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Abstract

Capital-Consumption Theory (CCT) offers a macroeconomic framework for understand-
ing how productivity growth interacts with income distribution and aggregate demand. The
theory models the economy as two functional sectors: worker-consumers, whose wages generate
demand, and capitalists, whose investment determines productive capacity. Output arises from
a combination of labor and technological capital, which are partially substitutable factors of
production.

The central feedback loop is simple but powerful: wages drive aggregate demand, and
aggregate demand drives wages. When productivity growth increases efficiency but its gains
accrue mainly to capital, wage income stagnates, aggregate demand weakens, and investment
opportunities contract—a self-limiting equilibrium. When productivity growth is instead trans-
mitted through wages or broad income mechanisms such as universal basic income or
citizen dividends, demand begins to catch up with capacity, sustaining output, employment,
and innovation in a self-reinforcing path.

Because technological capital can substitute for labor, productivity growth can paradoxically
reduce labor demand for a given level of consumption. The result is a capital-consumption
imbalance—excess productive capacity alongside insufficient purchasing power. CCT interprets
historical expansions and stagnations as alternating phases of this imbalance. In the emerging
era of artificial intelligence, the theory predicts that rapid productivity acceleration will am-
plify these tensions unless new income-distribution institutions evolve to reconnect capital and
consumption, ensuring demand synchronization in an age of abundance.

1 Introduction

1.1 The productivity paradox

Across the last century, productivity growth has been the engine of prosperity—and the source of
persistent macroeconomic puzzles. When output per worker rises, conventional theory predicts broad
welfare gains. Yet the distributional reality is uneven: periods of extraordinary technological advance
have often coincided with wage stagnation, falling labor shares, and recurring crises of demand. In re-
cent decades, global productivity growth has continued, but median real wages have lagged, labor-force
participation has flattened, and investment has concentrated in asset markets rather than productive
capacity.

This divergence between what we can produce and what we can profitably sell defines the contempo-
rary macroeconomic challenge. The puzzle is not scarcity but coordination—how to align productive
potential with purchasing power. The accelerating diffusion of artificial intelligence (AI) intensifies
this tension: automation expands output possibilities while compressing the wage base that sustains
demand.



1.2 From cycles to responses

Traditional business-cycle theories, from Keynes to Kalecki to Schumpeter, explain oscillations in out-
put and employment through inventory adjustments, investment behavior, or innovation waves. These
mechanisms remain relevant but incomplete. What demands attention today is not merely the tim-
ing of cycles but the system’s behavior under sustained productivity growth. CAPITAL—CONSUMPTION
THEORY (CCT) reframes macro dynamics around that behavior. It describes how productivity growth
interacts with income distribution to determine whether economies amplify or dampen their own po-
tential.

1.3 The core mechanism
CCT models the macroeconomy as composed of two functional sectors:

1. Worker—consumers, who receive income primarily as wages and whose spending constitutes
the dominant share of aggregate demand.

2. Capitalists, who own and allocate productive capital and whose investment determines the
economy’s productive capacity.

Output is produced through the combination of labor (L) and technological capital (Kr)—
automation, machinery, and increasingly Al systems. These factors are partially substitutable: firms
can meet a given level of demand with more capital and less labor as technology improves. When
investment tilts toward capital substitution, labor demand falls. Unless demand expands fast enough
to absorb displaced workers, wage growth slows or stalls.

The macro feedback loop that follows is straightforward:
Wages — Aggregate Demand — Employment and Output — Wages

When wages are broadly distributed, demand rises, utilization increases, and wage income strength-
ens further—a virtuous loop. When productivity gains accrue mainly to capital, wage share falls,
demand weakens, and investment opportunities shrink—a self-limiting equilibrium. Over time, this
interaction produces alternating periods of high and low utilization—the historical “cycles” observed
in data—Dbut these cycles are symptoms, not drivers, of the deeper wage-demand feedback.

1.4 Inequality and the capital-consumption imbalance

Because the capitalist sector directs investment and claims the residual profits of production, income
inequality shapes the composition of demand. Higher inequality increases saving and the share of
income devoted to capital accumulation while lowering the share flowing to consumption. The result
is what CCT terms a capital-consumption imbalance: productive capacity expands faster than
the consumption base required to sustain it. This imbalance manifests as chronic under-utilization,
financial speculation, and recurrent efforts to sustain demand through credit expansion rather than
income growth. The decades after 1980 illustrate this pattern—high productivity and capital returns
alongside stagnant wages and rising debt.

1.5 The role of productivity growth

In CCT, productivity growth is not inherently stabilizing or destabilizing; its effects depend on how
its gains are transmitted. When productivity increases are shared through wages or broad income
mechanisms, demand begins to catch up with capacity. Output, employment, and innovation reinforce
one another, sustaining a balanced growth path. When gains concentrate in capital, demand lags, and
the system drifts toward idle capacity and inequality. Thus, the key policy variable is not the rate of
productivity growth but the distributional channel through which it enters the income stream.



1.6 Connection to the UBI literature

The empirical and modeling work surrounding universal basic income (UBI) provides strong ev-
idence for this demand-side mechanism. Macroeconomic simulations by the Levy Institute and Roo-
sevelt Institute (Nikiforos, Steinbaum, & Zezza 2017) find that sustained, unconditional transfers raise
GDP and employment over multi-year horizons, primarily through increased consumption and multi-
plier effects. Studies of the Alaska Permanent Fund Dividend (Jones & Marinescu 2022) show no
reduction in overall employment despite annual universal payments, implying that broad income injec-
tions can coexist with robust labor markets. The Finland national trial and Kenya GiveDirectly
experiments report improvements in well-being and consumption stability even when employment
effects are small. These results collectively suggest that income universality strengthens the very
wage—demand loop that CCT identifies as central to macro stability.

UBTI’s critics often frame it as a redistributive or moral proposal; CCT reframes it as macroe-
conomic infrastructure. By maintaining the flow of purchasing power from production back to
consumption, a universal income acts as a stabilizer that keeps demand synchronized with the econ-
omy’s expanding productive capacity—especially when automation or AI compresses the wage base.

1.7 The contemporary test: AI and abundance

Artificial intelligence represents an unprecedented extension of technological capital: a system capable
of replicating cognitive labor at scale. If realized gains accrue primarily to capital owners, wage income
will decouple from production even faster than in past automation waves. CCT predicts that this would
deepen the capital-consumption imbalance, producing a paradox of abundance—record productive
capacity alongside stagnant living standards. Conversely, mechanisms that diffuse purchasing power—
whether through UBI, citizen dividends, or broad capital participation—can restore the feedback loop
and allow productivity growth to translate into prosperity.

1.8 Contribution and structure of the paper

This paper develops Capital-Consumption Theory formally and situates it within the contemporary
debate on productivity, inequality, and universal income. Section 2 reviews the relevant literature,
including macro-modeling, empirical studies of cash transfers, and philosophical foundations of univer-
sality. Section 3 presents the core CCT model and its key equations. Section 4 applies the framework
to the current Al-driven expansion of technological capital. Section 5 interprets historical cycles as
emergent outcomes of the wage—demand dynamic. Section 6 concludes with implications for economic
policy and institutional design.

CCT’s central message is straightforward but profound: productivity growth only fulfills its promise
when capital and consumption grow together. As technology amplifies human capacity, the task of
macroeconomics shifts from producing abundance to distributing access to it. In that sense, universal
income policies are not peripheral social programs but essential instruments for synchronizing an
economy that would otherwise pull itself apart.

2 Related Literature

2.1 Macroeconomic background: productivity, distribution, and demand

The question of how productivity growth translates into aggregate welfare has deep roots in macroeco-
nomics. Classical political economists—from Smith and Ricardo to Marx—identified the distribution
of the surplus between labor and capital as central to growth and social stability. The modern produc-
tion function tradition, formalized by Solow Solow (1956) and Swan Swan (1956), treated technological
progress as an exogenous driver of long-run output, abstracting from distributional feedback. Within
that framework, the steady state depends on savings and population growth, while productivity im-
provements raise output per worker without altering equilibrium factor shares. The assumption of a
representative agent and automatic market clearing effectively suppresses the role of demand.

Keynes Keynes (1936) and Kalecki Kalecki (1939) shifted attention to effective demand, empha-
sizing that production adjusts to expected spending rather than the reverse. In the Keynes—Kalecki



tradition, income distribution affects demand through differing propensities to consume: higher wage
shares raise consumption, while higher profit shares raise saving. Harrod Harrod (1939) and Do-
mar Domar (1946) incorporated these insights into dynamic instability analyses, showing that growth
can diverge from equilibrium if savings and investment propensities mismatch. These early contribu-
tions foreshadow the logic of Capital-Consumption Theory (CCT): productivity gains alter income
distribution, which in turn determines the level of demand necessary to sustain production.

Postwar developments extended these themes. Kaldor’s “stylized facts” (1961; Kaldor (1961))
observed stable factor shares during the mid-century boom, a regularity later questioned as wage
shares declined after 1980 (see Karabarbounis and Neiman (2014)). The Cambridge growth models
of Pasinetti Pasinetti (1962) and Robinson Robinson (1962) formalized class-based macroeconomics
in which capitalists save and workers consume, generating distinct growth paths according to income
distribution. CCT inherits this dual-actor logic while introducing a technological-capital channel that
governs substitution between labor and machines.

2.2 Distributional and structural growth theories

Several modern frameworks investigate distributional feedbacks analogous to those at the core of
CCT. Goodwin’s predator—prey model Goodwin (1967) linked employment and wage shares through
nonlinear cycles; Dutt Dutt (1984) and Bhaduri-Marglin Bhaduri and Marglin (1990) introduced
“wage-led” versus “profit-led” regimes, showing that growth can accelerate or decelerate depending
on the demand response to distribution. Recent empirical work (see Stockhammer and Ozlem Onaran
(2013); Storm and Naastepad (2012)) finds most advanced economies to be wage-led, consistent with
the CCT emphasis on demand sufficiency.

Endogenous growth theory (see Romer (1990); Aghion and Howitt (1992)) reintroduced technolog-
ical innovation as an internal process driven by profit incentives. However, its canonical form assumes
that higher profits always stimulate innovation and that markets clear continuously—conditions under
which demand shortfalls are temporary. CCT instead argues that innovation and productivity growth
can outpace demand when income distribution skews toward capital, producing under-utilization rather
than sustained expansion. In this sense, CCT complements but also challenges the optimism of en-
dogenous growth models by reasserting the macro constraint of effective demand.

The literature on secular stagnation (see Summers (2014); Teulings and Baldwin (2014); Eggertsson
et al. (2019)) similarly highlights chronic demand deficiency in high-saving economies. While these
analyses focus on real interest rates and financial frictions, CCT grounds stagnation in the structural
divergence between productive capacity and mass purchasing power—a distributional, not merely
financial, mechanism. The “superstar firm” and “intangible capital” literatures (see Autor et al. (2020);
Haskel and Westlake (2018)) document how concentration and automation intensify that divergence,
further motivating the CCT framework.

2.3 Technological substitution and labor demand

A long tradition in labor economics analyzes the elasticity of substitution between capital and labor.
Empirical estimates generally find partial substitutability, with elasticities around or slightly above
unity (Chirinko (2008)). Recent work on automation and Al (see Acemoglu and Restrepo (2018,
2020)) formalizes “task-based” models where new technologies replace some tasks while complement-
ing others. These models predict that absent offsetting demand growth, automation reduces labor’s
income share even as productivity rises—the very condition that generates the capital-consumption
imbalance in CCT. The “race between technology and education” framework (Goldin and Katz (2008))
addresses relative skill premiums but not aggregate demand feedbacks. CCT extends these analyses
by embedding substitution effects in a macro feedback loop: productivity growth that reduces labor
demand simultaneously weakens the wage-driven demand foundation of the system.

2.4 Demand-side macro modeling and multiplier effects

Empirical macro modeling of fiscal transfers and cash programs provides quantitative evidence for the
mechanisms CCT emphasizes. The Levy Institute macroeconometric model and the Roosevelt Institute
simulations (Nikiforos et al. (2017)) implement sustained universal cash transfers within a stock—flow



consistent framework. Their results show increases in GDP, employment, and private investment over
an eight-year horizon, with magnitudes depending on financing assumptions. Subsequent dynamic
stochastic general equilibrium (DSGE) adaptations reproduce similar demand-side multipliers when
liquidity constraints are widespread or marginal propensities to consume are heterogeneous.

A parallel literature on fiscal multipliers (see Blanchard and Perotti (2002); Auerbach and Gorod-
nichenko (2012)) finds larger effects during slack periods—evidence consistent with CCT’s claim that
demand shortfalls, not supply limits, govern macro performance in underutilized economies. Re-
cent distributional macro models (Kaplan et al. (2018)) formalize heterogeneous agents with differing
consumption propensities, effectively operationalizing the “worker—consumer” and “capitalist” classes
central to CCT.

2.5 FEvidence from universal and unconditional cash transfers

The universal basic income (UBI) research community contributes empirical tests of large-scale demand
injections. The Alaska Permanent Fund Dividend, operating since 1982, provides the longest-running
example of an unconditional, population-wide payment. Jones and Marinescu (2022) find no significant
reduction in employment after dividend payments, though some sectoral reallocation toward services
occurs. Their earlier NBER working paper (Jones and Marinescu (2018)) reported similar results,
reinforcing the view that universal transfers raise demand without eroding labor supply.

Randomized and quasi-experimental pilots yield complementary evidence. The Finland national
trial (2017-2018) reported modest employment effects but substantial gains in life satisfaction and
mental health (Kangas et al. (2020)). Large-scale experiments in Kenya conducted by GiveDirectly
(Haushofer et al. (2020)) compare lump-sum and monthly transfer regimes, finding improvements
in consumption, assets, and psychological well-being across all treatment arms. Marinescu’s (2018)
survey of unconditional cash transfer studies concludes that work reductions are small and statistically
insignificant in most cases.

These findings collectively support the demand-led reasoning that underpins CCT: when purchasing
power is broadened, output and employment rise or remain stable, rather than collapsing as supply-
side orthodoxy might predict. In CCT terms, universal income mechanisms feed the wage—demand
loop directly, counteracting the contractionary effect of rising capital intensity.

2.6 Policy syntheses and critiques

Institutional analyses by the OECD (2017) examine fiscal and distributional trade-offs of basic income
schemes, emphasizing revenue neutrality. Hoynes and Rothstein (2019) provide the canonical critical
survey in mainstream economics, questioning universality and financing feasibility. Proponents such as
Parijs and Vanderborght (2017, 2019) and Parijs (1995) defend universality on philosophical grounds
of “real freedom for all,” while Thomas Paine’s eighteenth-century Agrarian Justice offers a historical
antecedent for resource dividends. CCT engages this corpus not as normative argumentation but as
macroeconomic theory: universal income is recast from ethical ideal to functional stabilizer of demand
in high-productivity economies.

2.7 CCT’s contribution within this literature

CCT synthesizes these threads into a coherent macro framework with three distinguishing features:

1. Dual-sector structure. Following the Cambridge tradition, the model distinguishes worker—
consumers and capitalists but extends it by incorporating technological capital as an explicit
factor that can substitute for labor.

2. Feedback centrality. Whereas most growth theories treat productivity as exogenous, CCT
emphasizes the endogenous feedback between income distribution and demand: wages generate
demand, and demand sustains wages.

3. Distributional propagation. Inequality is not a moral variable but a propagation parameter
that determines whether productivity growth translates into higher utilization or chronic slack.



Within the broader macro literature, CCT complements Keynesian demand theory, intersects with
the wage-led growth tradition, and offers a structural explanation for the empirical success of universal
income experiments. It provides a unified account of how technological progress, distribution, and
demand interact to produce both historical cycles and future trajectories in an era of accelerating
automation.

3 The Model

We present a discrete-time, semi-formal macro framework that captures the core logic of Capital—
Consumption Theory (CCT). Time is indexed by t =0,1,2,....

3.1 Agents, accounting, and timing
There are two functional sectors:
o Worker-consumers (W): receive wage income W; and (approximately) consume it.

e Capitalists (C): receive profit income II;, consume a finite amount C'c each period (reflecting
finite desires), and invest the residual in technological capital.

Output Y; equals the value of final demand in period ¢ (Keynesian short-run closure). We abstract
from government consumption and net exports to focus on the capital-consumption linkage. Universal
Basic Income (UBI) appears as new issuance Ty distributed to workers.!

3.2 Production and labor-only productivity

Aggregate production combines labor L; with a broad notion of technological capital K; (machinery,
software, automation, Al systems, and the accumulated stock of science/technology investments). We
do not introduce a separate A(t). Instead we define labor productivity as a function of the capital
stock:

G(Kt) > 0, a/(Kt) > 0,

interpreted as output per unit of labor. Given the period’s demand D; (defined below), firms meet it
with the minimum labor consistent with Kj;:

D,
a(Kt) ’

1 = 1)

Equation (1) captures the key CCT insight: for a given level of demand, higher K; (automation/AT)
raises a(-) and reduces labor demand.

Remark (elasticity and substitutability). We remain agnostic about the micro production form
(e.g., CES). All we require for our results is Ly /0K; < 0 at fixed D;.

3.3 Income flows and aggregate demand

Workers’ wage income is W,. Capitalist profit income is the residual:
I, =Y, — W (2)
Capitalists consume a finite amount C¢ each period (finite desires) and invest the rest:
Ccr = Cg, I; = max{Il; - C¢, 0}. (3)
Workers approximately consume their wages plus UBI:
Cwi ~ W, + Ty, (4)

reflecting the high propensity to consume out of wage income.

IModeling UBI as issuance means it does not reduce II; mechanically in the accounting identity; it directly augments
household cash flow. Fiscal or seigniorage backing can be discussed separately without changing the core propagation.



Demand closure. To isolate the wage—demand loop, we let final consumption demand be

D, = Cwi+Ccp = Wy + Ty + Ce, (5)
and set Y; = D; in the short run. Investment I; augments K; but is not counted in (5) to keep the
focus on the consumption channel that directly moves labor demand via (1).2
3.4 Capital accumulation and the price of capital
Investment raises the stock of technological capital:

Kipn = (1-90) Ky + I, (6)

with depreciation rate § € (0,1). Because I is residual after finite capitalist consumption (3), increases

in IT; mechanically translate into higher I; and therefore higher K;y;. As K; accumulates, the user

cost / rental price of capital services r; falls due to abundance (qualitatively: j};‘t < 0), a point we

retain as a comparative-statics implication rather than a behavioral driver.

3.5 Wage dynamics

Wages adjust with labor market tightness. Let L denote available labor (or a reference level). Using
the implied labor demand (1), we specify a reduced-form wage updating rule:

Wipr = Wy + V(L?_Z)a v >0, (7)

so that

This captures two central CCT claims in one expression: (i) higher demand (via W; or T;) raises L{
and pushes wages up; (ii) higher labor-only productivity a(K;) (from capital deepening/Al) lowers L¢
for given demand and tends to stagnate or reduce Wy, .

3.6 Profits, finance, and a general demand closure

The minimalist benchmark Y; = D, = W, + T} + C¢ is analytically convenient for highlighting CCT’s
wage—demand loop, but it is too restrictive as a general description of modern economies. In practice,
bank credit creation, government deficits, net exports, and asset-market wealth effects can generate
substantial spending that is not mechanically pinned down by contemporaneous wages. To keep the
framework realistic while remaining semi-formal, we therefore use a more general closure.

Profits as a residual. Define profits as the residual of output net of wages:
Ht = }/;5 - Wt. (8)

CCT emphasizes W, because wage income is the dominant source of broad-based purchasing power
and therefore the most stable foundation of final demand.

Demand with an autonomous/finance component. Let final demand be
Yo = D, = W+T) + Co + Xy, (9)

where X; collects demand components not captured by wage income and finite capitalist consumption.
Depending on context, X; may include credit-financed spending, government deficits, net exports, and
other autonomous expenditures.

2Including It in contemporaneous final demand would not overturn our main results; it would add a separate (typically
more volatile) demand channel. We omit it here to foreground the empirical regularity that the bulk of final demand is
household consumption driven by wages.



Combining (8) and (9) yields the accounting identity
I, = Ty + Cc + X;. (10)

Importantly, (10) is ex post accounting, not a behavioral rule. In particular, when X; is driven by
credit expansion or fiscal stimulus, profits can rise even if wage growth is weak; when X; contracts
(e.g., deleveraging), profits can fall sharply even if productive capacity is unchanged.

Investment as residual-of-desires, with financing. We assume capitalists consume a finite
amount each period and allocate the residual of profits to investment. In addition, firms may fi-
nance investment externally (e.g., via bank credit), so investment is not mechanically constrained by
contemporaneous profits. We capture this with:

I, = InaX{Ht*éc, 0} + By, (11)

where B, denotes net new bank credit (or other external finance) directed to investment. This preserves
CCT’s emphasis that increases in profit income expand investable funds, while recognizing that the
timing and magnitude of investment are not limited to retained earnings.

Capital accumulation. Technological capital evolves as

Kt+1 = (1—6)Kt + It. (12)

Interpretation for CCT. The role of (9)—(11) is not to shift attention away from wages, but to
clarify the sense in which wages are structurally central. Temporary support to X; (credit booms,
deficit spending, export surges) can mask weak wage growth for extended periods. However, absent
durable transmission of productivity gains into broad income (W; and/or T;), the economy can still
drift into capital-consumption imbalance: productive capacity rises, labor demand weakens via (1),
and the wage—demand loop remains too small to sustain high utilization.

3.7 UBI as new issuance: propagation channels

Model UBI as universal new issuance to households (distributed equally per capita),

TtZOa

which enters (5) additively and, through higher profits and financing capacity, can affect investment
I; and therefore Ky, via (11) and (12). The immediate effect is to lift D; and hence L, pushing up
Wit1 in (7). The medium-run effect depends on how quickly K; accumulates (through I;) relative to
demand growth.

3.8 Capital-consumption imbalance

Define a utilization/imbalance index
D,

- cap
Y

¢ =1 (13)

where Y, is the notional capacity output associated with (K, L); for example Y,*? = a(K;) L. Then

6 =1 WetTitCc
K a(Kt)f

Imbalance grows when a(K}) rises faster than W; + T} + C¢; it shrinks when broad income (especially
wages) rises in step with labor-only productivity.



3.9 Two core propositions (semi-formal)

Proposition 1 (Substitution-induced wage pressure). Holding (Wy, Ty, Cc) fived, an increase in K,
raises a(Ky), reduces LY by (1), and—via (7)—reduces the update to Wyy1. Thus, capital deepening
creates downward pressure on wages unless (or until) demand expands.

Proposition 2 (Demand synchronization). If there exists k > 0 such that Ty (or wage growth policies)
ensure B
Wipir +Ti1 > W+ Ty + K(G(KHl) - G(Kt)) L,

then the imbalance ¢; is non-increasing and the wage—demand loop keeps pace with productivity. In
words: when income flows to worker-consumers grow at least as fast as labor-only productivity, utiliza-
tion need not fall despite rapid capital accumulation.

3.10 Discussion and calibration roadmap

This minimal system,

{ (), (9), (1), (11), (6) }

delivers CCT’s three central messages without imposing expectations-driven investment or exoge-
nous technology shocks: (i) wages W; are the fundamental driver of demand and hence employment;
(ii) technological capital K; raises labor-only productivity and, for a given Dy, substitutes away from
labor; (iii) universal income T} is a policy instrument that can synchronize demand with productive
capacity in an era of accelerating capital deepening (e.g., AI).

For empirical work, one can parametrize a(K) = ag(1 + yK)? with 6 > 0, choose 7 to match wage
Phillips-curve slopes, set ¢ from national accounts, and calibrate C'¢ from consumption distribution
data. None of these calibrations alter the qualitative propagation emphasized by CCT.

4 Application: Artificial Intelligence and the Acceleration of
Technological Capital

4.1 Al as accelerated capital deepening

Artificial Intelligence (AI) represents an unprecedented expansion of technological capital K;. It ex-
tends the domain of automation from physical to cognitive tasks, effectively transforming K; into a
general-purpose substitute for a broad range of labor functions. Within the CCT framework, this
corresponds to a sharp increase in a(K;)—labor-only productivity—and therefore a steep decline in
labor demand L¢ for any given level of aggregate demand D.

Formally, from (1),

D
d_ t
Lt_a(Kt).

A rapid rise in a(K;) without a matching rise in D; implies L{ and hence W;,; will stagnate or fall
via (7). The result is a widening capital-consumption imbalance:

by =1 W,+T,+Ce
! a(Kt)f ’

As K, expands through Al investment, a(K}) rises exponentially while income to worker—consumers
rises only linearly or not at all. Unless new income channels appear, ¢; approaches unity—an economy
abundant in productive potential but short on purchasing power.

4.2 Three propagation regimes

CCT predicts three qualitative regimes for the Al transition, depending on how quickly income flows
adjust relative to capital accumulation.



(i) Decoupling regime. If wages W, stagnate and UBI issuance T; remains negligible, demand D;
lags far behind capacity. Labor demand L¢ contracts and the wage-demand loop weakens. Profits
accumulate as idle capital, producing low utilization, deflationary pressure, and speculative capital
markets. Growth becomes self-limiting.

(ii) Partial synchronization regime. If some portion of AI productivity gains reaches house-
holds—through partial wage diffusion, dividends, or modest transfers—then D; rises slowly. Labor
demand stabilizes but does not recover fully. The economy operates below capacity yet avoids collapse.
This resembles the historical pattern of post-1980 automation: sustained innovation coexisting with
wage stagnation and asset inflation.

(iii) Full synchronization regime. If broad income mechanisms (e.g., UBI, citizen dividends, or
tokenized participation rights) ensure that W; + T keeps pace with a(K;) L, then the imbalance ¢;
remains bounded. Productivity gains translate into higher consumption, output, and welfare. AI then
amplifies human prosperity rather than displacing it.

4.3 The investment side: self-reinforcing capital expansion

Equation (6),
Kiy1=(1-90)K; + I,

highlights that Al-era capital deepening is not constrained to retained earnings. When profits rise and
external finance is abundant, investment I; can expand rapidly (including through credit), raising K1
and accelerating growth in technological capital. In CCT terms, this is precisely the channel through
which technological capital can accelerate faster than the wage base that sustains mass demand.

A universal income T; supports demand directly through (9), increasing D; and therefore labor
demand L¢ in (1). In other words, universal transfers are designed to translate into broad purchasing
power.

By contrast, in the AI context, general liquidity ezpansions (or policy support delivered primarily
through financial intermediaries) do not automatically translate into mass purchasing power: they can
be intermediated into capital formation or asset prices rather than into high-propensity-to-consume
household spending. When that occurs, K; rises faster than W; (and effective mass demand), increasing
a(K;) and deepening labor substitution.

CCT’s warning is therefore not that liquidity is harmful, but that its distributional transmission
1s decisive. Policies that expand financing capacity without sustaining broad household income can
temporarily elevate profits and investment while worsening the capital-consumption imbalance. By
contrast, when productivity gains are transmitted into wages or universal household income, demand
begins to catch up with capacity and Al-driven capital deepening becomes macroeconomically stabi-
lizing rather than destabilizing.

4.4 Policy interpretation

CCT treats universal income not as redistribution but as synchronization. In the Al era, the stabilizing
condition derived earlier,

Wit + Ty = Wy + Ty + £(a(Ky1) — a(Ky)) L,

defines the income-growth requirement for macro equilibrium. When this condition holds, the wage—demand
loop keeps pace with technological capital and the economy remains dynamically balanced.
Possible institutional forms include:

e Universal Basic Income (UBI): regular issuance to all adults, calibrated to the rate of pro-
ductivity growth.

e Citizen dividends or sovereign wealth distributions: linking payouts to the aggregate
profits or resource rents generated by Al and automation sectors.
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e Broad capital participation: tokenized or cooperative ownership models enabling households
to capture part of K;’s returns directly.

Each mechanism extends income to worker—consumers and restores coupling between productive ca-
pacity and demand.

4.5 Dynamic outlook

Under unchecked AI expansion, a(K;) may rise faster than any feasible growth in W;. If policy fails
to maintain synchronization, CCT predicts:

1. persistent under-employment and wage stagnation,

2. falling relative prices of capital goods,

3. excess savings and asset inflation, and

4. eventual stagnation of aggregate investment due to exhausted demand.

Conversely, with income synchronization, Al becomes a positive-sum amplifier: the same technology
that displaces labor in production enlarges leisure and consumption possibilities through redistributed
purchasing power.

4.6 Summary

Artificial Intelligence magnifies the structural forces described by Capital-Consumption Theory. It
accelerates capital deepening and labor substitution, tests the resilience of the wage-demand loop,
and exposes the limits of profit-driven reinvestment in sustaining aggregate demand. The transition
to an Al-intensive economy thus represents not merely a technological challenge but a macroeconomic
design problem. The central question is no longer how to stimulate innovation, but how to distribute
its dividends so that capital and consumption continue to grow together.

5 Historical Cycles as Emergent Patterns

5.1 Cycles as outcomes, not causes

Within Capital-Consumption Theory (CCT), long-run macroeconomic “cycles” arise endogenously
from the interaction between wages, demand, and technological capital. They are not exogenous shocks
or policy accidents but the visible consequence of how income distribution and capital accumulation
periodically diverge and reconverge. When wage growth keeps pace with productivity, demand and
capacity remain synchronized and expansion persists. When productivity growth outpaces wages, the
resulting capital-consumption imbalance slowly accumulates until under-utilization, debt, and financial
fragility force adjustment. Each historical “boom” and “stagnation” phase can therefore be read as
one leg of a larger feedback oscillation.

5.2 Phase I (1940-1980): the synchronized growth era

From the 1940s through the late 1970s, most advanced economies operated in what CCT identifies

as a high-synchrony regime. Real wages rose roughly in step with labor productivity, aided by strong

unions, progressive taxation, and public investment that broadened purchasing power. In the model’s

terms, W; and a(K;) advanced together so that ¢; =~ 0. High demand maintained full employment,

encouraging continuous reinvestment and innovation—a self-reinforcing loop of prosperity.
Mathematically, if we linearize the wage rule (7) around equilibrium,

D, -
AW, =~ —— — L
T (G(Kt) ) ’
then with D, growing in line with a(K;) L, AW; ~ 0 and the system remains balanced. Empirically,
output gaps were small, capacity utilization high, and profit and wage shares relatively stable. The

virtuous wage—-demand loop described by CCT was effectively maintained through institutional design
rather than automatic market clearing.
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5.3 Phase IT (1980-2020): divergence and stagnation

After 1980, wage institutions weakened, global labor competition intensified, and returns to capital
rose faster than to labor. Investment in automation and offshoring expanded K, raising a(K3;) while
W, stagnated. The imbalance
W+ T, +Cc
pr=1-—=—
a(Kt) L

therefore increased over time. To sustain demand, economies substituted credit expansion for wage
growth: households borrowed, governments ran deficits, and financial leverage substituted for income.
In CCT language, the wage-demand loop weakened, and the system entered a low-synchrony regime.
Apparent stability masked declining utilization and a buildup of speculative capital.

Historically, this phase manifested as rising inequality, asset inflation, and slowing productivity
growth despite rapid technological progress. The mechanism is straightforward: as W; flattened, effec-
tive demand D; rose only through debt and asset wealth effects, both of which have lower multipliers
than direct wage income. Capital accumulation continued, but with diminishing macro returns.

5.4 Phase III (2020—present): toward structural transformation

The acceleration of digitalization and Al since 2020 represents a qualitative shift in K;: technological
capital now replicates cognitive labor as well as physical tasks. Without structural adaptation, CCT
predicts the continuation of the low-synchrony regime—high productive potential, weak wage growth,
and chronic under-utilization. However, new institutional experiments, including discussions of uni-
versal basic income, citizen dividends, and data or AI royalties, suggest a possible transition toward
policy-induced synchronization. In the model, this corresponds to rising 7} sufficient to offset the effect
of rapid increases in a(K3).

5.5 Why the cycles recur

The recurrence of growth and stagnation phases can be represented schematically as an endogenous
oscillation in (W;, K;) space. Define a simplified adjustment system:

Wi+ T +Cc L)
a(Ky) 7

Kt+1 - (1 - 5)Kt + Tt.

Wt+1=Wt+7(

When T is low and a(K;) rises, L{ falls, wages stagnate, and ¢; increases. Eventually, political or
social feedback—reform, redistribution, or crisis—raises 7} or restores wage growth, reducing ¢; and
restarting expansion. The oscillation frequency depends on institutional responsiveness (through ~)
and the speed of capital accumulation (through ¢ and the implicit productivity elasticity a'(K3)).
Thus, cycles emerge not from exogenous shocks but from delayed feedback within the wage—demand
mechanism.

5.6 Empirical alignment
Empirical patterns since World War II correspond closely to this structure:

e High synchrony (1940-1980): wage growth =& productivity growth; low inequality; high
utilization.

e Low synchrony (1980—2020): productivity > wage growth; rising inequality; declining labor
share; asset booms.

e Transitional era (2020-): accelerating a(K;) via Al; uncertain income mechanisms; policy
debates over UBI and capital participation.

Quantitatively, U.S. data show the labor share falling from roughly 65% to 57% over this interval,
while total factor productivity continued to rise. These observations are consistent with a rising ¢;—
excess capacity relative to effective demand—and validate CCT’s central empirical claim: imbalance,
not technological exhaustion, limits growth.
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5.7 Interpretive synthesis

Under CCT, history appears not as a sequence of exogenous “supply shocks” but as the unfolding
of a single structural feedback system whose parameters shift with institutions. The mid-century
boom reflected strong coupling between wages and productivity; the late-century stagnation, their
decoupling; and the emerging Al era, the critical test of whether coupling can be restored through
new policy instruments. Thus, what economists label “cycles” are the macroeconomic signatures of
changing synchronization between capital and consumption.

5.8 Summary

CCT interprets the long arc of industrial and post-industrial development as an endogenous rhythm
governed by the balance between productive and consumptive capacities. When income distribution
ensures that the purchasing power of worker—consumers grows with the productivity of technological
capital, prosperity is self-reinforcing. When the linkage breaks, imbalance accumulates until social or
policy adjustment restores it. The 1940-1980 expansion, the 1980-2020 stagnation, and the coming
Al transformation are three manifestations of this same structural loop.

6 Policy and Institutional Design

6.1 From redistribution to synchronization

Capital-Consumption Theory (CCT) reframes macroeconomic policy around synchronization rather
than redistribution. Traditional fiscal debates ask how much income should be transferred from capital
to labor; CCT asks how to maintain the dynamic alignment of purchasing power with productive
capacity. The objective is not equality for its own sake, but macroeconomic stability and sustained
prosperity.

Formally, the equilibrium condition derived earlier,
Wipi+Tip1 > Wi+ T, + N(G(Kt+1) - G(Kt)) L,

expresses the synchronization requirement: broad income must rise at least as fast as labor-only
productivity. When this holds, the wage-demand loop remains closed and aggregate utilization does
not decline even as technological capital expands. Policy thus becomes the design of mechanisms
ensuring that this inequality continues to hold over time.

6.2 Design principles for a synchronized macroeconomy

1. Universal and automatic income channels. Because wage adjustments lag technological
change, income synchronization requires an automatic component independent of employment status.
Universal Basic Income (UBI), citizen dividends, or digital issuance tied to productivity growth can
fulfill this function. Their purpose in CCT is macro-stabilizing: to preserve demand when automation
displaces labor, not to substitute for work permanently.

2. Broad capital participation. An alternative or complement is to broaden ownership of K;
itself. Employee ownership plans, cooperative platforms, and tokenized participation schemes allow
households to receive a share of capital income directly. In CCT terms, this raises W; + T; through
capital dividends rather than transfers, restoring the feedback loop without continuous issuance.

3. Dynamic adjustment rules. Income mechanisms can be indexed to measured productivity
growth, e.g.,
Tt+1 = Tt —|— ’I’]AG/(Kt),

where 7 calibrates the pass-through from productivity to household income. Such a rule operationalizes
synchronization automatically, maintaining equilibrium without discretionary fiscal intervention.
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4. Institutional buffering of inequality. Tax, credit, and wage-bargaining institutions remain
relevant insofar as they influence v (the responsiveness of wages to demand) and C¢ (the finite con-
sumption of capitalists). Progressive taxation and social insurance can moderate extreme imbalances,
slowing the divergence between K; and W, while longer-term mechanisms take effect.

6.3 Macro-stabilizing role of universal income issuance

Treating UBI as new issuance (entering demand via (9)) separates its stabilizing function from fiscal
redistribution. Issuance adds purchasing power directly to D; and raises K1, thereby influencing
both short-run demand and long-run productive capacity. If the issuance rate tracks productivity
growth, the economy approaches a steady state with constant utilization:

¢y — ¢" =~ 0.

In this sense, universal issuance acts analogously to an automatic stabilizer in traditional Keynesian
models but extends its reach to structural, not merely cyclical, stability.

6.4 Coordination with monetary and financial systems

CCT implies that financial and monetary architectures should support—mot constrain—the flow of
income necessary for synchronization. When capital accumulation outruns consumption, interest rates
naturally fall toward zero; yet without accompanying income expansion, cheap credit merely inflates
assets. Monetary policy should therefore target effective demand balance rather than nominal price
stability. Digital currency systems could, in principle, distribute new issuance directly to households
in proportion to productivity metrics, achieving synchronization without fiscal mediation.

6.5 Institutional feasibility and empirical calibration
From a policy-design perspective, CCT provides measurable quantities for calibration:
e a(K;) — labor-only productivity, observable via output per employed worker.
o W, + Ty — aggregate household income.
e ¢, — capital-consumption imbalance, estimable from utilization rates or capacity-output ratios.

Maintaining q.ﬁt < 0 can serve as an operational macro target, analogous to inflation or unemployment
objectives. Policy instruments (UBI level, profit sharing, wage policies) can be tuned to meet this
criterion.

6.6 Toward a post-scarcity macro framework

As Al and automation push productive capacity toward abundance, scarcity constraints give way to
distributional and coordination constraints. CCT therefore anticipates a shift in macroeconomic gov-
ernance from managing scarcity to managing synchronization. In this regime, efficiency problems are
trivial compared with feedback problems: the challenge is to ensure that every increment of techno-
logical capacity is matched by an increment of aggregate demand. If this coupling holds, productivity
growth becomes purely beneficial; if it fails, abundance becomes destabilizing.

6.7 Summary and conclusion

Capital-Consumption Theory reframes growth policy for the twenty-first century. It unites histori-
cal experience, empirical evidence, and structural modeling around a single principle: the health of
an economy depends on the alignment of capital and consumption. When wages and broad income
mechanisms keep pace with technological capital, demand and capacity co-evolve and prosperity is
self-reinforcing. When they diverge, imbalance accumulates until adjustment is forced. In the age
of artificial intelligence, this alignment cannot be left to markets alone. Institutions must evolve
to preserve synchronization deliberately—through universal income, broad capital participation, and
adaptive feedback rules that maintain the equilibrium between what societies can produce and what
their people can afford to enjoy.
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7 Conclusion

Capital-Consumption Theory (CCT) provides a structural account of how productivity growth, in-
come distribution, and aggregate demand co-determine macroeconomic outcomes. By modeling the
economy as a feedback system between worker-consumers and capitalists, CCT explains why produc-
tivity growth is not self-validating: without corresponding growth in wages or broad income, rising
capacity generates stagnation rather than prosperity. The theory’s central loop—wages — demand —
employment — wages—captures the demand foundation of economic stability. Technological capital
deepening strengthens this loop only when its gains are transmitted through income flows that sustain
consumption.

Historically, this feedback has alternated between synchronized and desynchronized phases. The
mid-century era of shared growth (1940-1980) maintained alignment between wages and productivity;
the subsequent decades of divergence (1980-2020) produced rising inequality and under-utilization
despite continued innovation. These episodes illustrate that cycles are not exogenous shocks but emer-
gent patterns of imbalance within the wage—demand system. The current wave of artificial intelligence
intensifies these dynamics by accelerating capital accumulation and labor substitution.

CCT reinterprets universal income mechanisms not as redistributive welfare but as macroeconomic
infrastructure that sustains synchronization between capital and consumption. When income growth
matches labor-only productivity growth,

Wipr +Tipr > W+ T, + H(G(Kt-H) - G(Kt)) L,

the economy remains balanced: productivity translates into welfare, and abundance remains stable.
When this condition fails, imbalance accumulates until policy or crisis restores it.

In this view, the macroeconomic challenge of the twenty-first century is not how to accelerate innova-
tion but how to distribute its dividends fast enough to maintain equilibrium. Universal income, citizen
dividends, and broad capital participation are the institutional means by which a high-productivity
economy can remain socially and macroeconomically coherent. CCT thus offers a unifying framework
linking growth theory, inequality dynamics, and UBI research around a single principle: prosperity
requires that capital and consumption grow together.
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