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ABSTRACT

This paper incorporates land and rents into demand-led growth theory, examining how a tripartite
class structure — workers, capitalists, and landlords — shapes income distribution and accumulation.
Within a one-sector economy with normal-cost pricing, we derive income shares under two contractual
forms of absolute rents, fixed costs and tithes, and show that their distributional consequences differ
qualitatively. For the neo-Kaleckian closure, the introduction of landlords dissolves the binary wage-
led versus profit-led regime taxonomy: rent-led growth effects emerge as a genuine possibility;
multiple distributional effects can coexist; and the economy may be purely rent-led when landlords are
sufficiently less thrifty than capitalists and capacity utilization is sufficiently below its normal level.
For the Sraffian supermultiplier, the presence of rents requires new conditions on local stability, which
are satisfied when landlords have a low propensity to save, or when rents as fixed costs compose a small
share of income. At the fully adjusted position, distributional changes are confined to level effects, the
wage-led effect is unconditional, and profit-led and tithe-led effects are mutually exclusive. Finally, we
derive minimal conditions under which land conservation is compatible with demand-led growth, and
argue that the simultaneous achievement of ecological limits, full employment, and balanced external
accounts cannot be expected to arise from the normal functioning of the economy under either closure.

“Land is of the greatest importance as a factor of production,
and the development of a technical surplus of food is the first
requisite to accumulation.”

— Joan Robinson (1969, p. 283)

1. Introduction

Modern economic growth has, to a large extent, circum-
vented land constraints that once preoccupied the classical
economists. Yet the imperatives of conservation reintro-
duce the issue in a renewed form. Meeting the commit-
ments of the Kyoto Protocol (UNFCCC, 1998) and the
Kunming-Montreal Global Biodiversity Framework targets
(CBD/COP/UN, 2022) for climate change and nature preser-
vation may require a drastic curtailment or complete halt
of land-use change, alongside a transformation of prevailing
production techniques.

Absent conservation policies, continued land use and
land-use change will contribute to ecological degradation,
including biodiversity loss, climate change, declining soil
fertility, and accelerating desertification (IPCC, 2022). In
either case, the total stock of productive land is set to decline.

Despite its significance, land has received limited at-
tention within ecological macroeconomics; and even when
natural resources are incorporated into growth models, the
owners of these resources and their relationship to demand-
led growth and income distribution remain unexplored.

Land is of particular relevance for developing countries,
where land-related products account for a significant share of
total value added and constitute, in many cases, a source of
exports that alleviates balance-of-payments constraints, en-
compassing both agricultural commodities and other natural
resources. Moreover, estimates of the distributional impacts
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of climate shocks suggest that regions in the Global South
are disproportionately exposed to both climate damages
and the costs of ecological transition policies (see Bastien-
Olvera et al., 2024). For developed countries, an additional
motivation lies in the widespread post-war trend of land
price appreciation (Knoll et al., 2017; Jorda et al., 2019),
which contributes greatly to wealth inequality (Piketty and
Zucman, 2014), and to residential investment, since invest-
ment decisions in real estate are partly driven by expecta-
tions of land appreciation (Petrini and Teixeira, 2021, 2023;
Teixeira and Petrini, 2023).

Against this background, this paper incorporates land
and rents into demand-led growth models. The analysis
is conducted within a one-sector model with normal-cost
pricing, in which firms set prices as a mark-up over normal
unit costs. We distinguish two contractual rent arrangements:
rents as a fixed cost per unit of land area, and rents as a
tithe on sales. In both cases, the form of rent considered is
absolute rent, those that landlords may extract even on land
of the poorest quality, by virtue of their class ownership of a
single homogeneous land type.

Our contributions are organized around two alternative
closures for the investment function. For the neo-Kaleckian
closure, the presence of a third class dissolves the notion of
a unique demand or growth regime. No longer can we speak
of a single relationship between income distribution and
demand: shifts in income in favor of rentiers may contribute
to growth and demand, as well as shifts in favor of workers
and capitalists. The same propensities to save and sensi-
tivity of investment to profits that in conventional models
determine whether the economy is wage-led or profit-led
now govern a richer set of possibilities, including rent-led
effects, some of which can co-exist. We therefore speak of
utilization and growth effects rather than regimes. In the
Sraffian supermultiplier closure, by contrast, distributional
changes affect only the level of fully adjusted output, leaving
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the long-run growth rate unaltered. The presence of fixed
costs related to land requires new conditions of local stabil-
ity, that are satisfied once landlords have sufficiently lower
propensities to save or rents per acre amount to a small share
of total income. The presence of fixed costs is alluded to
in Freitas and Serrano (2015, fn. 4), but is not considered
in their stability proof. Once present, it implies that income
shares depart from their normal values during adjustment, a
situation formally reproduced here.

These two closures are chosen for their prevalence in
ecological macro-modelling (Dafermos et al., 2018; Carnevali
et al., 2021; D’Alessandro et al., 2020; Dafermos and Niko-
laidi, 2022; Carnevali et al., 2024; Dafermos et al., 2024;
Yilmaz et al., 2025) and are highlighted here to under-
score the sensitivity of growth pathways to the choice of
investment closure. However, the closures differ sharply in
what rents can affect: in the neo-Kaleckian model, rent-
led growth emerges as a genuine possibility; in the Sraffian
supermultiplier, distributional changes are confined to level
effects. This contrast suggests that the debate over closures
has distributional stakes that have not previously been
appreciated.

Directly related contributions include those of Kalecki
(1955); Robinson (1969); Kaldor (1984); Young (2018);
Skott (2021); Marmissolle (2024); Porcile and Lima (2024),
which have incorporated aspects related to land and asso-
ciated rents into the macroeconomics of effective demand.
Other contributions of interest can be found in Pasinetti
(1960); Clegg and Foley (2018); Salvadori (2021). However,
they differ from the present study in that, in these models, de-
mand adjusts to supply, whereas here the closure is reversed.
We also draw on Sraffa (1960); Harvey (1974); Barnes
(1988); Piccioni and Ravagnani (2002); Fratini (2008); Rav-
agnani (2008); Fratini (2016, 2018) in our treatment of land
and rents.

The paper proceeds as follows. The second section de-
velops the rationale for incorporating land and rents into pro-
duction and normal-cost pricing. The third section presents
a short-run output model, and derives wages, rents and
profit shares. The fourth section analyses the consequences
of introducing land into two alternative closures for the
investment function: the neo-Kaleckian and the Sraffian
supermultiplier. The fifth section examines constraints in the
supply of land, the conditions under which it may be avoided,
and its consequences for demand-led macroeconomics. The
sixth and final section concludes and discusses implications
for future research and policy.

2. Land, Rents, Pricing and Price Theory

Sunrays provide Earth with a constant flow of low-
entropy energy'. Structures such as living organisms con-
tinuously transform low-entropy sources into high-entropy
waste to do work?. With the rise of sedentary cultures,

1On the relevance of entropy in economic theory, see Georgescu-
Roegen (1981); Kaberger and Mansson (2001)

2«The economic process is sustained only if it includes a continuous
tapping of the environment for low entropy. (...) There are two distinct

human economic activity became organized to expand the
transformation of low-entropy sources into high-entropy
output for useful purposes, far beyond what natural ecosys-
tems were originally able to offer. The first candidates for
this endeavor were organic matter: plants, fungi, and bacteria
that are controlled in defined soil regions to produce crops.

When combined with human labour, land made possible
the expansion and reproduction of surplus, giving rise to
material wealth: “[a]s William Petty says, labour is its father,
(...) the earth its mother” (Marx, 1981, p. 134). Through
enclosure, the process of expulsion of workers from the
soil led to the emergence of land and rent in their modern
economic form (see Marx, 1981, ch. 24 and Marx 1992, ch.
47). The possessor of any piece of land acquires the right
to collect rent whenever it is employed in production®. This
gives rise to the tripartite class configuration central to clas-
sical political economy: capitalists, workers, and landlords.*
Capitalists advance costs for production, workers are hired
and exploited through their labour, and landlords siphon
surplus through their ownership of nature”.

The landlord is distinguished from the capitalist by the
relationship each has to the productive process. Capital,
understood as the mass of means of production that are

types of activities by which this tapping is mainly done. In mining, man
simply helps himself, as it were, to low entropy from the stocks existing in
the earth’s crust. In husbandry, he mainly catches the low entropy which
reaches us as a flow of solar energy. In this activity, land plays a role
completely analogous to that of the fisherman’s net. If the globe were bigger,
we could catch a greater amount of solar energy. But given the size of our
planet, the maximum amount of this energy that can be caught annually is
rigidly determined. This is the real reason why we feel that land is scarce in
a different way than other factors. To be sure, the total amount of coal-in-
the-ground, for example, is also limited. The important difference is that it
lies in our power to decide how much of it we may consume in any given
year.” (Georgescu-Roegen, 1969, p. 89).

3Fausto (1987) suggests that this social relationship represents the
remnants of previous modes of production, transfigured into a counter-
relation of production. We note, however, that the modern form of rent
should not be seen as a ghastly presence of the past. Instead, it is a social
relation that emerged with modern capitalism, and, with all other spheres
of capitalistic relations, it is influenced by the social past wherever it is
spatially active. A similar view can be found in Joan Robinson (1969,
p- 283): “The whole structure of a society is affected by the rules of
the game in respect to land tenure and inheritance. Industrial societies
have carried on the rules appropriate to agriculture. (...) The habits and
traditions of landowners, whether aristocrats, peasants or frontiersmen,
have impregnated industrial societies and coloured their development.” .
In fact, one expects land ownership in Europe to be partly explained by its
feudal past, whereas, in Brazil, the distribution of wealth, the shaping of
contract forms, history, forms of labour and social techniques, is connected
to its colonial past, including the struggle between indigenous and non-
indigenous use of nature.

4<“Wage-labour and landed property, like capital, are historically spe-
cific social forms ; one of labour, and the other of the monopolized earth,
both in fact being forms corresponding to capital and belonging to the same
economic formation of society.” (Marx, 1992, p. 954).

S“Landed property has nothing to do with the actual production pro-
cess. Its role is limited to transferring a part of the surplus-value produced
from capital’s pocket into its own. Yet the landowner does play his role in
the capitalist production process, not only by the pressure that he exerts on
capital and not simply by the fact that large landed property is a premise
and condition of capitalist production, but particularly by the way that he
appears as the personification of one of the most essential conditions of
production.” (Marx, 1992, p. 960).
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reproduced, advanced, and owned by capitalists, is inher-
ently reproducible, and its owners compete continuously
in markets. Landlords, by contrast, receive their share of
surplus solely by virtue of owning nature, without bearing
the risks and uncertainties of production.

Land in economic theory: Within classical political
economy, land refers not only to areas dedicated to housing
or agriculture, but is often treated as synonymous with nature
in general. The classical view on nature is multifaceted: in
some cases, it anticipates modern ecological perspectives; in
others, nature is seen as a divine gift to be fully subjugated
(see Schincariol 2024). Ricardo (2004)[1821], for instance,
argues that rent derives from the indestructible powers of
the soil, treating nature as a gift placed at humanity’s dis-
posal. von Thiinen (1966)[1842] developed a manure-based
theory of fertility, subject to depletion through human use
but restorable by combining crop production with livestock.
Marx, by contrast, advanced a deeper understanding of the
relationship between nature and humanity as part of his cri-
tique of classical political economy (Saito, 2017). For Marx,
drawing on Liebig’s contributions to soil fertility theory,
the expansion of capital entailed the continued extractive
use of natural resources, the deepening of the illusory di-
vide between nature and human agency, and the destruction
of soil fertility through predatory techniques that extract
more minerals than are replenished through natural bio-
availability (Marx, 1992, p. 879 and p. 949).

After Sraffa (1960), land is formally regarded as a non-
producible commodity whose scarcity, once the land is
alienated, gives rise to rent for its possessor. This occurs
either through extensive differential rent, which arises from
the difference between the most and least profitable plots,
or through intensive rent, which emerges when two methods
of production coexist on the same type of land. Important
extensions to the modern surplus approach can be found in
Kurz and Salvadori (1995, ch. 15), Bidard (2004, ch. 17) and,
in great detail, in Curzio and Pellizzari (1999).

Regarding the indestructibility of land, the Sraffian liter-
ature either explicitly confirms this assumption or remains
silent on the matter. Analytically, land has been distin-
guished from exhaustible and renewable resources, and how
to incorporate the latter has been the subject of a long debate;
useful summaries can be found in Ravagnani (2008) and
Verger (2021). In this paper, we adopt the position that such
a separation is difficult to sustain: fertility can be depleted
through mineral exhaustion or through the destruction of
soil biodiversity (Ronchi et al., 2019). Moreover, economic
agents are generally unable to anticipate when fertility will
be lost, given the complexity of the issue and its deep
entanglement with ecosystems and the services they provide
(Aglietta and Espagne, 2016; Dasgupta, 2024). Accordingly,
we follow the classical tradition and use the term land
to denote natural resources in general, treating this as a
deliberate analytic choice rather than a merely conventional
one.

We consider here only one form of rent: absolute rents.
These refer to the possibility that landlords extract rent

even from land of the poorest quality, owing to their class
bargaining power — analogous to the manner in which
workers may secure a floor for real wages. The magnitude of
absolute rent is socially determined by factors such as land-
lords’ bargaining power, the total amount of land available,
and the prevailing institutional arrangements (Piccioni and
Ravagnani 2002).

Concerning forms of rent payment, we consider two
contractual arrangements for absolute rents. The first is a
recurrent payment for the right to use a specific area, com-
mon in modern agricultural and housing contracts, which
can be treated as a fixed production cost. The second is
a tithe, prevalent in pre-capitalist and early capitalist soci-
eties, whereby a share of output or sales is transferred to
the landlord. This contract now survives primarily in the
extraction of fossil fuels and minerals, where it is referred
to as a royalty.

Rents in mark-up pricing: We incorporate these two
forms of payment into the pricing rule followed by firms,
where a mark-up is set over normal unit costs. While many
variants of pricing rules have been proposed as empirically
relevant (see Lavoie 2022, ch. 3 and Lee 1999), we adopt
normal-cost pricing for its analytical tractability and the ease
it affords in comparing the neo-Kaleckian and Sraffian su-
permultiplier closures®. The Sraffian supermultiplier treats
the economy at normal prices, whereas this need not hold in
the neo-Kaleckian model. Normal-cost pricing thus allows
us to place both models on a more equal footing, so that our
focus can be directed at their respective closures and how
aggregate capacity adjusts to demand.

One of the advantages of normal-cost pricing as argued
by Lavoie (2013) is that it can be read as a solution to the so-
called gravitation problem’: by anchoring (market) prices to
normal-costs, deviations from the normal position manifest
exclusively through variations in quantities and capacity uti-
lization, rather than through price adjustments. It is widely
regarded as a realistic description of price-setting behavior
in manufacturing and fix-price markets more generally. One
may ask, however, whether our results would survive under
alternative pricing rules that allow prices themselves to serve
as a locus of adjustment, as is arguably more appropri-
ate for agriculture and flex-price markets, in which market
prices tend to fluctuate substantially (see Petri, 2021, ch.
12.2). We argue that normal-cost pricing can nonetheless
be defended, and offer several reasons. First, formal results
from the gravitation literature show that capital adjustment

5The adoption of normal-cost pricing is, in addition, essential in
allowing the ordering of techniques and, hence, to rank the profitability of
different land types. To see this, suppose two techniques, each associated
with a unit cost curve that is a function of capacity utilization. If this
relationship is non-linear, it may be that for some ranges of utilization
technique I is superior to technique II, but that at some point the ordering
reverses, and may reverse again. Normal capacity thus allows techniques
to be ordered while avoiding a form of re-switching arising from cost
differences at varying intensities of use. If one wishes to retain simple
mark-up pricing or to dispense with the notion of normal capacity, the
results established here can only be sustained if, at every level of capacity
utilization, one technique is unambiguously less costly than another.

TFor an overview of the topic, see Caminati (1990).
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towards more profitable sectors is sufficient to guarantee the
convergence of market prices to normal prices, regardless
of whether adjustment occurs through prices, quantities, or
a combination of both (Bellino and Serrano, 2018), so that
the normal position remains a meaningful attractor even
under flex-price dynamics. Second, a producer in a flex-
price market needs, in the long run, to be able to cover its
costs of production, regardless of the nature of its market,
hence the effects of demand on its prices are less relevant
than the evolution of the average conditions of production
and its associated costs (Serrano, 2013). Third, our model
represents an abstraction of a vertically integrated system
in which land is used in production and rent costs cascade
through the supply chain, complementing the notion of the
inverted pyramid developed in Kemp-Benedict (2014), in
which the production costs of agriculture and raw materials
cascade into the whole economy. Fourth, the development
of agro-industry has substantially reduced dependence on
natural cycles (Boyd et al., 2001), increasing supply flexi-
bility and bringing agricultural dynamics closer to those of
fix-price manufacturing.

Even setting these arguments aside, the role of rents in
our model does not depend critically on the flex-price nature
of the markets in question. Industrial plants always occupy
a portion of land, so that absolute rents enter as a cost of
production and, even if they represent a small share of total
costs, may play a significant role in income distribution and
aggregate demand. Furthermore, since not all workers own
their homes, a portion of their housing costs takes the form
of rent payments to landlords®.

Land in Demand-led Growth: Turning to the role
of land in growth, the key question is how accumulation
is determined and whether landlord income is explicitly
incorporated. If the pace of investment is determined by
the amount of savings out of profits, then rents present
themselves as an impediment to accumulation, as it appears
in Ricardo (2004)[1821] and other models inspired by that
intuition, such as Pasinetti (1960); Clegg and Foley (2018);
Salvadori (2021). If, instead, the pace of accumulation is
determined by effective demand, few models consider the
role of landlords explicitly. Kaldor’s (1970,1984) discus-
sion of growth with agriculture and manufacturing does
not include rents and, in general, alludes to an agricultural
property structure of peasant farmers. Skott (2021); Porcile
and Lima (2024) do mention the role of rentiers, but in
their approach, rentiers gain income by selling a stock of
an exhaustible resource, extracted at zero cost, whose price
is determined exogenously in international markets and, in
the case of Porcile and Lima (2024), all rental incomes are
saved. Marmissolle (2024) incorporates the role of landlords
and lands into a two-sector model, by positing that the
mark-up rate in agriculture exceeds that in manufacturing,
owing to the costs of rental payments. However, the incomes

8In our model, this case is analogous to the presence of rents per acre
with land as variable cost. But, redistribution from workers to landlords
does not operate through higher prices, but from a direct transfer of income
from workers to landlords through the payments of housing rents

derived from rents play no analytic role and are ultimately
left undetermined.

Joan Robinson (1969) assigns landlords a substantive
role and explicitly incorporates rent into effective demand,
treating landlords as less thrifty than capitalists, but thriftier
than workers. As expected, a shift from profits to rents
increases overall propensity to consume, and hence effective
demand and output in the short-run, whereas in the long-
run the Cambridge closure prevails and the movement of
income distribution depends ultimately on the pathway of
technological progress. The role of rents and landlords is
relevant when the economy finds itself with full employment
of land, which is considered to be the common case. So, for a
given level of the investment rate, if technological progress is
land-augmenting, and does so while keeping the profit share
stable, then rent-shares increase at the cost of workers. In
this particular scenario, “[e]xpenditure out of rent is, so to
speak, a burden upon the workers without the consolation
that what they forgo is adding, through accumulation, to the
future wealth of the economy” (Robinson, 1969, p. 326). It
follows that increases in the rent share drag on accumulation
and deepen downturns. If, however, the rent share is able to
reduce profits, then the ratio of consumption to investment
rises, but the effects on growth can still be negative, as “arise
in outside saving [rentier income] (...) brings about a gradual
increase in the ratio of debt to assets for the entrepreneurs
taken as a whole, and so may impede investment by making
finance harder to come by ” (Robinson, 1969, p. 327). Our
analysis will show, however, that once a different closure for
the investment function is adopted, an increase in the rent
share, even at the expense of workers, can indeed contribute
to the future wealth of the economy.

In a short passage, Kalecki (1955, p. 7), while dis-
cussing some of the difficulties of growth in developing
countries, mentions that increases in agricultural prices may
benefit landlords and increase the consumption of luxuries.
Kalecki’s model sits ambiguously between a demand-led
closure and the Cambridge closure’, since the economy
would quickly reach full capacity in agriculture, assuming
that the sector would present a very low elasticity of supply
and a slow rate of technical progress. In a similar fashion,
Razmi (2016) constructs a two-sector model inspired by this
line of reasoning, considering that agricultural commodities
are produced through the means of land and labour and
a manufacturing sector that employs capital and labour
to produce commodities. However, when considering the
total amount of consumption, the income of landlords is
aggregated with that of capitalists, and it supposes that both
classes have the same propensities to spend. We assume
here that such supply constraints are eventually overcome in
the long run, and that for developing countries the binding
constraint on growth is due to a lack of effective demand'".

9As argued in Serrano and Freitas (2017, p.82) and in Blecker and
Setterfield (2019, p.55), the Cambridge closure cannot be read as part of
demand-led growth theory.

10For a critical discussion of the role of internal barriers to accumula-
tion due to a lack of capital in traditional sectors see Serrano (2001).
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In summary, the existing demand-led growth literature
does not provide a general characterization of how income
distribution affects aggregate demand once a third class of
rentiers is introduced, nor how this relationship depends
on the form of rent payments and on the closure of the
investment function.

Regarding growth and the employment of land, implic-
itly, the literature assumes that land is always plentiful, simi-
larly to labour, and, in most cases, it is not fully employed. In
addition, the process of appropriation of nature is implicitly
taken as costless and without conflict. Works that discuss
the process of land appropriation within the macroeco-
nomics of effective demand can be found in Bhaduri (2018);
Bhaduri and Banerjee (2025); Young (2018). On the interac-
tion between economic growth and the possibility for land-
saving or natural resource-saving technological progress,
Kaldor (1984) proposes that farmers decrease land-intensity
through a learning-by-doing process, such that the growth
rate of land productivity follows along with the growth rate
of agricultural products, the latter determined by the (exoge-
nous) growth rate of investment in the manufacturing sector.
Finally, Joan Robinson (1969) discusses the possibility of
land-saving technological progress as a consequence of cost-
minimizing behavior of firms for a given investment rate.

The analysis presented here explicitly includes rents as
a part of costs, the incomes of landlords, and their role in
effective demand. When these elements are properly incor-
porated, it becomes clearer that rent-led effects are a genuine
possibility within demand-led growth. A natural extension
would introduce land prices into autonomous residential
investment (Petrini and Teixeira, 2023; Teixeira and Petrini,
2023), since a substantial share of such investment is un-
dertaken in anticipation of land appreciation, whose price is
determined by discounting to present value the expected flow
of ground rents. Finally, the analysis provides a foundation
for discussing the ecological implications of accumulation
dynamics, dispensing with the implicit assumption of un-
limited natural resources that pervades the macroeconomics
of effective demand (Alvarenga and Young, 2024).

3. Short-run Output and Income Distribution

We will first discuss output in the short run, where the
stock of capital is given, and then allow for accumulation.

3.1. Short-run Output

To set up our production function, we consider a single
sector producing a homogeneous commodity. Production
requires a combination of labour, land and capital. In par-
ticular, capital is installed on a predetermined area of land.
Fences, dams, machines, and silos are thus used jointly with
the land they occupy ''. We assume that labour and land (for
now) are always plentiful.

11t is also possible that a fraction of land stores capital goods distributed
to workers as they work the land. This case is mentioned in more detail in
section 3.2.2.

Our production function follows a Leontief technology,
where capital (K), labour (L), and land (A) combine as

g = min (EK, v L, uyAA> , €))]
v

where v is the capital-to-output ratio at full capacity, u is the
utilization rate of full capacity output, and y; and y, are
labour and land productivity.

The production function describes an economy in which
each unit of capital K requires a certain acre of land A. At
full capacity utilization (u = 1), ¢¥¢ = K/v = y,A. Land
productivity, y,, and the capital-to-output ratio, v, can be
considered as given and are defined in relationship to full
capacity output. Productivity of labour y; is likewise fixed
for each unit of output up to full capacity.

Aggregate demand is determined by the nominal levels
of consumption, investment, and an autonomous component:

AD=C+1I+Z. 2)

We consider two types of absolute rent that may be levied on
production: (i) a fixed cost paid to the landlord for the usage
rights of land, where a given stock of capital produces output
assisted by labour; and (ii) a tithe, a fixed percentage of sales
akin to a royalty or sales tax. Thus, nominal income can be
written as:

Y=II+W+H=rpK+wL+ngA+nrY. (3)

Here II denotes total profits, W total wage income, and H
all rental income; r is the rate of profits, w is the nominal
wage rate, while 75 and # represent rents as a fixed cost and
as a tithe. In addition, we consider that w, ng, y are given,
determined by social and institutional relationships outside
of the economic system. It follows immediately that nominal
income shares satisfy:

l=r+w+p, )

denoting respectively the profit share, wage share and rent
share. For simplicity, we assume workers do not save. Con-
sumption is therefore:

C=c, I+ W +c,H=Y (c,mr+w+c,p). (®)]
The aggregate propensity to save is:
S =S, +S,p, (6)

where s = 1 — ¢, with ¢ representing the aggregate
propensity to consume, and savings are a residual:

S=Y-C-Z. @)
The equilibrium nominal output in the short run is thus:

1+7
Y = ; (8)
Sz +5,p
As usual, output increases with the other autonomous com-
ponents of demand (I + Z). Moreover, a reduction in the
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denominator strengthens the multiplier effect and therefore
raises equilibrium output. We will continue by temporarily
treating the income shares as given.

Since the denominator, denoted by M, depends on in-
come distribution through the saving propensities of the
different classes, variations in income shares affect output
through their impact on M. In particular, a redistribution
toward landlords raises output if their propensity to save is
sufficiently low, even if the redistribution comes partly at the
expense of workers.

Differentiating M with respect to the rent share gives:

oM on

— =5,—+s
dp  Top

o
Since output varies negatively with the denominator, a pos-
itive effect on output requires:

or

N P < =S ”a—p.
Thus, an increase in the rent share can raise output if it is
accompanied by a sufficiently large decrease in the profit
share, even if the wage share also falls'>. To make the

intuition clearer, note that 3—'; = _a_(: — 1, so the condition

above can be rewritten as:

This demonstrates that there is a lower bound on the response
of the wage share to an increase in the rent share below which
redistribution toward rentiers necessarily depresses output.
If ow/0p < —1, this implies s, < 0, which is impossible
given our assumptions.

Combining these results, we find that, for any pair
(s o s,) with s, s » > 0, there exists a redistributive shift
toward rentiers that increases output. Moreover, for the
subset of pairs satisfying s, < s,, there always exists
a redistributive shift that increases output while reducing
the wage share. In addition, there are pairs of (s, s,) for
which a redistributive shift in favor of rentiers can increase
output even when the redistribution comes at the expense
of both workers and capitalists, and the adjustment falls
disproportionately on workers, that is, when dw/dp <
dr/op < 0.

This proposition serves to motivate our further results,
so as to already give an indication of the role played by
landlords in effective demand. First, the pricing rule and
investment closure determine the signs and magnitudes of
the distributional shifts'?. Second, note that if the profit
share is not affected by variations in the rent share (dz /dp =

P

12From the income share constraint, we have ‘;—7; + ‘;—‘: = —1. Thus, for

example, if the first derivative is —0.1, the second must be —0.9. It is also
possible, however, for both the wage share and the rent share to increase, in
which case, for example, the first derivative could be —1.5 and the second
0.5.

13We could have a situation where increases in the rent share are
accompanied by increases in another income share, with the third one
adjusting for the changes in both income groups.

0), so that the accommodation falls exclusively onto workers,
then no positive effect on output would be observed'*. Third,
a redistribution toward landlords can raise demand even
at workers’ expense; and, a redistribution toward workers
at landlords’ expense can also raise demand. This breaks
with the conventional neo-Kaleckian taxonomy, in which
a single regime, wage-led or profit-led, characterizes the
economy, with all other classes bundled into one of the two
poles. Here, multiple distributional shifts can independently
generate positive demand effects, and they need not point
in the same direction. Fourth, even when a redistribution to-
ward landlords raises output, a redistribution toward workers
raises it by more, since workers do not save, implying the
largest possible increase in the aggregate multiplier.

Further complications arise if autonomous demand com-
ponents are themselves related to class income. In the neo-
Kaleckian closure developed here, investment responds to
income distribution through the profit rate. In the Sraffian
supermultiplier, we maintain the simplifying assumption
that non-capacity-creating autonomous demand is indepen-
dent of rents and land prices. This abstracts from chan-
nels through which land ownership may affect autonomous
spending more broadly: land price appreciation can relax
credit constraints, stimulate residential investment, and gen-
erate wealth effects that raise landlords’ autonomous con-
sumption. These channels could, in principle, be incorpo-
rated into the autonomous component of demand, but doing
so would depart from the standard formulation of the Sraffian
supermultiplier, which we have chosen for its simplicity. In
addition, other components of autonomous demand might
grow at faster rates, eventually outpacing expenditures mo-
tivated by land appreciation and relegating the latter to the
role of semi-autonomous expenditures that affect the cycle
but do not determine the long-run growth rate.

3.2. Normal Pricing and Income shares

Firms set prices as a mark-up over unit costs evaluated
at normal capacity utilization u,. We consider that normal
utilization sits below full capacity (4, < 1), representing a
profit-maximizing position'> while allowing for some spare
capacity©.

At normal capacity, output is ¢, and employment is L,;
labour productivity is therefore y; = g,/L,. Unit labour
costs are wl/q,, and using the productivity definition is
simplified to w/y; . A fixed rent 7 is paid per acre of land.
Since the land area in use is predetermined and does not
vary with capacity utilization, land productivity is defined
with reference to full-capacity output. Note that g, = u,q",
hence y, = ¢q,,/(u,A), so that the unit fixed rent cost A /g,

141f we allow workers to save, then the condition would be s » < S¢> SO
that a shift in rentiers’ income increases output if their marginal propensity
to save is lower than that of workers.

I5We could suppose, for example, that nominal wages increase after a
certain level of u due to increasing costs of hiring beyond normal working
hours.

16See Trezzini and Pignalosa (2024) for an account of different notions
of normal capacity. We here follow more closely the notion developed in
Ciccone (1986).
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is simplified to #/(u,y,)"’. Firms also pay a proportional
tithe on gross sales, so the price is set as a mark-up over

normal unit costs: p = (1 + wlw/y; + neg/w,y\)1 + pnr.
Isolating prices, we obtain:

= A+ mwlw/yp +np/w,ys)]

1 —nr
Prices thus increase with wages and rents, and decrease
with productivity. If landlords receive income exclusively
through tithes, then increases in land productivity do not

alter prices, since the tithe is levied as a share of sales rather
than a per-unit land cost.

©))

3.2.1. Normal Income Shares
By noting that

Y, =pq. Y =0q,/Ly  Yr=q,/(u,N),

and using the definition of income shares, the normal profit

share can be expressed as:

[w/yr +np/ )]
T, =1- p —Hr.

We can rearrange equation (9) as:

[w/yr +np/wyn)]  1-n;
p e

and substituting it into the expression for the normal profit
share yields:

1—
g, = # =) (10)

1+ u
Rents affect the normal profit share exclusively through
tithes, as fixed rents pass through entirely to prices. The

derivative with respect to tithes is:

67:,, M

onr l+u
This follows directly from normal-cost pricing, under which
changes in unit costs are fully passed through to prices,
leaving the profit share invariant to fixed rent.
Similarly, the normal wage share is:
w
w, = e (11)
p

Unlike the profit share, the wage share is affected by both
rent forms. Increases in rents reduce the wage share, with the
magnitude of the adjustment depending on the contractual

form'8.

17 An advantage of this procedure is that it would allow one to revisit
models with overhead labour, such as Lavoie (2009); Lavoie and Nah
(2020), without aggregating different types of labour into a common mea-
surement to construct a production function.

18The corresponding derivatives are:

ow, __ w/y (L =nr) o1
ong A+ [w/yy +ng/w,y)1? Upyp’
ow, w/yr

oy L+ w/yy +np /Wyl

In the case of tithes, where both classes are affected, the
adjustment falls more onto workers if

n

oy ongp’

n

Jdw on
<

which, with some algebra, reduces to a sufficiently small
fixed-rent component and if 4 < 1'°. If, however, u > 1,
then the profit share would accommodate most of adjustment
0w, o,
Zn > I
onr — onr

The normal rent shares are expressed as:

e/ ya
_ ) 12
Py = “, +nr (12)

Higher nominal wages or a larger mark-up affect only the
fixed-rent component of landlord income, by raising prices
and thus compressing the real value of 7 /p; the tithe share
nr, being a fixed proportion of sales, is unaffected.

3.2.2. Realized Income Shares

The preceding analysis focused on the normal position.
We now derive the realized income shares when capacity
utilization deviates from normal. First, note that:

o= (13)

p

Since w/p = w,y; and w/p = wy, the realized and normal
shares are identical. This follows from our specification of
complementarity in production, that is, the amount of labour
required to produce a unit of output is always fixed?".
Regarding the realized rent share, note that ¢ = ugf¢ =
uyA. Dividing total rental income A +#Y by output we

19Substituting the two partial derivatives derived in the previous foot-
note, and multiplying both sides by -1 we obtain:

w/yy K
g (wfyp + ) IHH

Up YA

Since ¢ > 0, we multiply both sides by (1 + u):

w/yr
— M
wlyp + N

Rewrite the left-hand side as

nF/(unyA)
w/yp +np/W,y0)

w/yp —
w/yp +np/WU,ya)

Hence the inequality becomes

'IF/(“,,,VA)
w/yp +np/W,yy) ~

Finally, by isolating we obtain:

L ZIC /N
wly, + ey "
This condition requires y < 1 and a sufficiently small fixed-rent cost share.
If u > 1, the inequality is impossible, and the true relationship becomes
0w, /dny > O, /ony, meaning profits absorb the adjustment due to higher
tithes.

20We can note, however, that they can differ when capacity utilization
is beyond the normal work shifts, where wages increase so that at some
u' > u,, we would have that the wage rate after that point is higher in
relation to previous rates of utilization: w’ > w.
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obtain:

_ ne/ya
p_

+nr.
Ul it

After some algebra and using (12) the realized rent share can
also be expressed as:

=p 01 =y (14)
p=py-t (1= -0,

When capacity utilization falls below its normal level, the

fixed rent is spread over a smaller output, raising the rent

share above its normal value; we refer to this as extra-rents.
Finally, when it comes to profits, the realized share is:

un un
=1 —a)n—png—r/T(l —7)
By considering z, + p, = 1 — w,,, we have:

7=, + (1= )p, — 1p). (15)

Whenever output deviates from the normal position, rent
shares and profit shares become endogenous to output. When
capacity utilization is above its normal level, we observe
extra profits, and when capacity is below, profits sit below
what they would be at the normal position.

Lastly, we shall consider our realized rate of profits as:

u u u,
r=tz=* [;rn + (1= )(p, = r]T)] . (16)

This expression allows us to comment on several properties
of the realized profit rate. First, if capacity utilization is
above (below) normal, then an increase in 7 increases the
normal rent share, which in turn increases (decreases) the
realized rate of profits. This follows from our normal-cost
pricing rule: when actual output exceeds normal levels, the
fixed cost per unit is lower than the amount already built
into the price, so higher fixed costs generate extra profits;
conversely, when output is below normal, the fixed cost per
unit exceeds what was priced, squeezing profits. In contrast,
an increase in 5y directly affects both the normal profit share
and the normal rent share. Hence, the two forms of rent
have qualitatively different effects on profitability. Turning
to nominal wages, their effect is the mirror image of that
of np: an increase in w reduces the normal rent share, and
if utilization is below normal, it actually raises the realized
profit rate, since the fixed cost component is under-recovered
in the price. Thus, wage increases can be profit-enhancing
when the economy operates below normal capacity.

Had we instead adopted the production function ¢ =
min(K(u/v), y; L, ypA/A), in which land varies proportion-
ally with output, the normal and realized income shares
would coincide, as they do for labour. This points to two
analytically distinct configurations for production with land.
In the first, adopted throughout this paper, capital and in-
frastructure are installed on a fixed land area and operated
at varying intensities over the business cycle. In the second,
workers and land are hired as variable inputs over the busi-
ness cycle, as when capitalists hold a stock of instruments

distributed to workers who cultivate predetermined cost-
minimizing plots. In this case, land enters simply as a direct
variable cost of production. Readers who prefer this specifi-
cation will find it accommodated in Appendix A.1, where it
is shown to simplify the neo-Kaleckian results considerably.

3.2.3. The Profit-Wage-Rent Simplex

Another way to visualize income distribution is by con-
structing a profit-wage—rent curve, first appearing, to the
best of our knowledge, in Metcalfe and Steedman (1972),
and later used by Barnes (1988) in explicit reference to
absolute rents. Later, Fratini (2018) constructed it to discuss
the role of tithes in Sraffa’s price system.

It can be obtained in a straightforward manner as follows:

Y =pqg=wL+rpK +npA+np(pqg),
p=w(L/q)+r(K/q)+np(A/q)+nrp,
p=w/yp +rp/u)+np/Wy,) + nyrp.

Isolating the wage and dividing the expression by the price,
we obtain:

w v N 1
—=<1—r———F-——nT)yL- 17)

Normalize such that p = 1 and consider a given utilization
rate u. In addition, consider two cases, one in which 7z =0
and another in which n = 0, allowing us to draw in Figure
1 the different possible arrangements of income distribution
in terms of the physical quantities. Figure (1) demonstrates
that, in principle, changes in income distribution may benefit
one or two classes at the expense of others. Crucially, this
distributive configuration is independent of the particular
pricing rule adopted. It follows directly from the constraints
imposed by price theory: prices must at least cover costs
and allow firms to earn a rate of profit. Under the described
pricing rule, if absolute rents rise, real wages can remain
constant only if nominal wages increase correspondingly
or if the markup rate is adjusted accordingly. For instance,
an increase in fixed costs, all else equal, corresponds to a
horizontal movement along the simplex, while a change in
the tithe rate produces a diagonal shift. What the pricing rule
determines is the signs and magnitudes of the income share
derivatives derived in Section 3.

The simplex also helps clarify an important institutional
qualification. In many countries, natural resources such as
oil, gas, and minerals are not privately owned but are instead
held by the state, which collects the associated rents directly.
In such cases, the tripartite class configuration assumed
here, with landlords as a distinct private class, does not
straightforwardly apply. If land is nationalized, the state
might wish to set absolute rents to zero, thereby reducing
prices and increasing wage share. The state also might wish
to still impose a positive price, but use its rents to redistribute
surplus in ways it wishes; it could redistribute to workers,
or directly to capitalists. For resource-rich countries, state
ownership of natural resources provides a useful instrument
for protecting the balance of payments: revenues from their
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nr w

(a) Simplex when #; > 0 and n = 0.

Ne w

(b) Simplex when # > 0 and n;, = 0.

Figure 1: The Profit-Wage-Rent Simplex. Blue lines represent movements allowed in the simplex per the pricing rules when rents

vary.

sale, whether domestic or international, remain within the
national circular flow of income and constitute a source of

foreign exchange reserves?!.

4. Growth with Land

We now introduce capital accumulation. In the neo-
Kaleckian closure, investment decisions are guided by ex-
pected profitability and capacity utilization, which together
determine the equilibrium utilization rate and growth rate
(Blecker and Setterfield 2019, ch. 4 and Lavoie 2022, ch.
6). In the Sraffian supermultiplier closure, investment is
fully induced by income, with the marginal propensity to
invest adjusting endogenously so that capacity utilization
converges to its normal level; the long-run growth rate is
then determined by the growth of autonomous non-capacity-
creating demand (Freitas and Serrano, 2015). We will pro-
ceed first with the neo-Kaleckian flavors and then close the
section with the Sraffian supermultiplier.

4.1. Neo-Kaleckian

By dividing equation (7) by the stock of capital and
considering Z = 0?2, we can represent the ratio of savings
to capital as:

S/K = %(s,rﬂ +5,0), (18)
and the investment decisions are given by:

I/K=ﬁ0+ﬂrr+ﬁuu9 (19)

21For some historical analysis of the described processes see Gudynas
(2010); Medeiros (2013); Medeiros and Martinez (2026).

22Whenever Z > 0 and it is growing at a given rate g, the neo-
Kaleckian closure approximates its dynamics to those described by the
supermultiplier closure with a static propensity to invest, referred to as a
medium-run equilibrium (Allain, 2015; Lavoie, 2016). If the investment
function follows a post-Kaleckian specification (Bhaduri and Marglin,
1990; Marglin and Bhaduri, 1991), then it is also shown that it converges to
the same medium-run equilibrium (Pariboni, 2016), with the condition that
the growth rate of autonomous non-capacity creating expenditures is faster
relative to the growth rate of the autonomous part of investment, the latter
partly driven by the profit share.

in which f, represents the animal spirits, p, the sensitivity
of investment to the profit rate and g, the sensitivity of
investment to capacity utilization. In line with the literature,
we consider depreciation, 6 = 0. The specific investment
function adopted here, first proposed in Del Monte (1975);
Rowthorn (1981); Dutt (1984), has been a source of debate
within the neo-Kaleckian literature; a thorough discussion
of its many iterations can be found in Lavoie (2022) and
Blecker and Setterfield (2019). This specification is retained
because it captures, in the simplest possible way, the two
main drivers of investment in the neo-Kaleckian tradition:
expected profitability and expected demand”®. The main re-
sults remain valid under alternative specifications, including
the post-Kaleckian®® version and the specification in which
investment responds to deviations of utilization from its
normal level.

When the goods market is at equilibrium, I /K = S/K,
and with the aid of equations (14) and (15) we can find the
equilibrium capacity utilization rate as:

ﬁ() + u_lj(sp + ﬁr - S”)(ﬂ’r - pn)
ut = - . (20)
=[5z = B, + py — 17) + s,07] = B,

v

We will generally consider that the only relevant economic
meaning of this equation is to be found when u* > 0
and when both the numerator and denominator are strictly
positive. In order for this condition to be respected, we would
need in general that s, > $,>, with 8, being sufficiently

23For a critical outlook on the role of profitability in investment see
Trezzini and Salvati (2025)

2*Had we developed our reasoning with the post-Kaleckian specifica-
tion, that is, if I /K = f, + 7 + p,u, fixed rents would make I /K a non-
linear function of u, since the realized profit share (15) is itself a function
of u. The equilibrium condition becomes quadratic in u, admitting up to
two roots, or none if the discriminant is negative. Whether these roots are
economically relevant and are stable requires a separate analysis of short-
run adjustment that we do not undertake here. This complication can be
avoided whenever 7 = 0 and when land is a variable cost (see Appendix
All).

25This assumption also guarantees stability in the model.
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small, and we consider it as such?®. In addition, when the
second term of the numerator is negative, a sufficiently
large autonomous investment component f, is required to
keep u* > 0. The expression makes clear that the link
between utilization and income distribution operates through
the normal income shares and the tithe rate, since it is these
that enter the realized shares substituted into the equilibrium
condition.

The equilibrium rate of growth can be written as”’

g =Py + B + put. 1)

For the next steps, we first identify the possible demand
effects when income distribution change and what this mean
for growth effects.

4.1.1. Utilization Effects

Now, because of our tripartite configuration, we will
not speak of a single utilization regime. Instead, we discuss
distinct utilization effects. Take the following illustrative
example. An increase in the mark-up raises the normal profit
share at the expense of both the wage share and the rent
share. The impact on capacity utilization hinges on how this
redistribution affects aggregate demand. Consumption falls
insofar as workers and landlords have higher propensities
to consume than capitalists. However, a higher profit share
also raises the profit rate, which may stimulate investment if
firms are sensitive to profitability. For utilization to increase,
the expansionary effect on investment must outweigh the
contractionary effect on consumption. This is more likely
when the propensity to save of landlords is sufficiently
higher relative to that of capitalists, so that the redistribution
away from landlords does not reduce consumption by too
much, and when investment is sufficiently responsive to the
profit rate. By contrast, suppose that in the same economy
an increase in nominal wages directly reduces landlords’
income share without affecting the normal profit share.
Because workers consume all their income and landlords
save a significant portion, this redistribution raises aggregate
consumption and, consequently, capacity utilization. Note
that both a higher mark-up and higher wages can lead to
higher utilization, but through different channels — a point
made precise in what follows. Hence, labeling the economy
as simply wage-led or profit-led is insufficient; we instead
identify and analyze the distinct effects of each distributional
shift separately.

Profit-led effects: To assess profit-led effects, we ex-
press the rent share as a function of the profit share by

nr

writing prices as p = p(x,). Denoting A = yﬂ + and
L nYA
B= M"'; , from equation (9) we obtain y = % so that
nYA “n

A
l=np—m,

p= and hence p, = %(1 —Nr — m,) + Ny

26There could be a value for #;- that is sufficiently large that guarantees
a positive denominator, but we treat it as a fringe case and henceforth set it
aside
1

2TBy taking the time derivative of (8) we find Y = P I, dividing
Spats,

both sides by Y yields g = g; = gg-

Taking the derivative of (20) and applying the quotient
rule:

ON uy, op,,

- =__Z + — ,

on, v (55 + 7 = 5x) or,

oD 1 op,

— =—(s, — 1 .

or, U(S” Pr) < * an,,>
Substituting back:

ou* 1 apn

=—|- +p.—s,)—D
or, UD2[ n(Sp+ by s”)an,,

dp,
NG, (1452 .
on,

Note that N/D = u*, so by dividing and multiplying each
term by D, we have:

ou* 1 apn
o, oD [—u”(sp - S”)dﬂn

* 0Py
—u'(s, —p,) <1 + 071',,)]'

For ou* /o, > O under D > 0, we require:

n

9py
u < (Sﬂ_sp_ﬂr)a”n
2
“ (e (14 52)

Since u* /u, > 0 by assumption, it implies that a positive
profit-led effect requires the right-hand side to be positive,
such that the numerator and denominator share the same
sign. In addition, the derivative with respect to z,, is negative,
being dp,/dr, = —B/A.Since B < A always (A contains B
plus the additional term w/y; > 0), we have B/A € (0,1)
and dp, /or, € (—1,0), and therefore (1 + dp,/dx,) > 0;
thus the sign of the denominator reduces entirely to the sign
of (s, — p,), which by assumption is considered strictly
positive. For the numerator to be positive we require:

Sy <8,+ B,

so that the propensity to save of capitalists is lower than
the sensitivity to invest plus the propensity to save of land-
lords. If capitalists are thriftier than landlords, the invest-
ment sensitivity to profitability can offset the contraction
in consumption that follows from redistribution away from
landlords. If instead capitalists are less thrifty than landlords,
then regardless of investment sensitivity, we may observe
profit-led effects, though this remains a necessary rather than
sufficient condition.

Rent-led effects: We now proceed in the reverse direc-
tion, expressing z, = x,(p,). Since different rent instru-
ments affect income shares through distinct channels, there
is no unique mapping from z,, to p,; we therefore evaluate
each rent form separately. To assess the impact of rents
on utilization, we express the relevant income share as a
function of each rent payment form separately.
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For 5, since x, is independent of it, we can proceed
directly with p,(1); using the same procedure as before, the
derivative yields:

ou* _ 0p,/onF
ar]F vD

—Uy(s,+ B, —5,) —u" (s, = B,)

Since dp, /onp > 0, the sign of ou™ /on depends on the
sign of the bracketed term. Rent-led utilization requires:
u* Sg = Sp~ B,
U < S
uy Sz — ﬁr
Since we have assumed that s, > f,, then to observe rent-led
effects it implies that:

Sy, <8z =P

which is symmetrically opposite to the profit-led effect case.
If we were at normal capacity, then the condition for rent-
led effect through the fixed costs per acre would be s, < 0,
which by our assumption that landlords save a part of their
income, is an impossible case. Note that this case can only be
true if u* < u,, since the RHS is smaller than one. At or above
normal capacity, it is impossible to observe fixed-rent led ef-
fects. This is due to the mechanism involving extra-rents and
profits. When the economy is below normal, the increase in
rents-per-acre reduces both the wage share and the realized
profit share, and the reduction of the latter is sufficient to
counterbalance the loss of consumption out of wages, while
allowing for higher consumption from landlords.

Regarding tithes, since 7 affects both z, and p,, we
must account for its impact on both shares simultaneously.
As derived above, ox,/onyr < 0. Regarding the rent share,
we proceed step by step: first note that dp/dnr = p/(1—nr),
and that:

0pn _ ME/Ya 9D 1= p,

= + 1= y
onr p*u, onr 1 —np

which is always positive. From this we can derive the partial
derivative of equilibrium utilization with respect to tithes:

ou* 1 apn
=— +B,—s,)(1 -
onr uvD { n(Sp+ Pr = 52X ony )

. or, dp,
—u [(s,, —/3,) <% + oy — 1) +sp] }

The condition for rent-led positive effects through the tithe

is then?3:
op,
u (Sp+ﬁr_sﬂ) <1_a’7T>
< 0w, \’
ui’l n
- - 1+
K (Sﬂ ﬂr) ( a”T)

if the denominator is positive. In this case, since u* /u,, > 0,
it also implies that the numerator is positive, which reduces
the condition to:

8,> 8, =P,

oy 4 1)

28Note from the income identity that o, 05 2 o
-

onr 3T_1=_(

since (1 — dp,,/onr) € (0,1) and (1 + dw, /ony) € (0, 1).
In addition, this condition can only be considered true when
u* < u,, given that the RHS of the conditions is smaller than
17°. This allows us to understand the economic intuition of
this situation. When the economy is below normal, the effect
of an increase in tithes reduces the normal profit share and
the wage share, but also brings the realized profit share closer
to the normal one. If the movement towards the new level
of the normal share is stronger than the downward shift of
the new level of normal profits, then the realized profit share
increases, hence, increasing investment and consumption.

While, if the denominator is negative, dividing by it
reverses the inequality and the condition becomes

(s,+ B, —s;) (1—%>

* 0
u S aﬂT ’
u, w,,
- — 1+
K (s” ﬂr) ( ‘)’7T>

and, since there are no restrictions on the sign of the numer-
ator, this implies that for the denominator to be negative it
needs:

ow,
5, < (5.~ 5,) <1 . aw) .
An increase in tithes reduces both income shares, but, if
profit share is the main locus of adjustment, so that dw,,/dnr
is small, then the new levels of income distribution allow for
a lower aggregate propensity to save, thus more consump-
tion, that induces higher capacity use and investment.

Note that in the cases reproduced here, there is the
possibility of multiple co-existence of effects. When s, >
s, — P, the same condition that allows for profit-led effects
also makes the numerator of the tithe condition positive.
In this case, both profit-led and tithe-led effects may arise
simultaneously, depending on whether u* /u,, lies below the
respective thresholds. Conversely, when s, < (s, — f,)(1 +
0w, /onr), tithes may still be expansionary, and this can be
met in scenarios where fixed-rent effects are present.

Wage-led effects: Turning to wage-led effects, recall that
z, = 1—p,—m,. Since the normal profit share is independent
of the wage share, we have that dp,,/dw, = —1.

ou* 1

060,, - E [un(sp + ﬂr - sﬂ) + u*(sﬂ' - ﬂ’)]

The condition for wage-led positive effect is then:

u* Sn:_ﬂr_sp

U S _Br

29When the denominator is positive, u* /u
numerator, i.e. s »+ B, — s, > 0. Moreover,

| _ 9P | 4 9%
(s, + B —sz) _aﬂr <sp—(s,,—/3,)< +%>,

that after some algebra is equivalent to

, > 0 requires a positive

P s (50— 2,

ony ony

which always holds because the left-hand side is positive and the right-hand
side is negative. Hence the quotient is < 1, and the condition can only be
true when u* < u,.

(Sp + ﬂr - S”)
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When s p =Sz — p,, the condition is automatically satisfied.
However, this is not necessary: even when the numerator
is positive, the condition can hold provided u*/u,, is suffi-
ciently large. In fact, since the RHS of the condition is always
below 1, when capacity is at or above normal, the condition
is always satisfied.

Now, in situations where s, < s, — f, and utiliza-
tion is sufficiently below normal, an increase in nominal
wages reduces the extra-rents that landlords earn and brings
capitalists’ profits back towards their normal level. Since
landlords lose more than workers gain, the difference goes
to capitalists. This redistribution increases the profitability
of investment, but the effect is more than offset by the rise
in the aggregate propensity to save, as income moves from
landlords to capitalists, who save more. Utilization therefore
falls even though the wage share rises.

Critical Thresholds
Define:
ap,
(sﬂ' - Sp - ﬂr) aﬂ'n
R; =

onr
R = p) ,
(s, =B.)(1+ On
Sp T r 07IT
Sz =8, =B,
Ry =

The signs of the thresholds R;, R;;, and R;;; depend
on the saving propensities s, s,, the investment sensitivity
p,, and the share derivatives. These thresholds are positive or
negative depending on the values of the marginal propensity
to save of landlords. Finally, the utilization effects of each
income grouping depend as well on the relative position of
each threshold to capacity utilization. To grasp the possible
effects and their mixes, we shall separate our parametric
structure into three cases, each corresponding to a range of
values within which s, can be found.

. d
Case I (low landlord saving): s » < (s,—P,) (1 + ﬁ;)
Here R;;; > 0, so wage-led requires sufficiently high
utilization (u*/u, > Rj;y), while fixed-rent-led requires

u*/u, < Ry;. Profit-led is impossible, since here R; < 0.
Tithe-led is possible (R;; > 0) and requires u*/u,, > R;;.

o If R;; < Ry, a pure fixed-rent effect occurs when
u*/u, < Ry; < Ry, afixed rent and tithe effect co-
exist when R;; < u*/u, < Ry;, and a mixed wage-
and-tithe effect is observed when R;; < R;;; <

u*fu,.

e If R;;; < Ry, a pure fixed-rent effect occurs when
u*/u, < Ry; < Ry, apurely wage-led effect occurs
when R;;; < u*/u, < R;;, and a mix of wage and
tithe effects occurs when R;;; < Ry < u*/u,.

CaseII (intermediate landlord saving): (s ,.—f,) ( 1+ 3;% )
T

<s,<s,—p..Here R;;; >0, but Ry <0 so tithe-led is
impossible. Profit-led remains impossible (R; < 0). Hence
when u* /u, < R;;; we observe pure fixed rent effects, and
when u* /u, > R;;; we observe pure wage effects.

Case III (high landlord saving): s, — f, < s, .
Here R;;; < 0 making wage-led automatic, and no fixed
rent effects are possible. Both profit-led and tithe-led are
possible because R; > 0 and R;; > O0; they require
u*/u, < R; and u* /u, < R;; respectively. Consequently,
if u*/u, < min(Ry, Ryy), all three effects are positive.
If min(R;, Ry;) < u*/u, < max(Ry, Ry), either profit
or tithe effects coexist with wage-led (whichever has the
larger threshold). If max(R;, R;;) < u*/u,, only wage-led
operates.

Table (1) shows which mixes of positive effect are pos-
sible in each case, and the conditions on the ratio u*/u,
required for each mix.

There are two noteworthy cases. In Case III, the econ-
omy may simultaneously exhibit wage-led, profit-led, and
tithe-led effects, depending on the level of capacity uti-
lization relative to normal. Within a single case, different
distributional shifts can produce opposing or complemen-
tary outcomes. This multiplicity dissolves the notion of a
unique demand or growth regime, common to the conven-
tional neo-Kaleckian taxonomy. With the introduction of
a third class (landlords) and two distinct rent forms (fixed
cost and tithe), the binary classification into “wage-led” or
“profit-led” becomes insufficient. Instead, we must speak
of co-existing effects whose signs and magnitudes depend
on saving propensities, investment sensitivity, and the state
of utilization. Thus, the presence of land and rents funda-
mentally enriches, and complicates, the relationship between
income distribution and aggregate demand.

Case I admits a purely rent-led economy, in which the
only active expansionary channel is a redistribution toward
landlords. This occurs when landlords are sufficiently less
thrifty relative to capitalists and the economy operates suffi-
ciently below normal capacity that neither the wage-led nor
the profit-led condition is satisfied. The rentier class, far from
being a passive drain on accumulation as in the classical
tradition, becomes the sole engine of demand.

4.1.2. Growth Effects
The effects on growth can be decomposed into a rate of
profits effect G, and a utilization effect Gy .

og* or* ou*
= p +p —, 22
ox br ox Pu ox (22)
—— ——
GR,x GU,x

with x € {w,,np,nr,7,}. As with utilization, we discuss
growth effects rather than regimes, analyzing how combined
variations in income shares shape the growth rate. Table
(2) summarizes the possible growth effect combinations for
each income class.

Note that, depending on parameter values, an increase in
aclass’s normal share can affect utilization and the profit rate
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Table 2
Growth Effects

G, Gy, |Gp.lvs|Gy,| Growth Effect
- |GR,x| > |GU,x| +
- [Gr. | <Gyl -
Income class x
- + |GR,x| < |GU,x| +
— + [Grl > |Gy ] -
+ + +

Note: x € {x,, np, iy, ®,}

in the same or opposite directions, leading to the different
growth outcomes summarized in the table, and showing
that some of these effects can co-exist for different classes,
as discussed above regarding utilization. To remind the
reader, we have shown that when fixed-rent-led effects in
utilization are observed, they cannot co-exist with wage-led
effects and profit-led effects in utilization. The effects on the
profit rate, however, admit a wider range of combinations,
since variations in wages and rents can have negative or
positive impacts on the profit share, depending on where
capacity utilization sits in relation to its normal level. It is
therefore entirely possible to observe negative rent effects
on utilization alongside positive rent effects on the profit
rate, yielding a net positive effect on growth. Consequently,
the collection of possible outcomes grows substantially,
once again, lending further support to our notion of regime
dissolution.

4.2. Sraffian Supermultiplier

Instead of treating investment as an autonomous compo-
nent, under the Sraffian supermultiplier closure, investment
is completely induced:

I=hy, (23)

where h denotes the marginal propensity to invest. The ra-
tionale for treating investment as induced rather than profit-
driven rests on a competitive mechanism among firms. If
expected demand rises and a producer does not respond, it
risks losing market share to rivals willing to expand capacity
and absorb the additional demand (Serrano, 1995).

The rate of capital accumulation® is given by

gk = (I/TY>”—5’

with 6 representing a given rate of depreciation. The law of
motion for capacity utilization is:

(24)

= u(g = gg)- (25)

30To derive this, note that Y€ = (1/v)K. Since v is constant,
the growth rate of full-capacity output equals the growth rate of capital:
YFC/YFC = (K/v)/YFC -6 = (I/Y)u/v) — 8. Alternatively, gx =
K/K =I/K — & with K = vYFC yields the same result.

We consider that A varies whenever there are deviations from
normal capacity utilization as:

h=hy(u— u,), (26)

where y represents the speed of adjustment. This adjustment
captures firms’ tendency to align their capital stock with
the profit-maximizing normal position, while preserving the
notion of investment as a fully induced, competitively driven
decision (Freitas and Serrano, 2015).

Now, because we are explicitly considering the role of
fixed costs in realized income shares, the aggregate propen-
sity to save varies through time and is a function of capacity
utilization. From equations (6), (14) and (15), we can write
the contemporary aggregate propensity to save and its time
derivative as:

un
s@ =5, = (o, =15, =5 (1-2). @D

§ = (0s/ou)i, (28)

with
S, = 8,7, + SpPn

Taking the time derivative of aggregate demand and consid-
ering investment as fully induced, the growth rate of output
can be expressed as:

27w —hy
With this system of equations we can proceed on checking
for local asymptotic stability of the fully adjusted position,
that is, when u = u,. The full development is left for
Appendix A.2. What is relevant for us is that there are two
conditions that guarantee stability:

(29)

L. detd*) >0 <= (p, —np)(s, —s,) <s,—h"
2. tr(J*) <0 < yv<s,—h*.
The first condition avoids a process of instability caused by

a strong interaction between capacity utilization, propensity
to save and aggregate demand. Let us consider a case where
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nr = 0 and where landlords are thriftier than capitalists
s, > 5. In this scenario, when utilization is below (above)
normal, extra-rents are larger (smaller), then the aggregate
propensity to save grows (falls), which, in turn, lowers
(increases) consumption, lowering (increasing) capacity uti-
lization, that also reduces (increase) the marginal propensity
to invest, which again lowers (increases) capacity utilization,
which increases (lowers) once more the aggregate propen-
sity to save, and so on, continuing the pathway away from
equilibrium. The second condition, requires that a change
in the use of capacity utilization should induce a stronger
movement in the growth of capacity than on the growth of
aggregate demand (Freitas and Serrano, 2015).

Returning to our fully adjusted position, where u = u,,,
we obtain g* = g¥ = g¥ and h = h**!, we have that fully

adjusted output is then®”:

V4

Y*¥=——
s, — h*

(30)
Hence, changes in income distribution affect only the level
of long-run output, not its growth rate.

We now briefly consider the output effect of raising each
income share in turn. The analysis is simplified by the fact
that at the fully adjusted position, income shares are at their
normal levels.

Denote the denominator of Y* as

M= 5,7, + 5,0, — (v/u,)(gz + ).

A positive effect on output (i.e., dY*/dx > 0) occurs when
oM /ox < 0.
The derivative with respect to x,, is:

0
M _ Sy +S”afrn'
n

or,

Thus 0Y* /ox, > 0 if:
n

Sz < =S, or
When this holds, an increase in the profit share raises long-
run output. Since dp, /ox, € (—1,0), a necessary condition
is s, < s,: capitalists must be less thrifty than landlords.

An increase in fixed rent leaves profits unchanged and
increases the rent share. Then:

oM opy,
AL
ong ong

>0,

so an increase in fixed rent always reduces the fully adjusted
output level.

An increase in the tithe rate 5 affects both x, and p,
simultaneously, with ox,/dnr = —pu/(1 + u) < 0 and
0p,/ony = (1 —p,)/(1 —ng) > 0. Then:

oM or, 4 9p,

_— S — S —_— .
onp  "onp  Ponp

31Equilibrium steady-state values can be read in Appendix A.2.
32Since at the adjusted position utilization is at its normal level, it
follows that income shares are at their normal levels.

Substituting and using z,, = u(1 —#y)/(1+ u), the condition
OM /onr < 0 simplifies to:

sp(nn +w,) < s,m,,

which requires s, < (s,x,)/(7, + w,) < s,. Hence, a tithe-
led positive output effect implies the following necessary
condition: s, < s, the strict opposite of the profit-led
condition. In the neo-Kaleckian closure, capacity utilization
is endogenous, which allows an intermediate region in which
profit-led and tithe-led effects coexist. In the supermultiplier,
utilization converges to normal, making the two conditions
mutually exclusive.

Finally, an increase in the normal wage share w, reduces
p,, one-for-one, since 7z, is independent of @ and x, + p, +
w, = 1. Then:

0
M = Spﬁ = —3 < 0'
ow, ow, ’

A higher wage share therefore always raises fully adjusted

output, unconditionally, and remains compatible with whichever

of the other positive effects holds.

Table 3 summarizes these conditions. The key result
is that wage-led effects are unconditional and compatible
with either profit-led or tithe-led effects, but the latter two
are mutually exclusive. Fixed-rent increases always depress
fully adjusted output.

A noticeable difference with respect to the neo-Kaleckian
model is that wage effects are always observed here; re-
distributive policies toward workers always raise output,
even when further income classes are added. Increases in
output due to higher profits seem unlikely, if we consider the
standard classical ordering s, < s, < s,, with the normal
case being that higher rentals allow for higher output, but by
a smaller magnitude than a redistribution in favor of workers
would. In fact, redistribution towards the income class of the
lowest propensity to save will always provide a larger level
effect.

5. On Exhaustion, Technological Progress and
Ecological Dilemmas

The preceding sections established how rents shape
growth and distribution. We now ask the reverse question:
what does growth do to the land that sustains it? What
follows uses our previous discussion to frame the problem of
conservation for the macroeconomics of effective demand.
We formalize minimal normative conditions, and show,
perhaps unsurprisingly, that the economy cannot be expected
to meet them on its own.

5.1. Exhaustion and a Land Conservation
Constraint
Our analysis has been conducted under the proviso that
land is effectively limitless. In reality, it is not. What happens
to our system as land constraints bind? A first possibility is
to consider the case of intensive diminishing returns, as in
Sraffa (1960), where techniques that are less land-intensive,
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Table 3

Possible mixes of positive output effects (Sraffian supermultiplier)

Effect mix Casel: 5, <s, Casell:s, >s,
dp, 5o
Wage-led only 5, > =S, oz, 5, > v
' dp, . .
Wage-led and profit-led s, < _S”G impossible
]Tll
Wage-led and tithe-led impossible s, < %
Wage-led, profit-led and tithe-led impossible impossible

Fixed 5 rent-led

Always depresses Y*

though also less profitable, are brought into use alongside
more land-intensive processes. So long as a sufficient va-
riety of such techniques exists, there remains considerable
flexibility before one can truly speak of exhaustion’>. If that
margin is nonetheless reached, further increases in demand
cannot be met through additional supply: land constraints
effectively break the closure of our model, in which supply
adjusts freely to demand. In this scenario of full scarcity,
competition would drive a bidding war, as firms sell their
available stocks to those with the greatest capacity to pay.
Landlords, facing inelastic demand for the resource they
control, may find their bargaining power enhanced, causing
prices to rise and affecting effective demand in ways that
depend on the distributional conditions explored in the pre-
ceding sections.

If, instead, we return to the consideration introduced
earlier, that land fertility is gradually exhausted by predatory
techniques, the constraint on supply emerges not from a
discrete limit but from a continuous decline in productivity.
In our model, where a single technique is in use, a fall in
¥ raises unit costs and prices, similar to the impact due to
an increase in rents per acre. Thus, for a given mark-up, the
normal profit share is unaffected, the wage share falls and the
rent share rises. The profit rate falls only if degradation also
raises the capital required per unit of output, or if utilization
falls. Crucially, however, even as the profit rate approaches
zero, effective demand need not contract, since, in demand-
led models, the level of output is not governed by prof-
itability alone. In the neo-Kaleckian closure, the economy
may be in areas of positive rent-effects on growth, while in
the Sraffian supermultiplier, changes in income distribution
do not alter the trend of output determined by the evolu-
tion of g,. There is therefore no automatic mechanism by
which falling land productivity curtails demand sufficiently
to prevent further exhaustion. Left to itself, the process may
be self-reinforcing: exhaustion reduces productivity, which
raises costs, which may stimulate further extractive pressure
in search of cheaper inputs, deepening the original problem.

One could suggest that endogenous technical progress,
induced either by changes in relative costs (#), as in Kemp-
Benedict (2024), or by demand pressures, as in Kaldor

3The use of less-land intensive techniques does not imply a smooth
pathway, but one, in which, the relative prices of land-related products
increase each time a new technique has to be put in use.

(1984), might avert these scenarios altogether. Indeed, for
those components of nature that are renewable or restorable,
such as soil fertility under appropriate management, sus-
tained productivity growth could in principle offset increas-
ing scarcity. For such resources, one way to frame the
conservation requirement is>*:

Ianz 8 €19}

so that land productivity grows at least as fast as output,
keeping the total land area required in production constant
over time. As Kaldor (1984, p. 112) wrote “in the long
run, it is the rate of growth of land saving innovations in
agriculture that sets the limit to the growth of the world
economy”’. Whether this condition is met endogenously is
not automatic. Growth may itself exert negative pressure
on land productivity when predatory techniques are the
dominant form of production, and we conjecture that there
is no a priori reason to expect the two rates to equalize
automatically.

The historical record offers a partial illustration. Over
the past century, global land use followed two broad phases
(Table 4): an initial accelerated expansion up to 1960, before
the diffusion of the so-called Green Revolution, and a second
phase, after 1960, of reduced rates, with ever increasing
yields per acre. Noteworthy is that, between 2000 and 2020,
global growth of land use was near zero. Since A = g —
VA, this means that in this period, the difference between
the economy’s growth rate and the ex-post aggregated land
productivity has been close to nil. Between 2020 and 2025,
land-use growth picked up slightly (0.14%), though over a
much shorter window.

Yet this apparent decoupling has rested heavily on the
growing use of synthetic mineral fertilizers, whose demand
has continued to rise. The eventual exhaustion of the inputs
required to sustain this productivity trajectory remains an

34 A possible functional form could be:

A =7.8 + 11,

with y, representing the sensitivity of land productivity to growth and 7,
the sensitivity of land productivity to variations in rents. If the relative cost
effect is nil, the condition for nature conservation is respected only if y, > 1.
Once the relative cost effect is positive the sensitivity of productivity to
growth can diminish its value the more it is compensated by higher values
of y,.
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Table 4

Average annual growth rate of land in use, A, by region (%).
Period Africa Asia Europe S. America N. America Oceania World
1900-1920 0.31  0.50 0.36 2.38 0.93 2.75 0.73
1920-1940 1.24  0.35 0.63 1.49 1.00 2.24 0.91
1940-1960 1.60 1.33 -0.35 1.57 0.93 2.15 1.18
1960-1980 0.18 0.62 -0.10 0.90 -0.08 0.15 0.31
1980-2000 0.34 0.45 -0.25 0.84 0.03 -0.42 0.25
2000-2020 0.38  0.02 -0.19 0.23 -0.02 -0.82 0.03
2020-2025 0.21 0.01 -0.13 0.59 0.02 0.42 0.14

Source: Utrecht University/PBL Netherlands Environmental Assessment Agency (2025), with minor processing by Our World in
Data (2026).

open question; reserve estimates have repeatedly been re-
vised upward as extraction technologies improve, and back-
stop technologies using renewable low-entropy sources re-
main as a theoretical possibility (Penuelas et al., 2023).
What this record makes clear, however, is that past land-
saving progress has been contingent on specific resource and
technological conditions that cannot be assumed to persist
indefinitely.

Conservation imperatives reframe the problem further.
Even if the total land area in use were stable, current levels of
use may be unsustainable if the associated practices degrade
the quality of natural resources, as in the case of indus-
trial fertilizers, whose application can damage surrounding
ecosystems. The relevant constraint is therefore not only on
the quantity of land but on the quality of the services it
provides. Climate change compounds this by altering the
suitability of existing agricultural land, while biodiversity
protection policies impose additional requirements: a share
of total land area must be withdrawn from productive use
entirely, and extractive activities must be curtailed to limit
ecological damage. In one way or another, the productive
relations to land ought to change, as these social relations
already affect climate, nature and growth.

An Example: To sharpen the intuition, consider the
following. Let g* denote the equilibrium growth rate and y
the equilibrium rate of land productivity growth. The total
land area in use evolves as:

A = Ay &I

Normalizing total available land to unity and close to the
Kunming-Montreal target of limiting land use, let us set our
target at, illustratively, two-thirds of the total area. The dif-
ference between output growth and productivity growth over
a transition window of length 7" must satisfy the following
for land use to reach the target:

* Ak 1 2
-y ==Ih—.
ETINTT A,
For g* = 2%, Ay = 0.8, and a ten-year horizon, land produc-
tivity would need to grow at approximately 3.82% per year
during the transition, returning to 2% thereafter to maintain

the target. The lower the trend growth rate or the closer
the current land-use ratio is to the target, the smaller is the
required productivity acceleration. Whether the economy is
capable of generating this acceleration endogenously, and
sustaining it, depends on the interplay between land-saving
technical progress, the distributional dynamics governing
landlord income and effective demand, and the prevailing
growth rate. There is no reason to expect these forces to align
spontaneously.

5.2. Transition Dilemmas

In the context of the Keynesian revolution, readers of
Harrod suggested that his analysis gave rise to two canonical
problems for demand-led macroeconomics (see Blecker &
Setterfield 2019, ch. 3.2): how to guarantee full employ-
ment of labour, and how to avoid the knife-edge instability
inherent in investment-driven growth. The second problem
was dealt with in the literature in analytic terms, that is,
theorizing mechanisms that avoided inherent knife-edge dy-
namics. The first, on the other hand, has been seen as a policy
question: how to ensure that the level of accumulation, or the
choice of production methods, is such that everyone finds
suitable employment. We suggest that the incorporation of
land into demand-led growth raises a third problem of the
same standing: how to ensure that the pace and form of
accumulation remain within the ecological limits of nature.

A minimal normative target requires that two conditions
be satisfied simultaneously:

Inz2g=8, =y +n (32)
where J; denotes the rate of labour productivity growth,
n the rate of population growth, and g, the natural rate
of growth. This states that land productivity must grow at
least as fast as the natural rate for conservation targets to
be compatible with full employment of labour and a stable
growth path.

This dilemma acquires an additional dimension in the
open economy, where the growth rate must also respect the
balance-of-payments constraint ggp (Porcile et al., 2023;
Alatorre et al., 2025; Valdecantos, 2025) :

InZg=8pp=8, =L +n (33)

G. Zaffari: Preprint submitted to Elsevier

Page 17 of 23



Land in Demand-Led Growth

Meeting all three constraints simultaneously (ecological,
employment, and external balance) is already a demanding
policy target. The introduction of landlords as a distinct class
adds further complexity. Landlord income affects aggregate
demand, which shapes productivity growth through induced
technical change; it affects the wage share, and hence labour
productivity dynamics; and in an open economy, the compo-
sition of demand influences the import basket and thus the
external constraint. For the neo-Kaleckian closure, this inter-
locking is especially consequential, since growth is directly
sensitive to income distribution and small distributional
shifts can move the economy across the boundaries between
the effect cases identified in Section 4.1. For the Sraffian
supermultiplier, the picture might appear simpler at first —
distributional changes affect only the level of output, not
its growth rate — but this simplicity is conditional on the
trend of autonomous demand remaining independent of land
prices. Once that assumption is relaxed, and landlord wealth
affects autonomous consumption or residential investment
through land price appreciation, the supermultiplier closure
inherits a comparable degree of complexity. In neither case
does the normal functioning of the economy provide an auto-
matic tendency to reconcile conservation, full employment,
and balanced growth. Nonetheless, a pathway may exist;
the task is to find the specific condition in which it can be
achieved.

6. Conclusion

This paper adds a small wrinkle to the theory of demand-
led growth: the incorporation of land and rents into two
canonical closures for the investment function. The wrinkle
turns out to be significant.

The analysis yields two main results. For the neo-
Kaleckian closure, the introduction of a third class dissolves
the binary wage-led versus profit-led regime taxonomy.
Rent-led growth effects emerge as a genuine possibility
when landlords are sufficiently less thrifty than capitalists,
and the economy may be purely rent-led, with redistribution
toward landlords constituting the sole expansionary channel.
More generally, multiple distributional effects can coexist
depending on saving propensities, investment sensitivity,
and the state of capacity utilization. For the Sraffian super-
multiplier, distributional changes are confined to level effects
on fully adjusted output, and profit-led and tithe-led effects
are mutually exclusive, a contrast that follows directly from
the tendency towards normal utilization. Under the Sraf-
fian supermultiplier, the wage-led effect is unconditional,
whereas in the neo-Kaleckian closure it depends on the level
of capacity utilization relative to normal, and is guaranteed
when either landlords are sufficiently thrifty, or when capac-
ity is at or above normal utilization. These results suggest
that the debate over investment closures has distributional
stakes that have not previously been appreciated.

The model abstracts from several features. It considers
a single quality of land, fixed soil fertility, no endogenous
technical progress, and a one-sector framework that pre-
cludes agriculture-manufacturing differences in pricing and

demand. These extensions remain for future research and
would allow a more general treatment of rents (extensive,
intensive and monopoly rents) within demand-led growth
and within a multi-sectoral environment.

Nonetheless, the classical preoccupation with land con-
straints is far from obsolete. It reappears in new form once
ecological limits are taken seriously within a demand-led
framework. Whether growth can be reconciled with such
limits depends not only on technical progress but also on
the distributional struggles between workers, capitalists, and
landlords that shape aggregate demand. No automatic mech-
anism ensures that accumulation respects ecological limits
while simultaneously maintaining full employment of labour
or respecting balance-of-payments constraints.

Political economy has long confined itself to the analysis
of societies capable of reproducing their means of produc-
tion. It may be time to take more seriously the political
economy of exhaustion.

A. Appendix

A.l. Land as a Variable Cost

Let the production function be ¢ = min(K /v, y; L, y, A)
and the price set by firms be p = [(1 + u)/(1 —np)(w/y; +
ng/ya)- Note that it makes no difference whether one adopts
simple mark-up, full-cost, or normal-cost pricing, since
the unit cost curve is flat. As a consequence, there is no
difference between normal and realized shares.

By dividing equation (7) by the stock of capital, we can
represent the ratio of savings to capital as:

S/K = %(s,,ﬂ +5,0), (34)
and the investment decisions are given by:

1/K = py+ p.r+ p,u, (35)

in which g, represents the animal spirits, p, the sensitivity
of investment to the profit rate and p, the sensitivity of
investment to capacity utilization rate.
When the goods market is in equilibrium (I /K = .S /K)
we can find the equilibrium capacity utilization rate as:
u = - bo . (36)
;(S”ﬂ' + 5,0 = PB) = B,

To analyse the impact of changes in income distribution
on utilization, it is convenient to express the equilibrium
utilization as a function of a single income component,
making either p = p(x) or 7 = z(p).
To express p = p(x), we write prices as a function of
w

the profit share p = p(x). Denoting A = (y— + Z—F) and
L A

— nFr : _ _ l=ng _
B = o We obtain y = ——— 1+u= r— then p =
o/ [ S /) p— =B . q_y. -
l—np—n  l-nr (4) = 1—'IT—7T(A)’ S0P =73 (I=ng —7)+ny,

allowing us to write:

1 B
o 5= S,7 = F)

or 0 D?
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Thus, depending on the values of s p,B/A, p,. and s, we
can have profit-led effects. The larger the gap between the
saving propensities of capitalists and landlords , and the less
sensitive investment is to the profit rate, the less likely profit-
led utilization becomes, when s » < Sz

We now proceed in the reverse direction, expressing
7 = 7(p). Observe that there is no unique way to map =
to p. Thus, to evaluate the impact of rents on utilization, we
must first make the profit share or the rent share a function of
each rent payment form. For #, note that x is independent
of it, so we can proceed directly as p(nr) and the derivative
is:

Lo dp
ou _ v Pdng
ar]F 0 D2

As derived above we know that ;T” is positive, so the

F
derivative sign will be negative.

For np, we write:

Lo 90 4 (s —pgy2n
du ooy ¥ Gr = P50
4y — ,

ony
Hence, whenever rents are levied as a tithe, rent-led utiliza-
tion effects can emerge, provided that the marginal propen-

sity to save of rentiers is sufficiently low. Finally, for o, note
that dp/dw = —1, therefore:

1
ou 5(s))

dw TV p2

wage effects are always observed. For the sake of brevity, we
will not detail when these effects can co-exist.

To find the growth effects, we can use the same proce-
dure as in Section 4.1. We note that when land is a variable
cost, there cannot be fixed-rent-led utilization effects, which
follows from the fact that it cannot affect the normal profit
share; hence, from our results in Section 3, it cannot affect
demand, since s, < s, is impossible given our assumption
that workers do not save.

A.2. Stability Analysis of the Sraffian
Supermultiplier with Land
We derive here the local stability properties of the (4, i)
system once the saving propensity is allowed to vary with
capacity utilization as in (27).
We have the following system of differential equations:

h=hy(u- u,),
u + h - ﬁu +4
) §z swy—h v
"= Y ’
14—
+ s(u)—h

with:

@) = 3, = (2, =175, =) (1= = ).

'y = 98
s(u)—au.

We want to construct a Jacobian of the following from:

oh]  [oh
ah h* ’u>:< au h‘*’u*

il Lo
Oh 1 p u Ooul pr u

From (26), differentiating with respect to A gives:

J=

S—Z =y(u—u,), 37

and differentiating with respect to u gives:
oh _ hy. (38)
ou

At the steady state h = 0, we have that u = u,, so:
Wyw* —u,)=0 = u" =u,. (39)
And the derivatives evaluated at the steady state are:

oh oh
% =Y(un_un)=05 =5

, E» = h*y. (40)
*

h* u*

Now, let us go through the steps into the & equation. First,
substituting A = hy(u — u,) into i gives us:

hy(u—u,) h
u<gZ+s(u)——h_;u+5>

s'(wyu
s(u)y—nh

The numerator and denominator of this expression can be
expressed as:

_ hy(u—u,) h B s'wu
N_u<gZ+s(u)——h_;u+6>’D_1+S(u)——h.

Thus & = N /D. At the steady state & = 0, so N* = 0. Since
u* = u,, this means:

h*y(un - un) h*
+— —u,+06=0,
§z s(u,) — h* b n
and the middle term vanishes because u, — u,, = 0. Hence
our equilibrium value for the marginal propensity to invest
is:

R = (g7 +9), 1)
un

the same that can be found in Freitas and Serrano (2015).
Let us also evaluate the saving function and its derivative
at u* = u,,. The savings function becomes:

s(u,) = s,
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and, by defining:

D= (p, —nr)s, =5z, (42)
we have:
Sy =—2, (43)
u

n

Therefore, the denominator of & at the steady state can be
written as:
s (uy) uy, ®

D' =1+ =1- . 44
s, — h* s, —h* “4)

By the quotient rule, we have that:

ON oD
IV p_nNZE
ou _ oh oh
oh D2 '
At the steady state N* = 0, so:

oN
% _ dh h* u*
R | e D+

Now:

hy(u—u,) h
N = — - —u+d |,
u<gz+ s —h Uu+ )

so differentiating with respect to A yields:

ON [0 (hru=-u)\ u
E_”[ﬁ<s(u)—h>_5]' 43)

Using the quotient rule on 2 /(s(u) — h), we have:

i( h >_ s(u)
oh \sw)—h)  (s(u)—h?

hence:

0 <hy<u—un>) _ ru—u,) 5@

oh \ s(u)—h (s(u) — h)?
Therefore:

N _ [ﬂu—un)s(u) B z]

oh (s —h2 o]

At the steady state u™ = u,,, the first term vanishes, leaving

IN < un) u,
—_— =u,(0——)=—-——.
oh h* v 1%
Hence:
2

y u
] =-—1 46)
6h Rt v D*

Now, by taking the derivative of « relative to u, we have:

@:E ou

ou D2

At the steady state N* = 0, so:

oN
% _ Ju h* u*
du h* u* - D* '

Now, from before, we have that:

. o0 (hy(u—u,) _h*
| ou\ s(w)—h we U

For the remaining derivative, the quotient rule gives:

9 <hy(u - u,,)) _ hr @ =) — hyu—u,) 5"

oN
ou

ou \ sw)—nh (s(u) — h)?

At the steady state u™ = u,,, the second term in the numerator
vanishes, and s(u,) = s, so:

i (hy(u—un)> h*y
ou \ su)—nh prar Sn T h*
Therefore:
ou _ u,h* [vy — (s, — h*)] @7
OU | e vD*(s, — h*)

With this final part, we can finally assemble our Jacobian.
Collecting the four entries, we have:

0 h*y
* = 48
i B A e e ) (“48)
v D* vD*(s, — h*)
The determinant and trace of J* are:
d " ui 49
t((J*) = _—
et = — (49)
h* _ — h*
ey = 0 — o Z B (50)

vD*(s, — h*)

For local stability we need det(J*) > 0 and tr(J*) < 0.
Assuming h*,y,u,,v > 0, the economically relevant case
s, > h* gives the requirements:

D*>0 & d<s,—h*, uvy<s,—h*. (51)

Under these conditions the steady state (u*, h*) = (u,,, ME (gz+

6)) is locally asymptotically stable, possibly with damped
oscillations if tr> —4 det < 0.
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