @;; reaches its floor — and the dates respond to both the price of compute (which falls
with the capital price and rises with energy) and the wage (which rises when the other task of the
same skill is automated and labor crowds in).

The wage paths display both transitions of the source in sequence. For the lower skill the
transition is compute-binding (Restrepo’s Proposition 7): the wage falls around each automation
date and recovers between them (0.60 of its 2026 level in 2030, 0.34 in 2040, 0.06 in 2050), with no
jump. For the higher skill the transition is technology-binding (Proposition 8): while its expert task
is the last one that compute cannot do cheaply, the H wage rises to 3.51 times its 2026 level in 2050
— the transitory premium of the skill that “happened to be the last experiment to pan out” (source,
p. 13) — and then collapses once the expert task is automated (0.27 in 2075, 0.02 in 2100). The
labor share falls from 0.56 to 0.480 in 2030, 0.283 in 2050 and 0.001 in 2075 (Proposition 1); after
2075 it is below one in a thousand. Wages per efficiency unit converge to the compute-equivalent
user cost of Proposition 3; wages per worker then grow again at the trend rate gz from a level that

is a small fraction of 2026 (Section 10 shows how small depends on the floors).

9.2. Growth, the real rate and the news effect

Output grows by 1.6 times by 2040, 3.7 times by 2050 and 233.0 times by 2100, against three
times on the trend; the growth rate peaks at 16.3% in 2062. The boom is a level effect: once
compute is cheap, output is bounded by the physical complements and growth returns to gz, with
land, structures and energy capturing 0.605, 0.17 and 0.12 of income in 2100 and compute 0.040
(Proposition 2¢). The real return on wealth rises with the growth of capitalists’ expenditure — 11.1%
in 2030, 21.9% in 2050, a peak of 40.5% in 2060 — and returns to r* = 3.5% by the end of the
century. The jump already in 2026 (6.3% against 3.5% on the frozen path) is the perfect-foresight
“news” effect: the entire path is anticipated, investment in compute surges (Tobin’s g of compute
is 1.5 in 2026), and the marginal investor demands a higher return to postpone consumption. The
direction — anticipation of Al raises real rates and compute investment today — is a prediction of

the structure; the size depends on ¥ and on perfect foresight.

9.3. The balance sheet: income to capital, value to land

Figure 3 contains the paper’s main quantitative message. Between 2026 and the early 2040s the

share of income accruing to capital rises and the wealth-to-income ratio falls, from 4.1 to 2.7 in
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Figure 3. Baseline balance sheet. Market value of each claim relative to GDP; aggregate wealth; price—
earnings ratios of compute and structures; price—rent ratios of production land and of houses; Tobin’s ¢
relative to replacement cost; composition of house value and of wealth.

2042: the real rate is high, long-duration claims are discounted heavily (the land price—rent ratio
falls from 17 to 12.5, the house price—rent ratio from 12 to 5), and the claim that captures the new
income — compute — is capitalized at a price—earnings ratio of about 5.0 in 2026 and 2 in the
2040s, as Proposition 6 predicts for an asset that depreciates at 25% and cheapens at 15% a year.
The market value of compute capital never exceeds one fifth of GDP and its share of wealth peaks
near 10% around 2045. After 2050 the picture reverses: as the physical complements bind, income
flows to land, the real rate normalizes, and the wealth-to-income ratio rises to 15.6 in 2075 and 31.0
in 2100, with land making up 90% of wealth and three quarters of house values. The economy ends
up with a Piketty-like balance sheet, but by a route that has nothing to do with » > g for reproducible
capital: it is the scarcity of what compute cannot make.

Table 5 decomposes the 2026 value of each claim — baseline versus the frozen economy — into
the cash-flow and discount-rate channels (exact under perfect foresight, Section 6). The cash-flow
channel is large and positive for every claim, since the boom raises every rent and rental; the
discount-rate channel is large and negative for every claim; and the net effect on 2026 values is
-108% for production land, -20% for structures and 78% for compute. The two channels are of the
same order of magnitude, which is why the sign of the valuation response to Al is a quantitative

question, not a theorem.
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Table 5. Decomposition of the 2026 value of each claim, baseline relative to the frozen economy (log points
% 100; exact Campbell-Shiller decomposition along deterministic paths).

Claim Cash-flow channel Discount-rate channel = Total
Production land 634.7 -743.0 -108.3
Residential land 347.9 -476.6 -128.8
Structures 375.3 -395.1 -19.8
Compute capital 542.5 -464.2 78.3
Housing structures 325.0 -350.7  -25.6
Houses (structure + land) 347.9 -476.6 -128.8

9.4. Energy, utilization and the physical constraint

The share of electricity used by compute rises from 4.4% to a peak of about 60% around 2060 and
settles near 25%; the energy price rises eighteen-fold by the late 2060s relative to 2026 and declines
afterwards as energy capital catches up. Utilization of compute capacity stays at one throughout
the baseline: firms anticipate the energy price and do not build capacity they cannot power. The

energy-constrained scenarios of Section 10 are the ones in which the constraint binds on the margin.

9.5. The two classes

Workers’ consumption — their wage bill — rises in level until the early 2050s (the higher skill’s
premium outweighs the lower skill’s losses), then falls to a few percent of its 2026 level by 2100
(Figure 2, bottom right), while capitalists’ consumption rises more than a hundredfold. Workers’
share of GDP goes from 0.47 to 0.24 in 2050 and essentially zero in 2100. In the two-class economy
this is Proposition 8: with no claim on the fund, workers end up with the compute-equivalent of
their labor, which is what cheap compute is worth. Section 10 reports the heterogeneous-agent

economy, in which workers do own claims, and the policies that change this allocation.

10. Scenarios, heterogeneous households, policy and welfare

Table 7 summarizes the scenario catalogue in 2050 and 2100; Figures 4—8 show the paths. Every
scenario re-calibrates the 2026 base point to the same shares, so that differences are differences in

the anticipated future, not in the starting balance sheet.

10.1. Technology: how fast, how cheap, how constrained

The timing of the transition is governed by the rate of capability progress and by the compute price
path; the destination by the floors. With capability progress at 20% a year (fast) the labor share is
below 0.07 by 2050 and the real return peaks above 50%; at 5% a year (slow) the labor share is still
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Table 6. Baseline transition, selected years (two-class economy).

2026 2030 2040 2050 2075 2100
GDP (2026 =1) 1.00 1.14 156 374 8577 23296
GDP growth (%) 2.2 4.5 35 9.7 7.8 23
Labor share 0.557 0.480 0.477 0.283 0.001  0.000
Compute income share 0.027 0.083 0.049 0.094 0.079 0.040
Structures share 0.210 0.230 0.247 0.299 0.250 0.167
Land share (both) 0.087 0.085 0.091 0.108 0417 0.605
Energy share 0.039 0.050 0.058 0.149 0.190 0.120
Wage L per worker (2026 = 1) 1.000 0.600 0.342 0.065 0.005 0.005
Wage H per worker (2026 = 1) 1.000 1314 2206 3.515 0275 0.020
Real return r (%) 63 11.1 115 219 18.3 5.5
Compute capacity (2026 = 1) 1.0 41 187 283.0 23,934 50,330
Value of compute / GDP 0.136 0.187 0.152 0.164 0.193  0.135
Wealth / GDP 408 378 281 297 1563 31.01
Land price—rent ratio 172 155 127 136 33.1 46.3
House price—rent ratio 119 110 6.0 5.1 13.9 26.8
P/E compute 5.0 2.3 3.1 1.8 2.4 33
P/E structures 7.3 6.3 4.6 35 4.1 7.4
Tobin’s g compute 1.50 1.25 1.31 1.14 1.07 1.01
Share of energy used by compute 0.044 0.121 0.166 0.474 0.390 0.256
Investment / GDP 0.153 0.219 0.170 0.270 0334 0.279
Workers’ consumption / GDP 0.467 0.402 0.400 0.237 0.001  0.000
Tasks using compute (of 4) 1 1 2 3 4 4

Table 7. Scenario catalogue: selected outcomes in 2050 and 2100 (two-class economy). wy per worker
relative to 2026; GDP relative to 2026; W/GDP aggregate wealth to GDP; land P/R price—rent ratio of
production land; V¢/GDP market value of compute capital; Cyy/GDP workers’ consumption share.

2050
Scenario Labor share  wy, (2026=1) GDP (2026=1) r(%) W/GDP LandP/R V</GDP Cw/GDP Labor share
Baseline 0.283 0.065 3.7 219 3.0 13.6 0.164 0.237 0.000
Al frozen at 2026 capability 0.569 1.431 1.4 35 7.6 50.8 0.063 0.475 0.569
Rapid AGI (all tasks in 2032) 0.001 0.029 44.7 25.3 12.6 31.0 0.095 0.001 0.000
Slow capability (g = 0.05) 0.274 0.213 24 29.0 34 17.7 0.297 0.229 0.002
Fast capability (g = 0.20) 0.066 0.029 75 54.2 3.8 20.8 0.169 0.056 0.000
Fast Moore (g,0 = 0.34), cheap energy 0.080 0.019 9.7 37.2 4.4 19.3 0.377 0.068 0.000
Moore’s law ends 2040 (floor 0.12) 0.262 0.124 3.5 18.0 3.8 16.5 0.443 0.219 0.000
Compute price floor 1073 0.282 0.065 3.7 22.1 29 13.0 0.164 0.236 0.000
Strong complements (oy = oy = 0.4) 0.137 0.063 32 21.7 7.9 449 0.121 0.115 0.000
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Technology scenarios
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Figure 4. Technology scenarios. GDP relative to trend; labor share; wage of the lower skill; real return;
wealth-to-GDP; land price-rent ratio.

0.27 in 2050 and the wage of the lower skill is three times higher than in the baseline at that date,
but by 2100 the two paths are within a factor of two of each other. The rapid-AGI scenario, in which
every task reaches its terminal compute requirement in 2032, is the source’s technology-binding
transition in its purest form: output rises forty-fold by 2050, the real return exceeds 100% during
the 2030s, the labor share is one in a thousand by 2050, and the expert skill’s premium never
materializes because nothing is the last task to be automated. The frozen-capability scenario (“no
capability””) — 2026 algorithms with hardware that keeps getting cheaper — is instructive: Moore’s
law alone, at 2026 capability, automates three of the four task classes by 2060 and halves the labor
share, because the compute requirements of 2026 are finite and a hundredfold cheaper compute
eventually meets them. Only the fully frozen economy (“Al frozen”) stays on its balanced path.
The compute price floor is the parameter the long run depends on. With Moore’s law ending in
2040 (compute only eight times cheaper than today) the wage of the lower skill in 2100 is 0.036 of
its 2026 level against 0.00 in the baseline; with a floor of one thousandth it is lower still, and when
the terminal compute requirements are five times higher (“o™ x 5°) wages are five times higher
than in the baseline at every date after 2070, exactly as Proposition 3 says. The level of wages in the
AGI limit is the product of two unidentified numbers; the paper can only report the dependence.
Energy is where the physical world pushes back. With a fast compute-price decline and
no efficiency gains (“‘energy-constrained”) the energy price rises far more than in the baseline,

utilization of compute capacity falls below one for several decades, the share of electricity used by
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compute exceeds one half, and the labor share converges to a positive limit (Proposition 5); with
fast efficiency gains (“‘cheap energy”) the same compute-price path produces the fastest collapse of
the labor share in the catalogue. Energy efficiency, not energy capacity, is the margin that matters,

because capacity is reproducible and the resource share in energy is modest.

10.2. Substitutability and scarcity

Substitutability and scarcity
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Figure 5. Substitutability between tasks and physical complements, scarce land, and chip depreciation.

The regime map of Section 7 is visible in Figure 5. With strong complementarity (oy = o7 =
0.4) output rises only twenty-fold by 2100 (against 233.0 in the baseline), the land price-rent
ratio stays high throughout because the real rate never rises much, and the wealth-to-income ratio
does not fall during the boom: there is not enough of a boom to raise the discount rate. With
substitutes (o = 1.5) the economy approaches the source’s additive limit, compute captures a large
share of income, the value of compute capital is correspondingly larger, and land captures little.
The Cobb—Douglas case gives constant shares and a wage that falls at the rate at which the price
of compute falls. Scarce land (a rent share of 8% and o7 = 0.4) is the Piketty-like cell: land’s
share of income exceeds two thirds by 2100 and the wealth-to-income ratio is the highest in the
catalogue. Severe chip depreciation (Jg = 0.45) raises the user cost of compute by about a fifth,
delays automation by a few years and raises wages per efficiency unit in proportion, as Proposition 3
implies, while lowering the price—earnings ratio of compute further. The reinstatement scenario, in

which the expert task is never automated, keeps the higher skill’s premium permanently: its wage
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rises with output, the labor share converges to the expert task’s share of income rather than to zero,
and the lower skill’s wage path is unchanged. This is the one scenario in which labor as a whole is

missed, and it requires that some bottleneck task stay beyond compute forever.

10.3. Preferences and the discount-rate channel

With log utility (Y = 1) the real return rises half as much during the boom, the land price—rent ratio
does not fall (Proposition 7 at the boundary), and the wealth-to-income ratio rises monotonically;
with y = 4 the return peaks above 60%, the price—rent ratio of land falls to single digits in the 2040s
and the wealth-to-income ratio falls by half before recovering (Figure 6). The sign of the valuation
response to the boom is a preference parameter, as the proposition says; its size in the data would

depend on how much of the boom the marginal investor anticipates.

Preferences, reinstatement and the end of Moore's law
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Figure 6. Risk aversion, reinstatement of a human task, and the end of Moore’s law.

10.4. Heterogeneous households

Figure 7 and Table 8 report the heterogeneous-agent economy of Section 5 for the baseline, the
frozen economy and the citizen fund, in general equilibrium (maximum log excess demand for
claims ??). Three results stand out. First, the return path of the heterogeneous economy is close
to the two-class one (?77% against ??7% in 2050): the marginal investors are the patient households
whose Euler equation is the capitalists’, so the pricing results of Section 9 carry over. Second, the
wealth Gini rises from ?? in 2026 to ?? in 2050 and ?? in 2100, and the top-10% share from ?? to
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77, through two channels that the simulation separates: households with little wealth lose their only
source of income and dissave, while households with wealth see it revalued and compounded at a
high return. Third, the distribution of consumption is less unequal than that of wealth because labor
income remains positive and because the citizen fund, where present, gives every household the
same payout; the fund lowers the 2100 Gini and raises the bottom half’s consumption share by an

order of magnitude at a cost to the top decile that is small relative to its gains from the boom.

placeholder: figl0_distribution.pdf not yet generated

Figure 7. Heterogeneous-agent economy: wealth Gini, top-10%, top-1% and bottom-50% shares, the
equilibrium return path against the two-class one, and household expenditure relative to GDP.

Table 8. Wealth distribution along the transition (heterogeneous-agent economy, general equilibrium).

placeholder: heterogeneous-agent results not yet generated

10.5. Ownership, competition and policy

Table 9. Policy and ownership scenarios: output, wages, workers’ consumption and welfare (consumption-
equivalent variations over 2026-2065 relative to the baseline, two-class economy).

Scenario GDP 2050 GDP 2100 wyg, 2050 Cw/GDP 2050 Cw/GDP 2100 CEV workers 2026
Baseline 3.74 233.0 0.065 0.237 0.0000
Citizen fund (20% of equity) 3.73 233.0 0.065 0.270 0.0569
Land tax 50% 3.75 235.8 0.064 0.283 0.2554
Compute tax 30% 3.45 228.4 0.084 0.251 0.0126
Capital-income tax 20% 3.13 213.5 0.079 0.334 0.1676
Al monopoly (markup 1.5) 3.27 224.6 0.101 0.210 0.0000
50% foreign-owned compute 3.75 232.6 0.065 0.238 0.0000

Table 9 compares five instruments with the baseline. A land tax of 50% of rents, rebated

lump-sum to workers, changes no allocation and no price except the price of land (Proposition 9):
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Ownership, competition and policy
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Figure 8. Ownership, competition and policy scenarios.

output is the same to three digits, and because land captures 0.605 of income in 2100 the rebate gives
workers a quarter of GDP in the long run; capitalists lose -13.1% of consumption over 20262063,
and the wealth-to-income ratio in 2100 is halved because land is worth half as much. A compute tax
of 30% raises the wage of the lower skill by about thirty percent in 2050 — the tax-inclusive user
cost of the replacement compute is higher — and lowers output by eight percent at that date; it is
the instrument that changes what workers earn rather than what they are given. A capital-income
tax of 20% has the largest output cost in the catalogue (output in 2050 sixteen percent below the
baseline) because it taxes the accumulation of every complement as well as of compute. An A/
monopoly with a markup of 1.5 on compute services behaves like a compute tax whose proceeds go
to the monopolist: the wage of the lower skill is fifty percent higher in 2050 than in the baseline
and output eleven percent lower, and workers gain while capitalists, who own the monopolist, are
nearly indifferent. Foreign ownership of half of compute equity leaves every real path unchanged
and sends half of compute payouts abroad; since compute payouts are small relative to the rents that
stay at home, the effect on national income is modest, and the result reverses only in the substitutes
scenario where compute captures most of income. The citizen fund holding one fifth of all claims
does what Proposition 8 says: workers’ consumption share is bounded below by a fifth of the net
payout share, it is three orders of magnitude higher than in the baseline by 2100, and capitalists
give up -9.2% of consumption over 2026-2065 for it.

The welfare numbers for workers in Table 9 are large because their baseline consumption falls

toward zero: any instrument that gives them a claim on the scarce complements is worth a great deal
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to them. The comparison that the table allows is across instruments at a given cost to capitalists: per
point of capitalists’ consumption-equivalent loss, the land tax and the citizen fund deliver far more
to workers than the compute or capital-income taxes, because they do not reduce output. This is
the general-equilibrium content of the source’s suggestion to treat compute “akin to land”: in our

economy it is land itself, not compute, that should be treated as land.

10.6. AGI-arrival risk: a one-period illustration

The paths above are deterministic. To see the direction in which uncertainty about the arrival of AGI
would move asset prices, we take the 2026 stocks as given and let the economy learn in 2027, with
probability 7, that the baseline path is realized and otherwise the frozen path, pricing each claim
with the capitalists’ marginal utility in each branch (Section 6). The exercise is not an equilibrium
under uncertainty — 2026 decisions ignore the lottery — and the magnitudes are not meaningful,
because capitalists’ consumption jumps in the baseline branch. The signs are: compute capital
carries a large positive premium (it pays in the state in which the marginal investor is rich), land
and housing land carry negative premia (they pay relatively more in the state in which the marginal
investor is poor, and are therefore hedges), and structures are in between. A full stochastic solution,
in which the premium of the last-automated skill is itself a lottery, is the first item on the agenda of
Section 12.

11. Empirical discipline and a falsifiable short-run design

The model is calibrated to 2026 and simulated conditionally; nothing in it is a forecast, and the
historical sample cannot identify the post-AGI parameters (", the floors p and g, o at compute
intensities never observed). What the data can do is (i) pin the base point and the pre-Al elasticities,
(i1) reject the model’s description of the current phase of the transition, and (ii1) discipline the sign
of the mechanisms. This section states what would falsify the model in the next decade and what

we have checked against the historical record.

11.1. Validation against pre-AGI patterns

The frozen-technology balanced growth path reproduces by construction the 2026 shares of Table 4.
Three untargeted comparisons are informative. First, the model’s aggregate wealth-to-GDP ratio in
2026 (4.1) compares with household net worth of 6.0 times GDP in 2026Q2 (Board of Governors
of the Federal Reserve System, 2026b): the model’s balance sheet, which has no government debt
and no foreign assets, is of the right size, with the value of land (1.2 GDP) within the range implied
by Davis and Heathcote (2007) and Knoll et al. (2017). Second, the model’s price—earnings ratio
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of structures, 1/(r+ 8y) = 7.3, is of the order of the historical earnings yield of equities (Shiller,
2026); the compute price—earnings ratio of 5.0 is what rapid obsolescence and falling prices imply
and is not observed separately in national accounts. Third, the heterogeneous economy’s wealth Gini
(??7) and top-10% share (??) compare with 0.85 and 0.69 in the Distributional Financial Accounts
(Board of Governors of the Federal Reserve System, 2026a); the top-1% share (?? against 0.325) is
under-predicted, as expected without return heterogeneity.

The historical decline of the labor share (Karabarbounis and Neiman, 2014; Autor et al., 2020)
is not evidence for or against the model: the model’s labor share is flat on the frozen path by
construction and falls only through the compute-equivalent channel. What the 2015-2026 record
does show, and the model matches at the base point, is that compute income is still a small share
of GDP (information-processing-equipment investment of 2.6% of GDP, data-center electricity of
4.4%): the economy is at the beginning of the transition, where the source’s Proposition 7 predicts

gradual wage effects.

11.2. Short-run predictions that can be checked

Along the baseline path the model predicts, for 2026-2040, a set of co-movements that distinguish

it from competing accounts:

1. Wages by task exposure. Wages of the skill whose task is being automated fall relative to the other
skill around the automation date and recover afterwards (Restrepo’s Proposition 7; Figure 2). A
design that regresses occupation-level wage growth on the interaction of task exposure (Eloundou
et al., 2024; Felten et al., 2021; Webb, 2019) with the time path of compute costs, with occupation
and year fixed effects and pre-2022 trends as a placebo, tests the sign and the timing: the model
predicts that wages fall after the compute-equivalent cost of the task crosses the wage, not when
the technology becomes feasible.

2. Investment and margins by industry exposure. Industries with high task exposure should show
rising compute investment and falling margins on the labor-intensive part of their business
(compute is competitively supplied), while margins rise only where a scarce complement (sites,
grid connections, proprietary data) is owned. The model’s distinction between R (competitive)
and the markup wedge of the AI-monopoly scenario gives the two hypotheses.

3. Valuations. The model predicts that the market value of compute capital per unit of compute
income is low (5.0) and that the value of claims to scarce complements rises relative to GDP.
A firm-level design would sort firms by the share of their capital that is compute (servers,
accelerators; from property, plant and equipment footnotes in annual reports) versus land and
long-lived structures, and test whether the price—earnings ratios of the former are lower and
whether their earnings yields track the user cost (14 7)(1+mp) — (1 — 6p). Data: Compustat if
licensed, or the SEC XBRL financial statements, which are public.
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4. Energy prices. The energy-constrained scenarios predict a rising relative price of electricity in
compute-intensive regions and a rising share of electricity going to data centers (4.4% in 2023,
6.7-12% projected for 2028 by Shehabi et al., 2024). A region-level design using interconnection-
queue data and wholesale prices would test the compute—energy price link that drives utilization

in the model.

11.3. Identification, confounding and measurement

Each design has the same threats. Pre-trends: exposed occupations and industries were already
on different trends (offshoring, routine-biased change); the 2000-2021 window provides placebo
tests. Confounding: Al exposure is correlated with education, tradability and firm size; the model
implies that the relevant treatment is the compute-equivalent cost crossing the wage, which varies
over time within exposure groups and allows occupation-by-year designs. Measurement: exposure
indices measure feasibility (« finite), not realized automation (A < w); the model predicts that
feasibility without adoption has no wage effect, which is itself a test. Alternative mechanisms: a
demand shock to Al-producing industries raises their margins without any of the task mechanics;
the distinction is that demand shocks raise margins of producers of compute while task displacement
lowers wages of users. Appendix D lists the sources, vintages and licenses of every series used,
and the document docs/identification.md of the replication package states for each parameter

whether it is externally identified, calibrated to a base-point share, or a scenario input (Table 4).

12. Conclusion, limitations and open questions

The chapter we build on ends with the sentence “in the AGI economy, we won’t be missed.” Our
results say something more specific about who will be missed by whom. Labor will not be missed by
output: that result is robust to everything we tried, because it rests only on the perfect substitutability
of labor and compute within tasks. Labor’s income, however, will be missed by labor, in a way the
source does not emphasize: unless compute remains scarce, the compute that replaces a worker is
cheap and so is the worker, in level and not only in share. Where compute does not remain scarce,
the owners of what compute cannot make — land, sites, the structures that take time to build — are
the ones who are not missed. And what those owners hold is valued at the duration of their claims,
which is why the wealth-to-income ratio first falls, while the capital share rises and the real rate is
high, and then rises when land captures the income.

Three limitations bound these conclusions. First, the paths are perfect-foresight equilibria. There
is no aggregate risk, no risk premium and no learning about the arrival of AGI; the one-period lottery
of Section 10 shows the direction in which arrival risk would move premia but is not an equilibrium

under uncertainty, and the immediate jump of the real rate in 2026 is the model’s way of pricing in
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a path that nobody knows. Second, the level of wages after 2060 depends on the product of two
scenario inputs — how cheap installed compute becomes once Moore’s law ends, and how much of
it a worker-equivalent requires — that no historical data identify; the paper reports the dependence
rather than a number. Third, the production structure is fixed. There is no endogenous innovation,
no creation of new human tasks beyond the reinstatement scenario, no nonhomothetic demand
that would make human-made goods luxuries, no occupational choice or labor supply, and the
heterogeneous economy has no return heterogeneity. Each of these would change the distribution
of the gains; none of them, as far as we can see, changes the arithmetic of the compute-equivalent
wage.

Four questions follow. What does the compute-equivalent wage look like under uncertainty
about the arrival date, when the premium of the last-automated skill is a lottery rather than a path?
How do the valuation results change when compute services are supplied with market power that
is contestable rather than permanent? What is the optimal mix of a land tax, a compute tax and a
citizen fund when the planner cannot observe who owns what? And, most directly testable, do the
wages of exposed occupations fall when the compute-equivalent cost of their tasks crosses the wage,
rather than when the technology becomes feasible? The last question is the one the next decade will

ansSwer.
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Appendices

A. Proofs

Throughout, B is the finite set of bottleneck task classes, Q(s) the partition across skills, é =
0+ Y, CEU(s)Hy, and the composite Xz({X;}) = (Licp viXPP)1/P8 with pp < 0 is concave, homo-

geneous of degree one and increasing, with every task essential (Xp — 0 as any X; — 0).

Proof of Lemma 1

Step 1 (dual of the composite). For task prices p; > 0 the unit cost of the composite is Pp(p) =
¥ v pil_GB ]'/(1=98) and the cost-minimizing demands are X; = v°*(p;/Pg) %8 Xp (Shephard’s
lemma). If every task is produced with compute at price A per unit, p; = Aq;, so Pp = A/ % with %
as in (10), and the compute required per unit of composite is }; 0X;/Xp = Pg/A = 1/ A.

Step 2 (pooling). Write éi = Q; + oyL; for the effective compute in task i. The planner’s
problem max Xp subject to ¥; Qi < Q, Yeq(s) Li < H; is equivalent to max{éi}XB({éi/oc,-}) subject
to Y, 0; < Q+Y,a;L; for a given labor allocation, and the inner maximum equals Z(Q + ¥; o;L;)
by Step 1 and homogeneity. The outer maximum over labor assigns all of H to argmax;cq ) o,
giving Xp = #0.

Step 3 (feasibility of the pooled allocation for Q large). The pooled allocation is feasible as
an allocation of compute and labor only if, in each task, the effective compute demanded exceeds
the labor assigned: éj‘ > o;L;. By Step 1, Q;‘ = o X = ociviGB(oci%)_"B%é, which is linear in Q,
while o;L; < o;H(;) 1s bounded. Hence there is a finite 0 beyond which the constraint is slack in
every task; for Q > Q the pooled allocation is feasible, hence optimal, and compute is used in every
task (Qf = Q;k — o;L; > 0). For Q < Q some constraints bind and the composite is strictly below
%é (Restrepo’s transition).

Step 4 (prices). Competitive factor prices are the multipliers of the planner’s problem. By the
envelope theorem A = ZFx dXp/dQ = ZFx %, and the multiplier on Hy is ZFx A maXxcq(s) & =
ACEU(s). [

Proof of Proposition 1

By Lemma 1, ¥ wH; = AZS(iEfJ(s)HS and Aé = ZFX%é = ZFxXp. Since F is homogeneous
of degree one and increasing, Euler’s theorem gives Y = ZFxXp + ZFsS > ZFxXp = Aé. Hence
Y, wH;/Y < AY,CEU(s)H,/(AQ) = ¥, CEU(s)H,/Q, which goes to zero as Q — oo because
the numerator is finite under Premise 1. The argument uses only ¥ > ZFxXp, which holds for

any constant-returns F increasing in all arguments; it does not use the form of F, the number of
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complements, or how Q is produced. O

Proof of Proposition 2

Write x=20Q. (a)p € (0,1): F=x[v+(1—v)(S/x)P]'/P,s0 F /x — v!/P and Fy = vxP "' F'-P
v.vU=P)/P = y1/P; hence A — Zv'/P % and sy = AQ/Y — 1 because Y/Q — Zv'/P % and
Q/Q —1.b)p=0: F=x"S'""V, Fx = VF /x — 0 as x — oo; the shares are v and 1 — v identically.
C©)p<0:x—>0s0F — (1— v)l/”S and Fx = vaP~1F1=P — 0 at rate x*~!; the share of S,
(1 —v)SP /[vaP + (1 — v)SP], converges to one. Wages are ACEU(s) in all cases. For the last
claim, the pre-AGI wage bill is positive and independent of Q while the post-AGI wage bill is
AY,CEU(s)H, — 0 in (b) and (c). O

Proof of Proposition 3

Guess a path on which §;, K,Q, Y; and capitalists’ expenditure grow at a common rate g and Q, /S;
is constant (labor’s compute-equivalent is negligible asymptotically, so 0, / KtQ — 1). Constant
returns of F give a constant Y /S, hence constant marginal products Ry = ZF5 and A = ZFx 4.
The two capital Euler equations without adjustment costs read 1 +r=Rg+1—90sand 1 +r =
(A+(1—38p)p)/p, i-e. A= (r+8p)p, and the capitalists’ Euler equation gives 1+r= f~1(1+
g)". These three equations in (r, g, 0/S) have a solution because Rg(Q/S) is increasing in Q/S
(complementarity) and A(Q/S) is decreasing, so the ratio is pinned by A/Rg = (r + 00)p/(r+ 9s),
and then g follows from the Euler equation. The investment rates are constant and the goods market
clears by Walras’ law. The share s¢ is the CES share formula evaluated at the constant ratio; it is

strictly between zero and one. The labor share converges to zero by Proposition 1. 0

Proof of Proposition 4

(a) With p € (0,1) and S growing at most at the rate of accumulation out of a finite saving
share, F/Q — ZvV'/P% as Q/S — oo, so A has a positive limit. The compute Euler equation
A1 = (1414 )th —(1- 5Q)pIQ+1 with p,Q — 0 then requires ;| — oo, and the Euler equation
14741 =B (1+g.1)" forces the growth rate of capitalists” expenditure, and hence of output, to
diverge. A balanced path with finite g is impossible. (b) With p < 0 and é /S — oo (compute is free
at the margin), F — (1 — v)l/pS for p < 0and F =x"S'~V for p = 0; in both cases Fx —0s0A — 0
and wy = ACEU(s) — 0. The value of compute capital is p2K2 = A,K2/[(1+r) (Pg1/P?) —(1-
dp)] and AKP /Y; is the compute share, which goes to zero for p < 0 and is v for p = 0; in the
Cobb-Douglas case the market value of compute relative to output is v/[(1 +r)e$r2 — (1 — 8p)],
bounded, while in the complements case it goes to zero. [
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Proof of Proposition 5

Energy feasibility gives €0, < E, so O; < E /€ and O, is bounded. Since Fx > 0 at any bounded
é, A; = ZFx 2 is bounded below. The labor share equals sg ;Y s CEU (s)Hs/ ét by Lemma | (with
501 = A,é, /Y; the share of the task composite), and é, <E/E+Y, CEU (s)Hy gives the bound. [

Proof of Proposition 6

On a balanced path without adjustment costs the ex-dividend value of capital type k is Vj =
PkK;. = prKi(1+ g) and the Euler equation gives Ry = (1 4+r)px—1 — (1 — &) pr = pr[(1+7)(1 +
m) — (1 — &)] with pg 1 /px = 1+ m. Hence Vi /Y = s3(14+¢)/[(14+7)(1+ m) — (1 — &)] with
sk = RiKi/Y. Land: Pr =Y ;5 Rr(14+g7)//(1+7r)) =Rr(1+gr)/(r—gr). Summing gives
(13). The comparative static follows because the coefficient on sy is 1/[(1+7)(1 + m) — (1 — &),
decreasing in & and in 7. The price—earnings ratio is Vi /(RiKx). O

Proof of Proposition 7

With a constant price index the capitalists’ Euler equation gives 147 = B~!(1 +g)?. For a
cash flow growing at g, P/D = (1+¢)/(r—g) = (1+¢)/[B~'(1+8)"— (1 +g)]. Let h(g) =
log(1+g) —log[B~'(1+g)" — (1 +¢)]. Differentiating with respect to log(1+ g),

dv  ypTN1+9)"-(+g)  (-y)B'(1+g)

dlog(1+g) B1(1+g)"—(14+g) B '(1+g)7—(1+g)

whose denominator is (14 g)(r—g)/(1+g)- (14 g) > 0 whenever r > g (the transversality
condition). The sign is therefore that of 1 — 7. 0

Proof of Proposition 8

Workers’ expenditure is ) wsH; + 7;; with 7, = 0 and ¥; — oo the ratio to ¥; is the labor share, which
goes to zero by Proposition 1; the level converges to A) CEU (s)H; by Lemma 1. With the fund,
7, = Op iy D, where D is the aggregate net payout; on the balanced path D, /Y; = d, which gives
the bound. [

Proof of Proposition 9

With the tax, the after-tax rental received by the owner of a unit of capacity is (1 —7p)(A — €Pg)
and the Euler equation on the balanced path is (1 — 7p)(A — €Pg) = (r+ 0g) p. Solving for A and

using wy = ACEU (s) gives the expression. A tax on land rent at rate 77 rebated lump-sum changes
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no first-order condition of any producer or investor other than the land-price recursion, in which the

after-tax rent replaces the rent; the stock of land is fixed so allocations are unchanged. [

B. Computational methods

All code is in src/agi_ge/ of the replication package (Python 3.14, NumPy, SciPy, numba); the

one-command reproduction is described in Appendix E.

B.1. Static block

Given the predetermined stocks (KN, K2, KE KM and the period’s (ct;,, &), the competitive al-
location of labor and compute across tasks is the solution of the concave program max; g>oY
subject to ¥;cq(s) Li = Hy and }; O; = O, with variables scaled to [0, 1] (I; = L;/Hy;), g = Qi/ Q).
It is solved by sequential least-squares programming with analytic gradients and then polished:
the active set identified by the first solver (which tasks use labor, which use compute) is fixed
and the Karush—-Kuhn—Tucker equalities F; = wy(;) for tasks with labor, F; /o = A for tasks with
compute, and the two adding-up constraints are solved by Newton’s method to machine precision.
The polished solution is accepted only if no inactive variable has a positive shadow value. Factor
prices are the multipliers (envelope theorem): wg = maxX;cqs) F;, A = max; F;/ o, RN = ZGyVk,
R" = ZGr, PE = ZGg. Energy supply is predetermined by K and allocated residually to final
production; if the marginal value of compute falls below its energy cost, utilization u; < 1 is found
by bisection in logu on the condition A, = & PF. The housing rent follows from aggregate goods
consumption. A static solve takes 1-3 milliseconds; the Karush—Kuhn—Tucker violation is below

10~%in every test and the income identity (5) holds to 1078,

B.2. Perfect-foresight transition (two-class economy)

Unknowns are, for t = 0,...,7 — 1, the logarithms of the four stocks Ktkﬂ,

capitalists’ expenditure xX, and r, ;1: six per period, 67 in total. Residuals are the four capital Euler

the logarithm of

equations (9), the goods-market clearing condition and the capitalists’ Euler equation (7). Writing
expenditure as an unknown rather than as the goods-market residual keeps the system smooth where
investment booms would otherwise drive the residual expenditure through zero. Beyond T the
investment rates, the interest rate and the growth rate of expenditure are held at their period-(7 — 1)
values and land prices take their Gordon values. Each residual depends on unknowns at ¢ — 1, 7,
t + 1 only, so the Jacobian is banded; it is computed by colored finite differences (30 evaluations
of the full path) and factored sparsely. Newton steps use a backtracking line search. The solution
is reached by homotopy in the size of the technology shock (A € {0,0.25,0.5,0.75,1} scaling
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8p0» 8¢ and gq), with the base point re-calibrated at each A4 so that 2026 stays consistent with the
anticipated price path, on the full horizon of 275 years (2026-2300). Convergence is declared when
the maximum residual is below 10~°. Truncation is checked by re-solving with 50 additional years

and comparing the first 225 years of the stock and interest-rate paths (Table C1).

B.3. Heterogeneous households

Given paths of returns, wages, transfers and the price index, the household problem is solved
backward from the stationary policy at the terminal prices by the endogenous grid method on a
300-point asset grid (curvature 4, upper bound 400 times the 2026 average labor income, detrended
by the efficiency factor), for the two skills, three discount types and five productivity states. The
distribution is simulated forward with the lottery method of non-stochastic simulation. The general-
equilibrium path of returns is found by relaxation: the production side is re-solved with the return
path given (the same banded Newton method with five unknowns per period), the household block
is re-solved, and r; | is reduced in proportion to the log excess demand for claims at ¢, until the

maximum log excess demand is below 1074,

B.4. Tests

The test suite (pytest, Appendix E) checks: Propositions 1-6 of the source in the benchmark;
the Karush—Kuhn—-Tucker conditions of the static block; the income identity, and that it fails on a
deliberately inconsistent accounting; the exactness of the frozen-technology balanced growth path;
the accuracy of the banded Jacobian against a dense one; the Euler-equation residuals, goods-market

and asset-market clearing of every saved scenario; and the horizon check.

C. Additional results

C.1. Diagnostics of every scenario

Table C1 reports, for each solved scenario, the maximum absolute residual of the dynamic system
(four capital Euler equations, goods-market clearing, capitalists’ Euler equation), the maximum
gap of the income identity (5) relative to GDP, the truncation check (maximum change in the
interest-rate path and in the log capital stocks over the first 225 years when the horizon is extended

by 50 years) and the solution time on one core.

C.2. The two reference economies

The scenario “Al frozen holds capability, the compute price and energy efficiency at their 2026
values; it is the exact balanced growth path of Section 8 and the reference for the valuation
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Table C1. Numerical diagnostics by scenario.

Scenario Converged  max |residual|  max income-identity gap/ GDP  horizon check: Ar  AlogK  seconds
Baseline yes 1.7e-12 5.9e-16 5.8e-11  9.3e-10 430
Al frozen at 2026 capability yes 1.2e-10 6.7e-16 1.1e-10  9.5e-09 261
Rapid AGI (all tasks in 2032) yes 2.5e-12 5.3e-16 1.0e-11  1.6e-10 374
Fast Moore (g,0 = 0.34), cheap energy yes 7.0e-13 4.8e-16 3.4e-11  5.6e-10 419
Moore’s law ends 2040 (floor 0.12) yes 2.0e-10 6.2e-16 1.5e-10  3.5e-09 270
Compute price floor 1073 yes 6.0e-13 5.7e-16 6.3e-11  9.9e-10 775
Slow capability (go = 0.05) yes 2.3e-12 6.7e-16 3.4e-09  5.4e-08 613
Fast capability (g = 0.20) yes 2.5e-12 5.5e-16 1.9e-11  3.0e-10 368
Strong complements (oy = or = 0.4) yes 7.5e-13 5.3e-16 5.3e-12  9.4e-11 376
AI monopoly (markup 1.5) yes 3.8e-12 5.9e-16 6.5e-11  1.1e-09 441
Citizen fund (20% of equity) yes 1.5e-12 6.3e-16 5.6e-11  8.9e-10 495
Land tax 50% yes 4.5e-12 7.1e-16 6.0e-10  9.0e-09 495
Compute tax 30% yes 2.9e-12 6.7e-16 6.8e-11 1.1e-09 443
Capital-income tax 20% yes 8.9e-10 4.9e-16 1.4e-10  9.2e-09 430
50% foreign-owned compute yes 1.7e-12 5.9e-16 6.0e-11  9.8e-10 514

decomposition. The scenario “no capability” holds capability only: hardware keeps cheapening
at 15% a year to the same floor. The gap between the two (Table 7) is the contribution of Moore’s
law alone at 2026 algorithms: three of the four task classes are automated by 2060 and the labor
share halves, because the 2026 compute requirements are finite and a hundredfold cheaper compute
eventually meets them. The source’s Premise 1 (finite ) is already satisfied for every task in 2026

in our calibration — the question is only at what price.

C.3. Price—earnings ratios and user costs

On the baseline path the price—earnings ratio of compute capital is VtQ / (R,QK,Q); by the Euler
equation (9) it equals (1 + th+1 ) q,Q / RtQJrl up to adjustment-cost terms, and on the terminal balanced
path (14+g)/[(1+r)(1+mp) — (1 —6p)] with mp = 0 once the floor is reached: 3.6 at r = 3.5%,
0p = 0.25, g = 1.5%. During the transition it is lower (near 2) because the price is still falling
(g = 0.15) and the real rate is high. The corresponding earnings yield, 30-50%, is the number a
financial analyst would see as the “return on compute”: it is a user cost, not a rate of return, and the

return to the owner is ;1 like on every other claim.

C.4. The news effect in 2026

Because the whole path is anticipated, the baseline differs from the frozen economy already in 2026:
Tobin’s g of compute is 1.5, the real return is 6.3% against 3.5%, and the compute investment share
is two to three times its frozen value. These are the model’s implications for a world that learns in
2026 that the baseline scenario is certain. The size of the effect is a measure of how much of the
scenario the marginal investor would have to believe; the sign — anticipation of Al raises real rates

and compute investment at once — is a testable implication (Section 11).
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D. Data sources

All series were retrieved on 2026-10-27 from key-less public endpoints by scripts/01_download_data.py;
every file is listed with its URL, vintage, size and SHA-256 hash in data/raw/manifest. json, and

every calibration target with its series identifier, period, units and construction in data/processed/calibration_
(162 rows). No number in the paper is typed from memory. The FRED copies were obtained

through a browser-side fetch because the FRED edge servers timed out for scripted requests on the

retrieval day; the files are byte-identical copies and the script re-downloads them when the server

answers. Table D2 lists the sources used in the calibration and validation.

Definitions and caveats. The PWT labor share adjusts for self-employment income and is the
concept closest to the model’s compensation of all workers; the BEA compensation/GDI ratio
(0.508 in 2025) is lower because it excludes proprietors’ income and includes taxes on production.
Depreciation rates divide current-cost depreciation during the year by the end-of-year net stock.
The information-processing-equipment investment share is capitalized at §p + gz + g0 to obtain
a stock value; it includes computers and communications equipment beyond Al accelerators, and
excludes software, so it is a proxy for the value of “compute capital” in the model’s sense. The
Shiller spreadsheet ends in September 2023; the Case—Shiller index runs to July 2026. The Epoch
price—performance column mixes numerical precisions across generations, which overstates the
trend; the paper uses 0.34 only as the “fast Moore” scenario and 0.15 in the baseline. The LBNL
data-center figures refer to electricity consumption; the model’s energy block is interpreted as

electricity.

E. Replication and tests

The replication package (UQO repository wp24_uqo) reproduces every number, table and figure of
the paper with make all (Python 3.14, pinned requirements, TeX Live 2026). The steps and their
outputs are:

1. make test: the test suite. Static block — Propositions 1-6 of the source hold in the benchmark
to 10_6; the Karush—-Kuhn—Tucker conditions of the task allocation are satisfied to 10~9; the
income identity holds to 10~ relative to GDP and a deliberately broken accounting (compute
services counted as final output) is rejected; utilization falls below one when energy binds.
Dynamic block — the frozen-technology balanced growth path solves the dynamic system to
10~° without iteration; the banded Jacobian agrees with a dense finite-difference Jacobian to
10°; a small technology shock converges and satisfies the no-arbitrage identity (1 +r,41)W, =

payouts, | +W; 1 to 107%; every saved scenario satisfies the residual, identity and no-arbitrage
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Table D2. Sources of the empirical inputs.

Object

Series / document
(provider)

Vintage used

Value

Labor share

Fixed assets

Compute investment

Household balance sheet

Wealth concentration

Real rates

Equity valuation

Housing

Data-center electricity

Electricity

PWT 11.0
LABSHPUSA156NRUG
via FRED (Gronin-
gen; Feenstra et al.,
2015); cross-checks:
BLS PRS85006173
index, BEA compen-
sation/GDI and /net
domestic income
BEA Fixed As-
sets via FRED:
private nonresi-
dential net stock
K1NTOTL1ESO0O0O,
total
K1PTOTL1ES00O,
depreciation
MINTOTL1ESO0O0O,
M1PTOTL1ESO0O0O;
GDP GDPA (U.S.
Bureau of Economic
Analysis, 2026)
BEA NIPA via
FRED: information-
processing
equipment
Y034RC1Q027SBEA,
software
B985RC1Q027SBEA,
IPP
YOO1RC1Q027SBEA
/ GDP

Federal Reserve Z.1
via FRED: net worth
TNWBSHNO, real es-
tate HNOREMQO27S,
owners’ equity
OEHRENWBSHNO
(Board of Gover-
nors of the Federal
Reserve System,
2026b)
Distributional Finan-
cial Accounts, net
worth shares (Board
of Governors of the
Federal Reserve Sys-
tem, 2026a)

FRED DFII1O0
(10-year TIPS),
REAINTRATREARAT10Y
(Cleveland Fed),
GS10; Treasury real
yield curve

Shiller (2026)
ie_data.xls:
CAPE, D/P, E/P
Shiller (2026) real
home price index;
FRED CSUSHPISA,
CUSROOOOSEHA
(rent CPI)

Shehabi et al. (2024),
LBNL-2001637
(eScholarship copy),
pp. 5-6, 52

EIA Electric Power
Monthly Table 1.1
(U.S. Energy Infor-

mation Administra-
. ANALY. DT C

2023

2024

2026Q2

2026Q2

2026Q2

2025 avg; 2026-10

2023-09 (end of file)

2023; 2026-07

2023

2025
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0.568

1.22,2.39; 6 0.089, 0.057

2.57%,2.49%, 5.77%

6.02, 1.66, 1.10 (x GDP)

top 1% 32.5, top 10% 68.9, bottom 50% 2.3

1.96%; 2.47%; 4.99% nominal

30.8; 1.58%; 4.17%

real growth 1.5%/yr (1990-)

176 TWh, 4.4% of US electricity; 6.7-12% in 2028

4425 TWh generated; 0.185 $/kWh



checks.

2. make benchmark: Figure 1, Table 1, Figure E1.

3. make scenarios: the 15 scenarios of Table C1, each a 275-year perfect-foresight path with its

parameter file, meta-data (convergence, residual, horizon check, solution time) and path arrays.

4. make ha: the heterogeneous-agent general equilibrium for the baseline, the frozen economy and

the citizen fund.

5. make figures tables paper: every figure and table of the paper and the file numbers. tex

of macros, one per number quoted in the text.

Data are downloaded by make data from the key-less endpoints listed in Appendix D; the

processed calibration targets are versioned with the package so that the paper compiles without

network access. No random seeds are used: all solvers are deterministic and the distribution of

households is simulated non-stochastically. Solver tolerances are 10~'# (static objective), 10~

(maximum residual of the transition) and 10~* (log excess demand for claims in the heterogeneous

economy). The research log (docs/research_log.md) records the numerical lessons learned

during the construction, including three specification changes made for numerical reasons: the

removal of accessory tasks from the dynamic model, the treatment of capitalists’ expenditure as an

unknown, and the re-calibration of the base point for each scenario.
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Figure E1. The limit economy of Section 7 computed with the static block: output, price of compute, wage
of the higher skill and factor shares as compute grows with the complement S fixed, for ¢ € {0.5,1,1.5}
(Proposition 2). Source: scripts/11_regime_map.py.
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