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Abstract

This paper examines the relationship between functional income distribution, autonomous non-capacity-creating de-
mand, and long-run growth within the Sraffian Supermultiplier (SSM) framework. While the SSM has emerged as
an influential strand of post-Keynesian growth theory by reconciling exogenous functional income distribution, conver-
gence toward normal capacity utilization, and the long-run independence of investment from saving, the determinants of
autonomous non-capacity-creating demand—the central driver of long-run growth within the framework—remain insuf-
ficiently explored. This paper addresses this gap by systematically reviewing the theoretical and empirical literature on
the determinants of the major components of autonomous demand and deriving functional specifications to endogenize
these components. These specifications are subsequently incorporated into a stock-flow-consistent Supermultiplier model
(SFC-SSM) to examine how distributional dynamics affect long-run growth rates. The results suggest that the properties
of the canonical Supermultiplier model remain broadly robust when autonomous demand is endogenized, although several
important qualifications emerge. First, consumption out of wealth should not be regarded as a genuine component of
autonomous demand. Second, only deficit-financed government expenditure should be considered autonomous demand
in the SSM sense, whereas “tax-financed” spending merely redistributes purchasing power. Third, debt dynamics during
the traverse may prevent convergence to a new long-run equilibrium, even if that equilibrium would be characterized
by stable debt-to-income ratios. Overall, the paper contributes to a more comprehensive understanding of autonomous
demand and highlights the importance of integrating distributional and financial mechanisms into SSM growth theory.
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1 Introduction

The post-Keynesian research agenda in macroeconomics is built upon the rejection of Say’s law.
While convincing attempts to replace Say’s law with the principle of effective demand were
already put forward by the founding fathers of post-Keynesian economics, Keynes and Kalecki,
the Sraffian Supermultiplier, first proposed by Serrano (1995), represents the most recent of
three major approaches within post-Keynesian economics that seek to extend the Keynesian
rejection of Say’s law to the long run. The first of these approaches is commonly associated
with its most prominent proponents, Nicholas Kaldor and Joan Robinson, and emerged in
Cambridge in the immediate aftermath of Keynes’s work there. The second approach draws
inspiration from Michal Kalecki’s emphasis on functional income distribution and entered the

debate as the Kalecki-Steindl (or neo-Kaleckian) approach.

Demonstrating that an economy is genuinely demand-led in the long run requires showing
that capital accumulation is not constrained by the saving rate, meaning that saving adjusts
to whatever investment rate firms choose. All three approaches attempt to provide such a
mechanism, although they differ in the adjustment processes through which the saving rate

accommodates the investment rate (Hein 2024).

A second crucial condition for demand-led growth, emphasized by Serrano (1995, p. 71), is
that at least one component of aggregate demand must be treated as an independent variable
that is not induced by the circular flow of income and is therefore “completely independent
from the ‘supply’ side (i.e. output and capacity) of the economy”. If all demand components
were income-dependent and thus ultimately determined by production, an endogeneity problem

would arise that would make causal identification impossible (Serrano 1995).

The Cambridge-Keynesian and Kaleckian approaches assign the role of the independent demand
factor to investment (Cesaratto 2015; Hein 2024). In Cambridge-Keynesian models, the ad-
justment of saving to investment occurs through an endogenous functional income distribution,
which determines the aggregate propensity to save (Serrano and Freitas 2017b; Dejuan 2017).
In contrast to the Cambridge-Keynesian approach, the Kaleckian approach treats functional in-
come distribution as exogenous, determined through some form of cost-plus pricing even in the
long run (Hein 2023b). Rather than adjusting prices (and thus functional income distribution),
firms are assumed to respond to fluctuations in demand through quantity adjustments. This
makes the rate of capacity utilization the endogenous adjustment variable (Cesaratto 2015;
Serrano and Freitas 2017b; Hein 2023b).

Both the Cambridge-Keynesian and the Kaleckian approaches have been criticised for the im-
plausibility of their respective mechanisms for adjusting the saving rate to the investment rate.
In the case of Cambridge models, the endogeneity of functional income distribution is disputed
on both theoretical and empirical grounds (Cesaratto 2015; Serrano and Freitas 2017b). In the
case of Kaleckian models, the endogeneity of the rate of capacity utilization and the absence

of long-run convergence towards some form of normal rate of utilization have been questioned



from a microeconomic perspective (Morlin et al. 2024; Serrano et al. 2023). Consequently, both
the Cambridge-Keynesian and Kaleckian approaches are trapped within what Cesaratto (2015)
terms the “Inconsistency Growth Triangle™ both approaches fail to reconcile the long-run valid-
ity of the Keynesian hypothesis of the independence of investment from saving with exogenous

functional income distribution and a normal long-run rate of capacity utilization.

The Supermultiplier approach offers a way out of the inconsistency growth triangle. Building
on Matthews (1959)’s “capital stock adjustment principle”, proponents of the Supermultiplier
model treat investment as fully induced by aggregate demand (Serrano 1995; Serrano et al.
2023) and introduce the notion of non-capacity-creating components of aggregate demand. Such
components are generally defined as expenditures “(whether formally classified as consumption
or as ‘investment’) that are neither financed by the contractual (wages and salary) incomes
generated by production decisions, nor are capable of affecting the productive capacity of the
capitalist sector of the economy” (Serrano 1995, p. 71). According to this definition, proponents
of the SSM argue that credit-financed consumption, consumption out of wealth, residential
investment, certain expenditures by firms that are neither capacity-creating nor financed out of
retained profits, public expenditure, and exports qualify as autonomous non-capacity-creating
demand (Serrano 1995).

Introducing autonomous demand components has the important advantage of partially decou-
pling the saving share (the average propensity to save) from the aggregate marginal propensity
to save and, therefore, from functional income distribution (Cesaratto 2015; Serrano and Freitas
2017b). Distribution and marginal saving propensities continue to influence the saving share,
but these effects can be offset by changes in the ratio of autonomous demand to aggregate in-
come, since autonomous demand constitutes dissaving: by definition, it must be financed either
by running down financial assets or by accumulating liabilities. This provides the adjustment
mechanism through which proponents of the Supermultiplier approach reconcile saving with in-
vestment while maintaining both the Keynesian hypothesis and exogenous income distribution,

alongside long-run normal capacity utilization (Serrano and Freitas 2017b).

The literature on the Supermultiplier approach thus generally concludes that the Keynesian-
Kaleckian paradoxes of thrift and costs do not hold in the long run. While changes in saving
propensities and income distribution continue to exert short-run level effects through their
influence on the supermultiplier—and thus affect average rates of utilization and accumulation,
as emphasized by Lavoie (2016), Serrano and Freitas (2017b), and Gallo (2026)—long-run rates

of utilization and accumulation appear to remain unaffected (Serrano and Freitas 2017b).

This conclusion rests on the assumption that the growth rate of the autonomous components of
aggregate demand is also unaffected by functional income distribution. Potential links between
functional income distribution and autonomous demand components—and, consequently, be-
tween distribution and the determinants of long-run growth rates—have not yet received broad
academic attention. Notable exceptions include Avritzer and Brochier (2025), Avritzer and
Goes (2023), Brochier and Macedo e Silva (2019), Fiebiger (2024), Caminati and Sordi (2019),



and, to some extent, Morlin and Pariboni (2023). In fact, most studies dealing with the Su-
permultiplier sidestep the question of what determines autonomous demand, leaving this issue
to future research in political economy (Morlin et al. 2024; Freitas and Serrano 2015). This
neglect has prompted criticism of the SSM approach, with some scholars questioning the very

existence of autonomous demand (Nikiforos 2018).

This paper aims to fill this gap in the literature by systematically examining the links between
functional income distribution and the components of autonomous non-capacity-creating de-
mand. More broadly, the paper seeks to demonstrate how components of autonomous demand
can be meaningfully endogenized with respect to functional income distribution and to inves-
tigate the effects of such endogenization on long-run growth rates and adjustment dynamics
following distributional shocks in Sraffian Supermultiplier models. More specifically, the paper
addresses the question of whether the Keynesian paradox of thrift and the Kaleckian paradox of
costs can be shown to hold for long-run growth rates when autonomous demand is endogenized

with respect to income and income distribution, as outlined above.

To answer these questions, I systematically review both the theoretical and empirical literature
on the determinants of the components of non-capacity-creating autonomous demand identified
by SSM theory. To the best of my knowledge, this is the first paper to systematically examine
all relevant components of autonomous demand in this way.! Where the literature suggests
an identifiable impact of functional income distribution on autonomous demand, I propose a
functional specification to operationalize the potential channels of endogeneity. These specifica-
tions are then incorporated into a theoretical stock-flow-consistent (SFC) Supermultiplier model
to study the effects of endogenous autonomous demand on long-run growth and adjustment
dynamics following shocks to consumption propensities and functional income distribution. Al-
though the endogenization of autonomous demand is informed by the empirical literature, the
methodological approach of this paper remains purely theoretical. Empirical testing of the
proposed endogeneity specifications would constitute a valuable avenue for future research but

lies beyond the scope of this paper.

The remainder of this paper is structured as follows. Section 2 provides a brief overview of
the canonical Supermultiplier model, as well as subsequent extensions and critiques. Section 3
focuses on the components of autonomous non-capacity-creating demand that determine long-
run economic growth in a Supermultiplier model and discusses which of these components might
be influenced by functional income distribution and in what ways. Where partial endogenization
of an autonomous demand component with respect to functional income distribution is possible,
Section 4 examines its effects in simulated Supermultiplier models. Section 5 discusses the
results of the simulations presented in Section 4 and reflects on their broader implications for

the SSM approach and post-Keynesian growth theory. Section 6 concludes.

IThe analysis of "non-capacity-creating business investment" is omitted here, as it appears to be quantita-
tively negligible compared to other components of autonomous demand.



2 The Supermultiplier Model

The canonical version of the Sraffian Supermultiplier Model (SSM) was developed by Freitas
and Serrano (2015) and Serrano and Freitas (2017b), building on the pathbreaking contribution
of Serrano (1995). In what follows, I present a slightly simplified version of the canonical SSM
proposed by Freitas and Serrano (2015) and Serrano and Freitas (2017b), abstracting from time

subscripts and depreciation?.

As discussed in the previous section, one of the defining assumptions that distinguishes the
SSM from other post-Keynesian macroeconomic models is its treatment of investment as a
fully induced component of aggregate demand, meaning that investment is entirely determined
by output. Under this assumption, the rate of accumulation (i.e., the growth rate of the capital
stock) can be decomposed as follows:

h

9K = _u (2.1)

where h = I/Y denotes the propensity to invest, v = K/YT the capital-to-potential-output

ratio, and u = Y/Y* the rate of capacity utilization.

The change in the rate of capacity utilization can be expressed as a function of the growth rate

of output, gy = Y /Y, and the accumulation rate gx derived above:
u=u(gy — gk) (2.2)

The second crucial assumption of the SSM is that consumption can be decomposed into induced
and autonomous components. Following traditional Keynesian reasoning, induced consump-
tion is a function of income, determined by the marginal propensity to consume cy, while
autonomous consumption is represented by a parameter Z, which is constant in the short run

but may grow over time. Aggregate consumption is therefore given by:

Rearranging the national income identity for a closed economy without government (Y = C'+1)
yields the well-known expression for output as the product of autonomous demand and the

supermultiplier:

1
s—h

In addition to the decomposition of aggregate demand into induced and autonomous compo-

Y =

Z (2.4)

nents, the SSM fundamentally relies on the “capital stock adjustment principle” introduced by
Matthews (1959) (Freitas and Serrano 2015). This principle captures the assumption that firms

target a desired normal rate of capacity utilization and adjust investment accordingly. When

2 Additionally, I adopt a slightly different notation from Freitas and Serrano (2015) and Serrano and Freitas
(2017b) for the sake of clarity and consistency.



actual utilization exceeds the desired level, firms accelerate investment; conversely, when it falls

below that level, they reduce investment.

To incorporate this mechanism into the simplified SSM representation of investment, Freitas
and Serrano (2015) endogenize the propensity to invest with respect to deviations of actual
capacity utilization from its normal level:

h = hy(u— uy) (2.5)

With an endogenous investment propensity, output growth is no longer uniquely determined

by autonomous demand growth. Instead, it is given by:

hy(u — uy,)

_ 2.6
gy =9z + PR (2.6)
Substituting equations 2.6 and 2.1 into equation 2.2 yields:
hyu(u — uy, h
d—u (gz+M ~ _u> @7
s—h v

We therefore obtain two dynamic equations describing the adjustment paths of the propensity

to invest (equation 2.5) and the rate of capacity utilization (equation 2.7).

The fully adjusted position—that is, the long-run steady state of the model—is characterized
by the equality of actual and normal capacity utilization (v = w,,), implying @ = 0. Under this
condition, equation 2.5 yields i = 0, and the expressions for output growth (equation 2.6) and
capacity growth (obtained by rearranging equation 2.7) simplify to the well-known long-run
SSM result: the growth rates of capacity, investment, output, and autonomous demand are

equal:

9k =91 =Gy = 9z (2.8)

The model therefore generates an equilibrium growth path in which economic expansion is “|...]
led by autonomous non-capacity-creating expenditure [...]” (Serrano and Freitas 2017b, p. 76).
Provided that the stability conditions are satisfied, the growth rate of autonomous demand is
the only variable capable of permanently increasing output growth and accumulation. Under
dynamic stability, deviations of capacity utilization from its normal level are self-correcting,
ensuring convergence towards the fully adjusted position (Serrano and Freitas 2017a; Freitas
and Serrano 2015).

Changes in the marginal propensity to save (s), the capital-to-potential-output ratio (v), and
the normal rate of capacity utilization (u,) generate only level effects and do not permanently
affect long-run growth rates. Nevertheless, they influence the size of the supermultiplier and,
consequently, alter the investment propensity required to reconcile actual capacity utilization

with its desired normal level (Freitas and Serrano 2015).



2.1 Theoretical Extensions

Whereas the canonical SSM developed by Freitas and Serrano (2015) treats autonomous non-
capacity-creating demand as a single aggregate variable, more elaborate versions of the model
provide a more explicit representation of its constituent components. In an open economy
with a government sector, autonomous non-capacity-creating demand can be decomposed into
autonomous consumption, investment, public spending, and exports (Z = C, + I, + G, +
X.) (Hein 2023b). As analytically demonstrated by Dutt (2019), the core conclusions of the
Supermultiplier model remain unchanged, regardless of which expenditure category serves as

the autonomous component.

Pariboni (2016), Mandarino et al. (2020), and Di Bucchianico et al. (2024) focus on credit-
financed consumption as the dominant autonomous demand component. They show that Su-
permultiplier models driven by debt-financed consumption can generate sustainable growth

regimes characterized by stable long-run debt-to-income ratios.

Deleidi et al. (2019a) and Deleidi et al. (2019b) focus on government spending and examine the
interaction between public expenditure and private R&D investment. They find that expan-
sionary fiscal policy aimed at promoting structural change (mission-oriented policy) stimulates
private R&D expenditure, thereby strengthening the supermultiplier beyond its direct con-
tribution to growth. More generally, Fiebiger (2021) likewise concludes that public spending
generates crowding-in effects. Furthermore, Summa (2022) argues that expansionary fiscal pol-
icy, beyond its role in countercyclical interventions, enhances private-sector financial stability
through its long-run expansionary effects. Similarly, Di Domenico and Russo (2022) show that
fiscal expansion in response to labour-augmenting technological change is necessary to maintain

employment.

Oreiro and Santos (2023) argue that exports constitute the only viable source of demand-
led growth for small open economies. Faster growth driven by rapidly expanding alternative
autonomous demand components becomes infeasible due to balance-of-payments constraints,

whereas growth below the balance-of-payments-constrained rate is considered undesirable.

2.2 Theoretical and Empirical Critique

Researchers from the Kaleckian camp have criticised the Supermultiplier approach on several
grounds, including its assumption of an exogenously given normal rate of capacity utilization
(Nikiforos 2013; Nikiforos 2018), the empirical plausibility and practical relevance of its stability
conditions (Gallo 2022), the absence of an explicit investment function that accounts for prof-
itability considerations and animal spirits (Nikiforos 2018; Nikiforos et al. 2024b; Oreiro et al.
2020), and the empirical direction of causality between utilization and accumulation (Nikiforos
et al. 2024b; Nikiforos et al. 2024a).

A detailed examination of these issues is beyond the scope of this paper. For responses to
the aforementioned criticisms, I refer to Dutt (2019), Dejuan (2017), Serrano et al. (2023),
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and Summa et al. (2024). Instead, I focus on perhaps the most fundamental criticism of the
Supermultiplier approach: the claim that autonomous expenditure is not genuinely autonomous
(Nikiforos 2018; Nikiforos et al. 2024b; Skott et al. 2022).

At the outset, it is worth noting that this debate is often characterized by semantic ambiguity.
Definitions of autonomous non-capacity-creating demand vary considerably across the SSM lit-
erature. Importantly, Serrano et al. (2023) emphasize that “autonomous” was never intended
to imply complete independence from other economic variables.®> According to these authors,
the crucial distinction between autonomous and induced demand lies in its financial indepen-
dence from the circular flow of income. Autonomous demand must not arise directly from
contractual incomes generated by production decisions (Serrano et al. 2023, pp. 25-26), but
may nevertheless depend on variables such as interest rates, competitiveness, and institutional

arrangements.

Critics nevertheless identify several channels through which autonomous demand may depend
on current or past income. With regard to credit-financed consumption and residential in-
vestment, Nikiforos (2018), Nikiforos et al. (2024a), and Skott et al. (2022) emphasize the im-
portance of expected lifetime income, debt-to-income ratios, financial conditions, and growth

expectations.

Although stock-flow-consistent Supermultiplier models generally yield stable long-run debt-to-
income ratios, Nikiforos (2018) points out that overshooting debt ratios during the transition
may trigger credit restrictions before induced investment has had sufficient time to stabilize the
system. In such cases, autonomous credit-financed demand may contract in a Minskyan fashion
before the stabilizing mechanisms become effective. To date, this argument has received limited
attention in the SSM literature, where banks are generally treated as passive intermediaries
(Pariboni 2016; Mandarino et al. 2020). Similar criticisms apply to government expenditure.
Nikiforos (2018, p. 10) note that government spending is unlikely to be autonomous if fiscal
policy responds to deficits or tax revenues, while Skott et al. (2022) find little empirical evidence

that government spending grows independently of national income.

At a minimum, as argued by Dutt (2019), treating autonomous demand components as ex-
ogenous requires stronger theoretical and empirical justification. While the induced nature of
investment is explicitly justified by the capital stock adjustment principle, comparable justifi-
cations for the exogenous growth of autonomous demand are largely absent from the canonical
literature (Serrano 1995; Serrano and Freitas 2017b; Freitas and Serrano 2015).

The distinction between autonomy and exogeneity is therefore crucial. Autonomous demand
components may indeed be autonomous in the sense that they are not financed through contrac-

tual income. However, this does not necessarily imply that they are independent of domestic

3 Already Serrano (1995, p. 84) argued that “the evolution over time of such autonomous components neces-
sarily depends on a variety of economic, institutional and technological forces”, while expressing doubts about
the possibility of representing them in a general functional form.



income, income distribution, or financial conditions. Consequently, it may be more fruitful
to bridge the gap between autonomy and exogeneity by conceptualizing the components of Z
as autonomous yet endogenous demand components. This perspective is adopted in the next
section, which systematically examines potential channels of endogeneity for all components of

autonomous demand.

3 Endogenous Autonomous Demand in the Supermulti-
plier Model

The idea of endogenous autonomous demand has given rise to a growing body of literature that
seeks to incorporate feedback effects from income and functional income distribution into the
SSM framework (Brochier 2020; Avritzer and Brochier 2025; Brochier and Macedo e Silva 2019;
Fiebiger 2024). At the same time, it has prompted a refinement of the definition of autonomous
demand by the original proponents of the SSM approach. In their response to critics, Summa et
al. (2024) argue with respect to residential investment as a component of autonomous demand
that “even if income or output had some impact, as long as this is not the single determinant
of this type of expenditure, residential investment will still be partially independent from the
cycle.” A similar argument is advanced by Serrano et al. (2023), who contend that a partial
endogeneity of autonomous demand with respect to income can be readily incorporated into
the Supermultiplier model, provided that some component of autonomous demand remains
truly independent. Under such conditions, the general results of the model remain unchanged.

Formally, this partial endogenization can be represented as

7 =27+pY (3.1)

where Z denotes the truly autonomous component of demand, while pY captures the feed-
back effect from income on autonomous demand. Substituting equation 3.1 into the canonical
Supermultiplier model introduced in Section 2, the equilibrium level of output becomes

yi-— 1t 7 (3.2)

s—h—p

Hence, the partial endogenization of autonomous demand reduces the size of the supermul-
tiplier, while the long-run growth rate of output and the normal rate of capacity utilization
continue to be determined exclusively by the growth rate of the truly autonomous component of
demand, gz. As equation 3.2 clearly illustrates, the long-run growth rate remains independent

of income distribution in this formulation.

An important implication of these recent contributions for attempts to establish the paradoxes
of thrift and cost in the long run is that demonstrating only a partial endogeneity of autonomous
demand is insufficient. Instead, it must be shown that the growth rate of autonomous demand

depends systematically on income and distribution.



Establishing an endogeneity of autonomous demand with respect to functional income distribu-
tion requires, first and foremost, a detailed analysis of the transmission channels through which
distribution affects both the level and growth rate of autonomous demand. Accordingly, the
present section systematically examines the relationship between the individual components of

autonomous demand, functional income distribution, and the propensity to save.

3.1 Consumption out of wealth

Brochier and Macedo e Silva (2019) argue that the absence of the paradoxes of thrift and cost
in the canonical Supermultiplier model stems from the neglect of feedback effects running from
flows to stocks. To address this problem, they develop a stock-flow consistent Supermultiplier
model (SFC-SSM) in which consumption consists of both an induced and an autonomous

component, with the latter depending on accumulated household wealth V_; (see also Fiebiger
(2024)).4

C= Cy(l — 7T)Y -+ CVv,1 (33)

The stock of wealth in a given period is determined by the stock of wealth inherited from the

previous period and current saving:

V=V,+S85 (3.4)

However, a fundamental accounting problem arises when wealth-financed consumption is treated
as the only (or dominant) autonomous component of demand in a stock-flow consistent Super-
multiplier model. Given a stable propensity to consume out of wealth (¢, = 0), the growth
rate of wealth-financed consumption is equal to the growth rate of household wealth itself.
Consequently, a persistently positive growth rate of wealth-financed consumption requires a
continuously growing stock of household wealth.

Yet household wealth can only increase if household saving exceeds consumption out of wealth.
In macroeconomic terms, this implies a net monetary leakage from aggregate demand. In a
closed economy with fully induced investment and no other sector generating net expenditure
injections, such leakages reduce aggregate demand growth and ultimately drive the system

toward a zero growth rate.

Therefore, wealth-financed consumption cannot by itself serve as a sustainable autonomous
driver of growth. For wealth-financed consumption to generate persistent expansion through
the Supermultiplier mechanism, another sector must simultaneously accumulate net liabilities
in order to accommodate households’ desire to accumulate wealth. Alternatively, household
wealth would have to increase through mechanisms such as capital gains or asset revaluations

that are independent of current income and saving flows.

4The presentation of the model by Brochier and Macedo e Silva (2019) used here abstracts from asset
revaluations and the government sector, which is treated as fully endogenous in their original framework.



3.2 Credit-financed Consumption

From an SFC perspective, it appears intuitive that credit-financed consumption is endogenous
to income and distribution. If households are unwilling to sustain ever-increasing debt-to-
income ratios, debt-financed consumption must ultimately be linked to the level and growth
of income and can therefore never be fully autonomous. As shown by Pariboni (2016) and
Mandarino et al. (2020), the stabilization of debt-to-income ratios may occur endogenously
through rising incomes. Nevertheless, individual households will always consider the future
repayment burden of debt and will therefore condition borrowing decisions, in one way or
another, on current and expected income. This endogeneity channel is particularly evident in
the case of credit-card debt or debt arising from the use of Fintech applications such as PayPal,

where repayment typically occurs on a monthly basis.

Accordingly, many studies outside the SSM research agenda treat credit-financed consumption
as a derived function of disposable income, where the level of borrowing is determined by a
propensity to borrow (see, for example, Dutt (2006) or Hein (2012)). Such an endogenization
would imply that credit-financed consumption becomes fully induced, despite remaining finan-
cially autonomous, and therefore ceases to function as an autonomous demand component in
the SSM sense. In that case, the growth rate of credit-financed consumption would be entirely

determined by the growth rate of output.

Avritzer and Brochier (2025) adopt a different endogenization strategy by partially linking the
growth rate of credit-financed consumption to workers’ debt-to-income ratio and the interest
rate on consumer credit. The problem is that Avritzer and Brochier (2025) provide neither
theoretical nor empirical justification for this specific form of endogeneity. Introducing a link
between debt-to-income ratios and credit-financed consumption is certainly plausible as argued
above. However, it remains unclear why workers’ debt-to-income ratio should directly affect the
growth rate of credit-financed consumption rather than its level. While the chosen functional
form is analytically convenient for deriving the paradox of costs in the long run, it lacks a

convincing economic foundation.

Endogenizing the level of credit-financed consumption with respect to workers” debt-to-income
ratios would appear more intuitive, since workers can directly influence their borrowing decisions
but not the growth rate of borrowing itself. However, as Van Treeck (2014) shows for the US,
prior to 2008 debt-to-income ratios increased for all but the top 10% of the income distribution
without slowing consumer credit growth. On the contrary, both debt-financed consumption and
debt-to-income ratios increased simultaneously. So there must be at least more factors at work
in determining the trajectory of consumer credit. This motivates the present study to draw on
a broader range of theoretical and empirical literature in order to endogenize credit-financed

consumption with respect to income and distribution.

According to heterodox consumption theories inspired by Duesenberry’s relative income hy-

pothesis and Veblen’s notion of conspicuous consumption, individual consumption is shaped by
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consumption norms, defined as “the standard of consumption an individual considers normal
based on his group identity” (Cynamon and Fazzari 2008). Consumption norms are determined
by both cross-sectional and autoregressive reference mechanisms. In terms of cross-sectional
reference effects, individuals are influenced by social reference groups through status compar-
ison and information transmission (Cynamon and Fazzari 2008). Status comparison implies
that consumption generates positional externalities, since the value of certain goods depends
on their prevalence within the relevant reference group (Frank et al. 2014). As a result, indi-
vidual consumption demand is positively affected by the consumption behavior of the reference
group, which in turn feeds back into the group’s own consumption behavior, generating a type

of consumer arms race (Frank et al. 2014).

Numerous studies suggest that individuals tend to select reference groups located above them in
the income hierarchy. Consequently, redistribution from lower- to higher-income households, or
advertising targeted at above-median income earners, can generate “expenditure cascades,” in
which higher consumption levels trickle down from rich to poor households through consumption
emulation (Frank et al. 2014).

The autoregressive dimension of consumption norms refers to the persistence of consumption
habits and the desire to maintain previously attained living standards. Past increases in con-
sumer credit, whether driven by greater demand or more permissive credit supply, increase
future demand for consumer credit (Brown 2008; Cynamon and Fazzari 2008; Ryoo and Kim
2014; Starr 2010; Gao et al. 2023). A related transmission mechanism is the “Diderot Effect”
discussed by Gonzalez (2015). According to this effect, the acquisition of a new good alters the
standards against which existing possessions are evaluated. As a consequence, the purchase of
expensive goods through credit may create demand for additional credit-financed consumption
(Gonzalez 2015; Starr 2010; Russo et al. 2016).

This path dependence of consumption amplifies the positive relationship between inequality
and debt-financed consumption among lower-income households. If income is redistributed
from lower- to higher-income groups, high-income households may increase consumption, while
lower-income households may attempt to preserve previously attained living standards rather
than reducing consumption proportionally. As their income declines, an increasing share of

their consumption expenditure must therefore be financed through credit.

Whether the conceptual distinction between capitalists and workers can be meaningfully applied
to theories of relative consumption remains disputed. Such an approach requires workers to
regard capitalists as their primary reference group. This view has been advanced by Dutt (2008),
Barba and Pivetti (2008), and Setterfield and Kim (2016). Other authors argue instead that
individuals select reference groups closer to their own social identity. Nevertheless, Kapeller
and Schiitz (2015) demonstrate in a neo-Kaleckian model with a heterogeneous working class

that the effects of conspicuous consumption persist even under these assumptions.

The central conclusion of the literature on conspicuous consumption and the relative income
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hypothesis is that rising inequality, through redistribution from lower- to higher-income groups,
may increase credit-financed consumption among lower-income households (Van Treeck 2014;
Kapeller and Schiitz 2015; Setterfield and Kim 2016). Propensities to consume and to borrow
therefore depend not only on the absolute level of household income, but also on a household’s
relative position within the income distribution and on the relationship between current and
past income (Van Treeck 2014). Empirical evidence from the United States, including rising
household indebtedness and consumption alongside a falling wage share, as well as increases
in perceived minimum consumption that exceed the growth of median income, provides strong
support for theories of conspicuous consumption and the relative income hypothesis (Van Treeck
2014; Kapeller and Schiitz 2015).

3.3 Residential Investment

The literature on the macroeconomic determinants of residential investment remains relatively
limited and does not provide a clear academic consensus. Nevertheless, house prices and in-
terest rates are commonly identified as key determinants of residential investment (Petrini and
Teixeira 2023; Kohlscheen et al. 2020). Petrini and Teixeira (2023) combine these variables into
a measure they term the “housing own rate of return” and find that changes in this indicator
explain roughly half of the variation in residential investment growth. Teixeira and Petrini
(2023) develop a stock-flow consistent Supermultiplier model (SFC-SSM) to analyse the long-
run growth effects of residential investment. In their framework, residential investment acts as

a component of autonomous demand and is specified as follows:

Ih = (1 + glh)[h—l (35)

The growth rate of residential investment is assumed to be

14+ 7m0
ar, = (b - ¢0wn ( - 1) 3.6
" ° L+ gp, ( )

where 7,,,, denotes the mortgage interest rate and g,, the growth rate of real estate prices, i.e.
house price inflation.> Using this specification, Petrini and Teixeira (2023) derive the standard
Supermultiplier result that functional income distribution has no long-run effect on growth,

whereas asset price inflation and interest rates do affect long-run growth through equation 3.6.

In contrast, Arestis and Gonzélez-Martinez (2015) and Egebo and Lienert (1988) identify house-
hold disposable income as a major determinant of residential investment across most OECD
economies, with the notable exception of the United States. With respect to the direct impact
of income distribution and inequality on residential investment, the existing literature is sparse

and reaches conflicting conclusions.

Guan (2017) argues that rising income inequality reduces consumption and increases aggre-

gate saving because higher-income households exhibit larger propensities to save. Given lower

5The original notation has been modified for consistency.
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consumption demand and higher saving, investors are assumed to shift resources toward the
“virtual economy” — speculative assets driven primarily by capital gains — rather than the
“real economy,” where returns depend on productive activity. Within this speculative sphere,
real estate is argued to be particularly attractive because of its specific asset characteristics.
As capital flows into the real estate sector, rising property prices stimulate further investment,
generating a self-reinforcing dynamic of residential investment and asset price inflation. Goda
et al. (2019) similarly emphasise the role of real estate as an investment asset and argue that
rising incomes at the top of the distribution increase investment in real estate, thereby pushing
up house prices and further stimulating real estate investment (see also Nakajima (2005); Zhang

(2016)).

Hailemariam et al. (2021) criticise the analysis of Goda et al. (2019), arguing that their empirical
findings are unreliable because they focus on a limited time period during which inequality and
house prices happened to move together. Instead, Hailemariam et al. (2021) analyse data for 17
OECD countries over the period 1870-2015 and find a negative relationship between inequality
and house prices. In their framework, crime rates constitute the main transmission channel:
higher inequality increases crime, which depresses housing prices in affected areas more strongly
than prices rise elsewhere. Méaattanen and Tervié (2014) arrive at a similar conclusion using

an assignment model.

Given the ambiguous findings in the literature discussed above, no clear conclusion can be
drawn regarding the qualitative or quantitative impact of functional income distribution on

residential investment or the growth rate of it.

3.4 Government Expenditures

Most studies applying the SSM approach treat all government expenditure as autonomous
demand. This is, however, conceptually problematic. Proponents of this view argue that
public spending is autonomous because it results from exogenous political decisions and is
initially financed through central bank money creation before taxes are collected (Di Domenico
et al. 2024). While fiscal capacity in a sovereign monetary system is indeed not constrained
by prior tax revenue — as emphasized by Modern Monetary Theory and widely accepted in
post-Keynesian economics (Lavoie 2022) — governments in practice strongly base expenditure

planning on expected tax revenues and adjust spending accordingly Nikiforos (2018). ¢

From an accounting perspective, the fiscal position also matters. Although government spend-
ing initially creates reserves and deposits, subsequent taxation withdraws money from the
circuit. Over a full period, a balanced budget therefore implies a zero net injection. This

becomes clear analytically when government spending is assumed to be entirely 'tax-financed’:

Y=CH+I+G+Z=(1-s)(1-t)Y +hY +tY + 2 (3.7)

6For Germany, see for example BMF (2026).
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Solving for Y yields

Z
Y = —(S s ) (3.8)
Equation 3.8 shows that, under a balanced budget, government spending affects the supermul-
tiplier but does not appear as an autonomous demand component in the numerator. A larger
government share in GDP still raises short-run equilibrium output because taxed income is
assumed to be fully spent, whereas untaxed income is partly saved. However, since changes
in the tax rate t do not directly affect autonomous demand, the long-run growth rate remains

independent of government size.

It is therefore more appropriate to distinguish between an induced component of government
expenditure linked to expected tax revenues and a genuinely autonomous, deficit-financed com-
ponent (With regard to Germany, one could think of the recent "off-budget funds" or deliberate
suspensions of the debt-break). What matters for the dynamics of autonomous demand is not

total government spending, but specifically this debt-financed part.

The literature on the political economy determinants of government spending identifies both
demand- and supply-side determinants, but empirical findings remain mixed and highly context-
specific (Facchini 2018). Demand-side theories emphasize factors such as per capita income,
inequality, and political ideology. Wagner’s Law links higher income to greater public spending,
though empirical support is weak. Median voter models predict more redistribution in unequal
societies, yet evidence is inconclusive here as well (Meltzer and Richard 1981; De Mello and
Tiongson 2006). Political ideology and fragmentation, however, appear to exert a more ro-
bust influence on spending patterns (Facchini 2018). Supply-side theories stress productivity
differentials and labor costs. Building on Baumol’s cost disease, Facchini et al. (2017) argue
that rising labor costs increase government expenditure relative to GDP, implying an inverse

relationship between the profit share and public spending.

Research on countercyclical fiscal policy further suggests that fiscal policy reacts strongly to
declines in lower wages, mainly through automatic stabilizers such as taxes and unemployment
benefits (Murray 2024). This implies that redistribution from wages to profits may reduce
tax revenues while leaving expenditure stable or even increasing it, thereby expanding deficit-
financed spending. Yet while this mechanism likely applies to cyclical downturns, structural

declines in wages could instead intensify pressures for austerity and budget cuts.

Marxian and Kaleckian approaches emphasize class power and political conflict. Kalecki (1943)
argues that capitalists oppose sustained full employment because it weakens labor discipline,
making austerity a political tool to preserve capitalist power. Related work highlights the
influence of lobbying, political finance, bureaucratic structures, and international organizations
in shaping fiscal policy in favor of capital interests (Ferguson et al. 2020; Farnsworth 2005). At
the same time, some forms of public spending, such as military, education, and parts of social

policy, may also serve capitalist interests (Foley 1978). Empirical evidence further suggests that
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the determinants of government spending vary across historical periods. Brady and Lee (2014)
find that class-related power resources mattered during periods of fiscal expansion, whereas

institutional and structural factors dominated during retrenchment periods.

Overall, the relationship between functional income distribution and government spending
remains theoretically ambiguous. A higher profit share may increase government spending
through redistributional pressures, political polarization, and countercyclical stabilization, but
it may also reduce spending through austerity pressures, weaker labor power, and Baumol-type
cost dynamics. Furthermore, attributing these effects to induced and autonomous government

spending is not straightforward.

3.5 Exports

The link between the level of exports and functional income distribution is already implicit in
Michal Kalecki’s theory of cost-plus pricing and has been incorporated into Kaleckian open-
economy models by various authors. Detailed textbook treatments are provided by Hein (2023a,
Ch. 4) and Hein (2014, Ch. 7).

According to Kaleckian pricing theory, firms operating under oligopolistic competition deter-
mine prices by applying a mark-up over unit variable costs. Unit variable costs consist of unit
labor costs (ULC') and unit material costs (UMC'). In an open economy, firms import raw
materials and intermediate inputs for production as well as finished goods for domestic sale.

Mark-up pricing can therefore be represented as

p=1+m)(ULC+UMC)=(1+m) <%+pfeL) (3.9)

where m is the mark-up, w = W/N the wage rate, y = Y/N labor productivity, p; the foreign
price level, e the nominal exchange rate (in price notation), and ¢ the import intensity of

production.

Defining the ratio of unit material costs to unit labor costs as

. UMC  pse
= — = = 3.10
equation 3.9 can be rewritten as
N,

p:(1+m)(1+j)§. (3.11)

The profit share is therefore given by

II IT 1+

7 m(l+)) (3.12)

TY TO+W  ml+j)+L
Hence, in an open economy the profit share depends not only on the mark-up, but also on

foreign prices, the nominal exchange rate, the import intensity of output, and domestic unit
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labor costs.

Following Hein (2014, Ch. 7), the real exchange rate e, = ep;/p is used as a proxy for interna-

tional price competitiveness. A higher real exchange rate corresponds to greater international

competitiveness. Exports depend on foreign demand and international price competitiveness:
X =z1e, + 22Y5 (3.13)

The growth rate of exports is obtained from equation 3.13 as

Tie, oYy
9x = 7 e, T 57 9¥p (3.14)

where g., is the growth rate of the real exchange rate and gy, the growth rate of foreign income.

For the analysis of the impact of the propensity to consume and the profit share on long-run
export growth, it must be taken into account that the real exchange rate is itself linked to
distribution through equations 3.9-3.12. Substituting equation 3.9 into the definition of the

real exchange rate gives

epf
(1+m) (% +pfeL>

Hence, the effect of the profit share on the growth rate of exports depends crucially on the

(3.15)

€p =

source of the change in the profit share, as gets clear when taking the partial derivative of the

growth rate of exports with respect to the profit share:

dgx T1X2Y Oe,

on  (x1e, + 22Y))? (9 = 9v,) 5. (3.16)

The corresponding sign condition for the effect of the profit share on the growth rate of exports

18

095 Oe,
57? 20 <= (g —9v;) Ir 2 0. (3.17)

Thus, a positive effect of the profit share on export growth occurs either when the real exchange

rate grows faster than foreign income and the effect of the profit share on competitiveness is
positive, or when foreign income grows faster than the real exchange rate and the effect of the

profit share on competitiveness is negative.

With respect to the determinants of distribution discussed above, the relevant partial derivatives

of the real exchange rate are
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(3.18)

(3.19)

(3.20)

(3.21)

(3.22)

As equations 3.18-3.22 show, international price competitiveness increases when a higher profit

share is driven by falling domestic wages, rising foreign prices, or a nominal depreciation of the

domestic currency. By contrast, competitiveness deteriorates when a higher profit share results

from a rising mark-up or increasing import intensity.

Table 1 summarizes the overall effects of distributional changes on long-run export growth.

Table 1: Export Growth Regimes

Cause AT Ae, Export growth

+Am + - —Agx, if ge, > gv;; +Agx, if ge, < gv;
—Aw + - +Agx, if ge, > gv;; —Agx, if ge, < gv;
+Apy + +  +Agx, if g, > gy —Agx, if ge, < gv;
+Ae + +  +Agx, if ge, > gy —Agx, if ge, < gy,
+Au + - —Agx, if ge, > gv;; +AYX, i ge. < gv;

4 Simulations

In addition to the analytical investigation of the various channels through which autonomous

demand may become endogenous, the macroeconomic implications of endogenous autonomous

demand will now be explored through simulations using a simple stock-flow-consistent Super-

multiplier model (SFC-SSM). The links between functional income distribution and autonomous

demand discussed above will be operationalized and subsequently simulated in the SFC-SSM

only where they could be reliably established through the literature review in Section 3 (i.e., for
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consumption out of wealth, credit-financed consumption, and exports), while the ambiguous

cases will not be examined further.

The balance-sheet and transaction-flow matrices presented below define the general accounting
structure of the baseline model, which will subsequently be modified for each of the specific

components of endogenous autonomous demand under consideration.

In its baseline specification, the model consists of five sectors: workers’ households, capitalist
households, firms, the government sector, and banks. For the sake of simplicity, the model
abstracts from the existence of a central bank and assumes a purely endogenous bank-money
economy. Furthermore, bank deposits constitute the only financial asset, while firms are the
only sector permitted to incur debt. Table 2 presents the complete balance-sheet matrix of the
baseline model.

Table 2: Balance-Sheet Matrix (Baseline SFC-SSM)

Workers Capitalists Firms Government Banks Total

Capital +K +K
Deposits  +Dy +D¢ -D 0
Loans —Lp +L 0
Balance -V —Ve —Vr —Va —Vg —-K
Sum 0 0 0 0 0 0

The transactions taking place in each period are summarized in the transaction-flow matrix
shown in Table 3. The model contains three induced components of aggregate demand: workers’
and capitalists’ consumption out of income (Cyy and Cy¢), firms’ capacity-creating investment
(1), and induced government expenditure (Gr). Workers receive wage income W and pay taxes
on labor income Ty, while all profits IT are distributed to capitalists, who in turn pay taxes on
capital income T>. Functional income distribution is governed by the profit share 7, such that
W = (1—-m)Y and Il = 7Y. Tax revenues depend on income and the corresponding tax rates
on labor and capital income, ty and tc.

The baseline model assumes a balanced government budget, implying that government expen-
diture is entirely induced and given by Gr = tY. Workers and capitalists accumulate wealth
in the form of bank deposits, while firms finance capacity-creating investment through bank

loans.
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Table 3: Transaction Flow Matrix (Baseline SFC-SSM)

Workers Capitalists Firms Government Banks Total

Current Capital

Transactions

Autonomous Demand (Z) +Z [—Z]
Consumption (income) —Cyw  —Cyc +Cy 0
Investment +1 —1I 0
Government spending +Gr —Gr 0
[Memo: GDP) Y]

Taxes —Tw —Tc +T 0
Wages +W -W 0
Firms profits +I1I —II 0
Net lending N Ly NL¢c NLp NLg NLg 0
Flow of Funds

A in loans +ALp —-AL 0
A in deposits —ADy  —ADe +AD 0
Total 0 0 0 0 0 0

The closure of the SFC-SSM model closely resembles the canonical Supermultiplier model
discussed in Section 2. Investment is fully induced, such that I = hY, where the propensity to
invest h follows a flexible accelerator mechanism reacting to deviations of capacity utilization

from its normal rate:

h = hyu(u — uy) (4.1)

Consumption out of income is modeled as a fixed share of disposable income. Workers’ con-

sumption is given by

OYW == Cyw(l - tw)(l - 7T)Y (42)

while capitalists’ consumption is given by

OYC = Cyc(l - tc)ﬂ'y (43)

For simplicity, the capital-to-potential-output ratio is normalized to unity, implying that the

rate of capacity utilization reduces to

U= (4.4)

Autonomous demand Z constitutes the driving force of the system. In the transaction-flow
matrix shown in Table 3, autonomous demand is not explicitly assigned to a specific sector.
In the baseline simulation presented below, autonomous demand is assumed to be financed
through deposit creation by the banking sector, which implies that banks gradually accumulate
negative net worth over time. While clearly unrealistic as a long-run institutional arrangement,

this simplifying assumption facilitates the analysis of the dynamics generated by an SFC-SSM
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driven by exogenous autonomous demand. In the remainder of this section, each component of
autonomous demand will be introduced separately into the model, resulting in corresponding

more realistic modifications to the balance-sheet and transaction-flow matrices.

In order to examine whether the paradoxes of thrift and cost emerge in the short and long run,
each variant of the simple SFC-SSM is initialized in its long-run equilibrium and subsequently
subjected to two separate shocks. The first shock permanently increases the profit share by 20%
(profit-share shock), while the second shock permanently reduces the propensities to consume
of both workers and capitalists by 20% (thrift shock). The resulting dynamics for the baseline

SFC-SSM with a single exogenously growing component of autonomous demand are shown in

Figure 1.
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Figure 1: Baseline SFC-SSM with Exogenous Autonomous Demand

The simulation results correspond closely to the predictions of standard Supermultiplier theory.
Both shocks shift the growth paths of output and the capital stock downward (upper-left and
upper-middle panels”), while the long-run accumulation rate gradually converges back to the
exogenous growth rate of autonomous demand following the initial negative disturbance (upper-

right panel). The rate of capacity utilization initially declines but subsequently converges

"Note that the time window in these two plots is reduced to the first 150 periods for better visibility.
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back to its normal level u, through the adjustment of the propensity to invest in response
to deviations from normal utilization (lower-left and lower-middle panels). Since the increase
in the profit share and the reduction in the propensities to consume both raise the aggregate
propensity to save, the value of the supermultiplier declines permanently. This adjustment is

accommodated by a permanently higher ratio of autonomous demand to capital.

4.1 SFC-SSM with Consumption out of Wealth

As in the analysis of consumption out of wealth as the dominant component of autonomous
demand in Section 3, the baseline SFC-SSM will now be extended to incorporate workers’ and
capitalists’ consumption out of wealth (Cyw,; and Cy¢) and wealth accumulation (Vjy, and

Vo) as follows:

Cyvwi = cvw Vv (4.5)
Cveor = cveVoi (4.6)
Ve = Vi1 + NLw, (4.7)
Vor =Vei-1+ NLcy (4.8)

The balance sheet matrix of the extended SFC-SSM with consumption out of wealth is the
same as for the baseline model. In the transaction flow matrix, consumption out of wealth is
now added explicitly as autonomous demand, while exogenous autonomous demand that was

driving the baseline model is entirely removed.

Table 4: Transaction Flow Matrix (Wealth-driven SFC-SSM)

Workers Capitalists Firms Government Banks Total
Current Capital

Transactions

Autonomous Demand (Z)

Consumption (wealth) —Cyvw  —Cyc +Cly 0
Consumption (income) —Cyw  —Cyc +Cy 0
Investment +1 —I 0
Government spending +Gr —Gr 0
[Memo: GDP)| Y

Taxes —Tw —Tc +T 0
Wages +W -W 0
Firms profits +11I —II 0
Net lending N Ly NL¢c NLp NLq NLg O
Flow of Funds

A in loans +ALp —-AL 0
A in deposits —ADy —AD¢ +AD 0
Total 0 0 0 0 0 0 0
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Unlike the other simulations, this version of the SFC-SSM is not initialized at its long-run
steady state in order to illustrate the convergence process toward zero growth. The model is
instead initialized with an above-equilibrium wealth-to-capital ratio. Since autonomous demand
is generated by consumption out of wealth, the initially high stock of wealth implies a high
initial level of autonomous expenditure. The simulation results of the simple SFC-SSM with

endogenous consumption out of wealth are shown in Figure 2.
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Figure 2: SFC-SSM with Endogenous Consumption out of Wealth

The upper panels show that output and the capital stock continue to grow for a prolonged
period, while their growth rates gradually converge toward zero®. Initially, the large inherited
stock of wealth generates a high level of autonomous consumption demand. This sustains a
relatively high level of output and induces firms to invest according to the investment function
I = hY . Investment expenditure then creates additional income, which raises household saving
and allows the stock of wealth to continue increasing over time. Although households save more
than they spend through consumption out of wealth, this does not reduce aggregate demand

because the remaining saving is absorbed by firms’ investment expenditure. In equilibrium,

8Note that output and the capital stock are here reported in levels instead of long-terms to better visualize
the convergence to zero growth
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household saving is matched by investment plus autonomous consumption out of wealth,

As long as household saving exceeds consumption out of wealth, net wealth continues to in-
crease. Since autonomous demand is proportional to the stock of wealth, the rising wealth
stock sustains further autonomous consumption demand, producing a cumulative expansionary

process in which autonomous demand and induced investment reinforce one another.

However, this growth mechanism weakens over time. Investment continuously increases the
capital stock, while autonomous demand grows only through the comparatively slower accumu-
lation of household wealth. Consequently, the ratio of autonomous demand to capital gradually
declines, reducing the rate of capacity utilization. Once utilization falls towards its normal level,
the Harrodian adjustment mechanism (h = hvy,(u — u,)) lowers the propensity to invest, slow-
ing investment growth and therefore the growth of output and wealth. The economy therefore
gradually becomes overcapitalized relative to the autonomous component of demand. Eventu-
ally, the growth of autonomous demand becomes too weak to sustain continued expansion of
output and capital. The system then converges toward a stationary position in which net wealth
ceases to grow, autonomous demand stops expanding, normal capacity utilization cannot be

recovered and the growth rates of output and capital converge toward zero.

The contractionary shocks to the profit share and to the propensities to consume out of income
do not alter the long-run tendency of the model to converge toward zero growth but they

accelerate the convergence towards the new long-run steady state.

4.2 SFC-SSM with Credit-financed Consumption

Based on the discussion in section 3, credit-financed consumption is operationalized with the

following function:

Cr=L=(+GCL 1+ Gm — C3m (4.9)

In equation 4.9, (; captures the self-reinforcing dynamics of consumer borrowing arising from

L,

positional externalities, consumer arms races, and the “Diderot effect.” The parameter (; reflects
the positive effect of inequality on credit-financed consumption operating through expenditure
cascades, conspicuous and defensive consumption, and the desire to preserve previously attained
living standards. The final term captures both potential credit rationing resulting from rising
debt-to-income ratios and households’ attempts to avoid unsustainable debt accumulation.
Finally, the parameter (y accounts for determinants of aggregate credit-financed consumption
that are not directly related to income distribution, including, for example, consumer sentiment,

demographic structure, financial innovation, and the degree of financial regulation.
The balance sheet matrix is now adjusted to allow for debt accumulation of workers. For
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simplicity it is assumed that only workers engage in credit-financed consumption.

Table 5: Balance-Sheet Matrix (Credit-driven SFC-SSM)

Workers Capitalists Firms Government Banks Total

Capital +K +K
Deposits + Dy, +D¢ -D 0
Loans — Ly —Lp +L 0
Balance —Vyy —Ve -Vr Ve -V —-K
Sum 0 0 0 0 0 0

Likewise, the transaction flow matrix is adjusted to show workers’ credit-financed consumption

and the corresponding increase in workers loans.

Table 6: Transaction Flow Matrix (Credit-driven SFC-SSM)

Workers Capitalists Firms Government Banks Total

Current Capital

Transactions

Autonomous Demand (Z)

Consumption (credit) —Crw +Cr, 0
Consumption (income) —Cyw  —Cyc +Cy 0
Investment +1 -1 0
Government spending +Gr —Gr 0
[Memo: GDP)| Y

Taxes —Tw —Tc +T 0
Wages +W -W 0
Firms profits +I1 —II 0
Net lending N Ly NLc NLp NLg NLg 0
Flow of Funds

A in loans +A Ly, +ALp —-AL 0
A in deposits —ADy —AD¢ +AD 0
Total 0 0 0 0 0 0

This version of the model is initialized at its long-run equilibrium before being subjected to
both the profit shock and the thrift shock.

The simulation results of the simple SFC-SSM with endogenous credit-financed consumption are
shown in figure 3°. The dynamics of gz indicate that the extended model is not identical to the
version with exogenous autonomous demand. In particular, the profit shock initially increases

the growth rate of credit-financed consumption and the effect of the profit shock on utilization

91n the lower panels, the time horizon was shortened in order to display the dynamics around the shock more
clearly.

24



o _] o _] -]
- -
[e)
o — —] o
S r =
s © - e © - < — |_I'l
8 < - S < - o g ] |’
~ — Baseline ~ 4 — Baseline © \ — Baseline
Profit shock Profit shock N + « + Profit shock
o A2 = = Thrift shock o - = = Thrift shock S = = Thrift shock
T T T T T T T T [SHE T T T T
0 50 100 150 0 50 100 150 0 100 200 300 400
Time Time Time
_ _ <
S o © e —— Baseline
L MR o "\- L o Profit shock
17 e - S = = Thrift shock
I ] SN
> < I = 3 NS <
c Tl u S T N / S e, - - - - - -
— Baseline — Baseline L T [
7 - -+« Profit shock 7 - -+ Profit shock e vt
o | = = Thrift shock g | = = Thrift shock o |
° T T T T T o T T T T T © T T T T
0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
Time Time Time
: ~ ]
295, A 2
- 7 = N _ ¢ o
- [ ; < - | i S, ° a
NG o i P B T TS £
s S+ 4 L < 34
= )
] —— Baseline NI — Baseline ';II e — Baseline
T Profit shock [ + « + Profit shock N + « + Profit shock
9! I = = Thrift shock ° = = Thrift shock S = = Thrift shock
T T T T T T T T IShl T T T
0 50 100 150 0 50 100 150 0 50 100 150
Time Time Time

Figure 3: SFC-SSM with Endogenous Credit-Financed Consumption (Low Leverage Sensitiv-
ity)

and accumulation dynamics is (however only minimally) smaller. This follows from the inclusion
of both the profit share = and lagged credit-financed consumption C, _; in the determination
of the level of credit-financed consumption. Nevertheless, for stable parameterizations, these
deviations are not permanent. In the long run, the growth rate of credit-financed consumption

converges back to the growth rate of its exogenous component, ge,.

A particularly interesting feature of the model concerns the dynamics of workers’ debt-to-income
ratios (lower middle panel). As can be seen, the debt-to-income ratio initially overshoots before
stabilizing at a higher long-run equilibrium level, consistent with the findings of Pariboni (2016)
and Mandarino et al. (2020). The overshoot relative to the new steady state is greater for
the thrift shock, since the profit share at least partially contributes positively to autonomous

demand.

Since workers’ debt-to-income ratios now directly affect credit-financed demand, a sufficiently
strong sensitivity parameter (3 can generate a temporary contraction of credit-financed con-
sumption during the traverse. In order to model such a credit crunch resulting from excessively

high workers’ debt-to-income ratios, the extended model incorporates an additional mechanism
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Figure 4: SFC-SSM with Endogenous Credit-Financed Consumption (High Leverage Sensitiv-
ity)

under which the growth rate of the autonomous component of credit-financed consumption
collapses if the level of Z is pushed toward zero. Intuitively, this reflects the idea that when
banks become unwilling to extend further credit because household indebtedness has become

excessively high, it is no longer plausible to assume that lending continues to grow exogenously.

With this additional mechanism, the economy converges toward a zero-growth regime whenever
the sensitivity of credit-financed consumption to the debt-to-income ratio becomes sufficiently
large. Since the overshoot of workers debt-to income rate is greater for the thrift shock, the
threshold value of the (3 parameter for autonomous demand to collapse is lower for the thrift
shock than for the profit shock. Figure 4 shows the scenario where (5 is above the threshold for
the thrift shock but below the threshold for the profit shock. The simulations therefore support
the concerns raised by Nikiforos (2018): even if stable debt-to-income ratios are eventually
reached in the long run, the economy may nevertheless experience severe instability or collapse
during the traverse.
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4.3 SFC-SSM with Exports

For the export-driven version of the simulated SFC-SSM, the accounting framework is extended
to include a foreign sector (Rest of the World, RoW). For simplicity, it is assumed that the
RoW holds its savings exclusively in the form of deposits at domestic banks and, in the case of
a current account deficit, borrows from domestic banks to finance imports. Accordingly, both
the balance-sheet matrix and the transaction-flow matrix are adjusted to incorporate foreign
saving and foreign borrowing. Exports and imports are incorporated into the model in the

following way:

Xt = (xlent + Z'Q)Yf’t (410)

My = (=& + &)Y, (4.11)

Table 7: Balance-Sheet Matrix (Export-driven SFC-SSM)
Workers Capitalists Firms Government Banks RoW Total

Capital +K +K
Deposits  +Dy, +D¢ -D +Dgrow 0
Loans —Lp +L —Lpow O
Balance —Vy —Veo Ve —Va -V —Veew —K
Sum 0 0 0 0 0 0 0

Table 8: Transaction Flow Matrix (Export-driven SFC-SSM)

Workers Capitalists Firms Government Banks RoW Total
Current Capital

Transactions
Autonomous Demand (Z)

Exports +X -X 0
Consumption (income) —Cyw —Cyc +Cy 0
Investment +1 —I 0
Government spending +Gr —Gr 0
Imports -M +M 0
[Memo: GDP) Y

Taxes —Tw —Tc +T 0
Wages +W -w 0
Firms profits +11 —II 0
Net lending N Ly NLc NLr Nlg NLg NL¢gp 0
Flow of Funds

A in loans +ALp —AL +ALgyw O
A in deposits —ADyw —AD¢ +AD —ADg,w 0
Total 0 0 0 0 0 0 0 0

The extended SFC-SSM with endogenous autonomous exports is once again initialized at its

long-run steady state, using the same general parameterization as the other variants of the SFC-
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SSM. However, because the profit share is now treated as an endogenous variable, the structure
of the model must be extended accordingly to account for the endogenization of distribution.
Consequently, the simple profit-share shock is replaced by a 20% shock applied to all variables
determining the profit share (i.e. the mark-up, the wage rate, the nominal exchange rate, and

the import intensity of output).

The shock to the foreign price level is treated as a special case in order to illustrate the more
extended dynamics of the model. Rather than assuming a one-time increase in the foreign price
level, the foreign inflation shock is introduced as a permanent inflation rate (i.e. a continuous
change in the price level) of 1.5%. For simplicity, the simulation focuses exclusively on distribu-
tional shocks, while the thrift shock is omitted. The simulation results are reported in Figures
5 and 6.
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Figure 5: SFC-SSM with Endogenous Exports (a)

The shocks to the mark-up, the wage rate, the nominal exchange rate, and the import intensity
of output generate the well-known dynamics of the canonical SSM. Although the growth paths
are permanently shifted, the rate of capital accumulation eventually returns to its baseline
steady state, where it equals the growth rate of exports. In the simulation, the baseline growth

rate of exports is determined by the growth of foreign income, which is treated as an exogenous
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Figure 6: SFC-SSM with Endogenous Exports (b)

variable. The aforementioned shocks therefore induce only a one-period deviation in export

growth. After the shock period, gx immediately returns to its baseline level.

At the same time, the profit share, the ratio of autonomous demand to capital, and the real
exchange rate are permanently shifted. However, consistent with SSM theory, the effects on

the rate of capital accumulation and capacity utilization gradually vanish over time.

More interesting are the effects of the foreign inflation shock. As shown in Figure 6, the perma-
nent increase in the foreign price level continuously raises the profit share (upper-right panel)
while simultaneously worsening price competitiveness (lower-right panel). Nevertheless, these
dynamics are naturally bounded, since the profit share cannot exceed unity. Once the profit
share converges toward one, the dynamics dissipate, and both the growth rate of exports and
the rate of capital accumulation return to their exogenous steady-state values. As illustrated
in the lower-middle panel of Figure 6, the differential between the growth rates of the real ex-
change rate and foreign income—upon which the entire distributional effect on export growth

depends according to equation 3.17—cannot therefore be sustained in the long run.

These dynamics become even clearer when reconsidering equation 3.15. An increase in foreign
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inflation raises both the numerator and the denominator of the real exchange rate. Initially,
the numerator effect dominates, generating a temporary increase in ¢... However, because
imported intermediate inputs enter domestic production costs through the term pyec, higher
foreign prices gradually feed into domestic prices as well. Over time, this imported-cost effect
offsets the initial competitiveness effect, causing the growth rate of the real exchange rate to
converge back toward zero. Consequently, the foreign inflation shock produces a medium-run

deviation in g, rather than a permanent one.

It should be noted, however, that the dynamics generated by the foreign inflation shock would
not occur in such a simplified form in reality. The sustained increase in domestic prices re-
sulting from imported inflation would almost inevitably trigger domestic distributional conflict
and price-wage spiral dynamics or changes in the nominal exchange rate. Incorporating con-
flict inflation and exchange rate regimes would therefore provide additional insights into the

adjustment process. Such an extension, however, lies beyond the scope of the present paper.

Overall, the simulations confirm both the short-run results of Hein (2023a, Ch. 4) and the long-
run implications of the canonical supermultiplier theory, subject to one important qualification.
When changes in the profit share are driven by a persistent inflation differential between the
domestic economy and the rest of the world, the growth rate may deviate from its fully adjusted
position for extended periods of time. This can be interpreted as an intermediate case between
the Sraffian long-run neutrality result and the Kaleckian view that distribution exerts persistent

long-run effects on growth.

5 Discussion

The analysis of possible channels through which autonomous demand may become endogenous
yield mixed results, depending on the component of autonomous demand under consideration.
Overall, the findings support the argument of Serrano et al. (2023) that the Supermultiplier
framework is more flexible with respect to endogenous autonomous demand than is sometimes
assumed by its critics. At the same time, the results are broadly consistent with the interpreta-
tion of Lavoie (2016) and Dutt (2019), according to which distribution and thriftiness primarily
affect average growth rates and traverse dynamics rather than long-run equilibrium utilization.
A central contribution of the present analysis is that this conclusion appears to hold even when
components of autonomous demand are treated as partially endogenous to functional income

distribution.

As argued in Section 3, retaining the paradoxes of cost and thrift in the long run necessarily
requires the growth rate of autonomous demand to be endogenous to the saving propensity and
the profit share. However, the literature reviewed in this paper suggests that such endogeneity
in growth-rate terms, rather than in levels, is implausible for most components of autonomous

demand.
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For four out of five autonomous demand components considered, plausible forms of endogeniza-
tion do not alter the general long-run results of the Supermultiplier model: convergence toward
normal utilization and the independence of long-run equilibrium capital accumulation from
functional income distribution and changes in the propensity to save. These results, however,
do not hold unconditionally. The analysis points to several important qualifications, boundary
conditions, and potentially unstable traverse dynamics. The simulations also show that long-
run steady states may be reached only after very long adjustment periods. In this respect, the
findings support the critique of Gallo (2022), according to which Supermultiplier steady states
may have limited relevance over empirically meaningful time horizons. In the short run and
during the traverse, however, it matters considerably whether autonomous demand is treated

as exogenous or endogenous.

With regard to consumption out of wealth, the analysis shows that, contrary to the results of
Brochier and Macedo e Silva (2019), it cannot serve as an independent growth-driving source
of autonomous demand. If stock-flow consistency is taken seriously, and if no other sector per-
manently accumulates financial liabilities that allow for persistent net leakages from household
demand, then household wealth cannot grow indefinitely in a way that sustains continuously
growing consumption out of wealth. Under these conditions, positive consumption out of wealth
leads to a zero-growth steady state with below-normal capacity utilization. The Supermulti-
plier mechanism therefore breaks down and does not restore normal capacity utilization. Profit
and thrift shocks do not alter this result. They only accelerate the convergence toward the
zero-growth and low-utilization steady state when the system is initially out of equilibrium. In
terms of the broader debate on the Supermultiplier model, this suggests that consumption out
of wealth should, strictly speaking, not be regarded as a component of autonomous demand.
Put differently, the definition of induced demand would have to be extended to include not only

current income but also past income.

The endogeneity of credit-financed consumption is supported by a broad theoretical and em-
pirical literature. However, this literature suggests a functional form in which the level of
credit-financed consumption, rather than its growth rate, is endogenous. This differs from
the specification proposed by Avritzer and Brochier (2025). With such level endogeneity, the
long-run effects of distribution and thriftiness cannot be established. This remains the case
even when a partial autoregressive mechanism is included in the credit-financed consumption
function. If the coefficient on lagged credit-financed consumption is smaller than one, shocks
die out over time. Only if this coefficient were larger than one would a growth-rate effect
arise, but such an assumption would be implausible. With endogeneity in levels, the long-run
growth rate converges back to the growth rate of the independent component of credit-financed

consumption.

Nevertheless, the simulations show that the growth mechanism of the SSM may break down if
the sensitivity of autonomous credit-financed consumption to the debt-to-income ratio exceeds

a certain threshold. This result depends on the assumption that a collapse of credit-financed
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consumption also prevents the independent growth of credit-financed consumption unless an
additional exogenous stimulus occurs. The finding supports the concerns raised by Nikiforos
(2018). It also suggests that breakdowns may occur during the traverse toward new long-run
debt-to-income ratios, even if these new steady-state ratios would themselves be sustainable.
This also helps resolve a central puzzle of the SSM approach: its apparent difficulty in explaining
financial crises such as the crisis of 2008. In the canonical model, borrowing is ultimately
stabilizing because it generates growth. Once credit-financed consumption is made sensitive to

financial fragility, however, borrowing can become destabilizing during the adjustment process.

A more plausible candidate for an autonomous demand component whose growth rate may be
affected by functional income distribution and thriftiness is residential investment. Building
on the findings of Teixeira and Petrini (2023) and Petrini and Teixeira (2023), which suggest
that residential investment growth is driven by the own rate of return on housing, the analysis
extends this mechanism by considering the effect of inequality on house-price inflation discussed

in the literature, although the empirical evidence remains ambiguous.

With regard to government spending, I have argued, contrary to much of the existing literature,
that only deficit spending should be regarded as a component of autonomous demand. Similar
to the argument concerning wealth-financed consumption, this follows from a circuitist perspec-
tive. Even if all government spending could hypothetically be interpreted as freely determined
by independent political decisions, and even if all government spending is initially financed
through central bank money creation, subsequent tax collection represents a monetary leakage.
Considering the monetary circuit as a whole, the net injection of purchasing power is therefore

limited to the deficit-financed component of government spending.

Based on the existing, though inconclusive, literature on the political economy of government
spending, the analysis suggests that potential effects of distribution operating through class
struggle, power resources, and labor-cost dynamics are unlikely to alter the long-run results of

the canonical Supermultiplier model.

Finally, the open-economy case, in which exports play the role of partially endogenous au-
tonomous demand, is more complex for several reasons. As shown by Kaleckian authors such
as Hein (2023a), under Kaleckian cost-plus pricing, functional income distribution is endoge-
nous to the real exchange rate and therefore to a number of related variables. Endogenizing
export demand with respect to these variables does not, by itself, change the core properties of
the Supermultiplier model. Even if a persistent inflation differential between the domestic econ-
omy and its trading partners is assumed, with no adjustment through the nominal exchange
rate, the simulations show that in the very long run the rate of capital accumulation converges
back to its baseline path and utilization returns to its normal level as the profit share converges
toward unity. This is, of course, a purely hypothetical case, since neither a complete absence
of nominal exchange-rate adjustment nor a complete absence of reactions in wage bargaining

and domestic inflation can realistically be expected.
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Several critiques of the SSM approach could not be ruled out by the present analysis, or
could not be considered in sufficient detail, and therefore deserve to be emphasized. First, all
models considered here assume stable parameters. However, it cannot be ruled out that these
parameters change over time for reasons not discussed in this thesis. As Hein (2023b) argues,
such changes in behavioral parameters have been identified in several empirical studies. This is
not a problem specific to the Supermultiplier framework but a general issue in macroeconomic

modelling.

Second, the analysis leaves open why autonomous demand components should contain ex-
ogenous growth components at all. In most simulations and partial endogeneity functions, I
assumed that, in addition to the endogeneity channels, there are growing components that are
not affected by income and distribution. This is also an unresolved issue in the response by
Serrano et al. (2023) to the critique of endogenous autonomous demand. It therefore remains
to be studied why these components grow in the first place. One possibility is that their growth

is partly random or historically contingent.

Third, it would be valuable to consider extreme cases, such as a zero profit share. In the
canonical model, and also in the results of the present analysis, the profit share has no long-run
effect on utilization. Yet it would be counterintuitive to assume that firms continue to invest
when profits vanish entirely. This leaves room for a Bhaduri-Marglin type intervention in which

profitability imposes limits on the neutrality results of the Supermultiplier model.

6 Concluding Remarks

The present paper has situated the Supermultiplier (SSM) approach within the broader tradi-
tion of post-Keynesian growth theory. Its main contributions are twofold. First, it has provided
a systematic overview of the historical development and contemporary state of the SSM lit-
erature, showing that the approach has evolved into a mature and rapidly developing strand
of post-Keynesian growth theory. Second, and more importantly, it has addressed one of the

central unresolved issues in the literature: the endogeneity of autonomous demand.

The analysis has shown that the Supermultiplier model constitutes a promising framework for
reconciling exogenous functional income distribution, convergence toward normal capacity uti-
lization, and the long-run version of the Keynesian hypothesis according to which investment
is independent of saving. Despite advances in the SSM literature, one important limitation has
remained largely unaddressed: the relationship between autonomous demand, income distri-
bution, and financial conditions. This omission is particularly important because autonomous
demand represents the central driving force within SSM theory. Understanding its determinants

is therefore essential for the further development of the framework.

Existing attempts to endogenize autonomous demand have been shown to provide useful start-

ing points, but they also suffer from significant shortcomings. Therefore, this paper drew on a
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broad theoretical and empirical literature to identify the determinants of the five components
of autonomous demand emphasized in SSM theory. The modelling exercises and simulation re-
sults broadly confirm the general properties of the canonical model with exogenous autonomous

demand. However, several important qualifications emerge.

First, consumption out of wealth should not be regarded as a genuine component of autonomous
demand. Since it is ultimately dependent on accumulated past income and financial balances
elsewhere in the economy, it cannot independently sustain growth. Second, credit-financed con-
sumption is strongly influenced by income distribution and macroeconomic conditions, but this
does not fundamentally alter the long-run results of the Supermultiplier model. Nevertheless,
the analysis confirms concerns that financial instability during the traverse toward new steady
states may disrupt the growth and stabilization mechanisms of the model. Third, the paper
argues that the widespread practice of treating all government spending as autonomous demand
is conceptually misleading. From a circuitist perspective, only deficit-financed government ex-
penditure should be regarded as autonomous demand in the SSM sense, since tax-financed’
spending merely redistributes existing purchasing power rather than constituting a net injec-
tion. Finally, the paper has extended the analysis of endogenous functional income distribution
to an open-economy SSM framework. While these dynamics have previously been explored
primarily within Kaleckian models, the present analysis shows that incorporating them into
the SSM does not fundamentally alter the long-run neutrality results regarding utilization and
growth.

Several limitations remain and point toward promising avenues for future research. Most im-
portantly, this paper has focused primarily on individual endogeneity channels in isolation.
Interactions between channels may be highly relevant but could not be studied in sufficient
depth due to space constraints. For example, strong interactions are likely between residential
investment and credit-financed consumption because housing wealth often serves as collateral.
Likewise, government spending may influence financial stability through multiple indirect chan-

nels. Studying such interactions remains an important task for future research.

A second limitation concerns inflation. Although inflation enters several mechanisms discussed
throughout the paper, it has not been integrated systematically into the analysis of endoge-
nous autonomous demand. This omission is important because inflation affects stock and flow

valuations and may therefore alter several of the mechanisms investigated here.

Finally, one broader methodological point deserves emphasis. Theoretical modelling exercises
are only as useful as the assumptions on which they are built. Their value lies in showing how
different assumptions shape the dynamics of an interconnected macroeconomic system. Yet
these assumptions themselves require empirical scrutiny. Without such scrutiny, theoretical
modelling risks becoming detached from the phenomena it seeks to explain. Conducting this
empirical work was beyond the scope of the present thesis. Nevertheless, future research should
subject the mechanisms and assumptions discussed here to systematic empirical testing. In

this sense, the present paper should be understood as an invitation for further research into
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the empirical foundations of autonomous demand and its endogeneity—an effort that may
contribute to making Supermultiplier growth theory more comprehensive, empirically grounded,

and theoretically robust.
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