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This article examines afresh the problem of Harrodian instability by incorporating into
a post-Keynesian growth model an additional link, first proposed by Wood (1975), bet-
ween firms’ pricing policies (which determine their profit margins) and their accumulation
policies. It is assumed that firms’ pricing strategies are wholly linked to their need to
self-finance some of their investments. Such a link suggests, a priori, that there is an en-
dogenous self-correcting force, originating at the micro level, that is capable of mitigating
Harrodian instability. When investment increases or declines uncontrolledly, the varia-
tion in the accompanying profit margin is able to exert a contrary smoothing effect on
effective demand (through changes in the multiplier). It is shown, firstly, that this effect is
such that it leads to the emergence of a basin of attraction for multiple stationary growth
rates. However, there is every likelihood that the growth rates in this basin of attraction
will be higher than the natural growth rate (and will therefore be unsustainable in the
long term). It is shown, secondly, that a sufficiently high budget deficit makes it possible
to draw the convergent growth rate space towards a state of stationary equilibrium wi-
thin the ‘sphere of the possible’. It is shown, finally, that the state has sufficient room for
manoeuvre to arbitrate between competing objectives (employment-distribution-budget
deficit) by virtue of the existence of a whole continuum of stationary equilibria.

1. INTRODUCTION

The decisive break with classical economic theory brought
about by Keynes in the General Theory was to establish ri-
gorously the possibility of an underemployment equilibrium.
In rejecting Say’s Law and replacing it with the principle of
effective demand, Keynes showed that the financial market and
the market for goods and services could be in equilibrium at
the same time without the labour market being in equilibrium.
This possibility of an unemployment equilibrium was demons-
trated without recourse to any ad hoc hypothesis involving
price rigidity, imperfect competition, disruptions to the state,
etc.

However, extending Keynes’ conclusions to the long run
quickly proved to be problematic. Harrod’s and, later, Domar’s
incorporation into the analysis of the investment capacity effect
(Domar, 1947 ; Harrod, 1939, 1974)– and not just its effect
on effective expenditure, as was the case in Keynes’ analysis –

brought the daunting problem of instability to the forefront. In
a dynamic environment, after all, equality between savings and
investment can be achieved only under certain strict conditions
(that determine the warranted growth rate) and that equality
is, moreover, unstable. When an economy does not achieve
the (warranted) growth rate that ensures and automatically
reproduces equality between the desire to save and the incentive
to invest, agents’ reactions to this disequilibrium pull growth in
the opposite direction to the correction that would be necessary
to put it back on track. This is what is known as Harrod’s
first problem. The inexorable nature of the instability can be
attenuated if consideration is given to the possibility that a mul-
tiplicity of the warranted growth rate exists 1, which we will do
later. If there is no mechanism that enables the effective growth

1. Which Harrod himself considered (Harrod, 1970) without being
persuaded that the warranted growth rate could in practice have much
latitude because of the constancy of profit rates.
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rate to be adjusted to the warranted growth rate, there may
be one that adjusts the warranted growth rate to the effective
growth rate. This is what is known as Harrod’s second problem.
Our model will include such a mechanism but we will show that
in practice it never functions, for a reason linked to Harrod’s
third problem. This is a reference to the fact that there is no
reason why the warranted growth rate should coincide with
the ‘natural growth’ rate, that is both the growth rate that
ensures full employment and the maximum growth rate that is
sustainable in the long run. One characteristic of our model is
that it generates a whole continuum of warranted growth rates,
some of which are dynamically stable 2, that is they generate
centripetal forces in their vicinity. However, in the absence of a
sufficiently large budget deficit, these growth rates are consi-
derably greater than the natural growth rate ; consequently,
no real or even simply plausible situation can be located wi-
thin their basin of attraction. The notable consequence that
can be drawn from this observation is that the system, left
to its own devices, will necessarily ‘seize up’ in a situation
of low growth (the forces generated by the accelerator drag
growth downwards), thereby producing mass unemployment.
This conclusion could provide some insights into the problem
of secular stagnation (Hein, 2016). A sufficiently large budget
deficit makes it possible to lower the values of the warranted
growth rates while at the same time increasing the proportion
of those growth rates that are stable. The basin of attraction of
the warranted growth rates can therefore be enlarged in such
a way that it encompasses the economy’s ‘sphere of plausible
situations’. Nevertheless, depending on the historical situations
and the level of the budget deficit, the dynamic equilibrium
situation the system is heading towards could be far from full
employment and might even be one in which the unemployment
rate increases over the long run if the warranted equilibrium
growth rate is lower than the natural growth rate.

« It seems to me convenient to be able to describe
such a state of equilibrium growth which has all the
attributes of a Golden Age other than that of full em-
ployment. I suggest that it be called a Bastard Golden
Age. »
Kahn (1959, p. 150)

This clearly describes a Keynesian situation of underemploy-
ment equilibrium. Thus the presence of autonomous expendi-
tures not creating productive capacity is capable of generating
a mechanism that will facilitate a return to the normal rate
of productive capacities, as certain Sraffian economists have
stated (Bortis, 1997 ; Cesaratto, 2015 ; Cesaratto, Serrano, &
Stirati, 2003 ; de Juan, 2005 ; Freitas & Serrano, 2015 ; Serrano,
1995) while at the same time preserving certain post-Kaleckian
results. Allain (2015) has constructed a post-Kaleckian model
possessing such a property by using autonomous governmental
expenditures. The present article follows in this tradition.

It is obvious that such a result cannot be expressed within
the framework of the various mainstream syntheses that have
punctuated the history of the battles between ‘Keynesian’ and

2. The fact that the various points on the continuum do not have
the same property of stability, in contrast to what happens in the post-
Kaleckian model with an endogenous normal rate of capacity utilisation
(Hein, Lavoie, & van Treeck, 2012), is linked to the choice of a non-linear
dynamic system as the basis for our model. This, plus the fact that
our model enables us to respond to certain criticisms of the fact that
‘real’ hysteresis cannot truly be represented by zero-root linear systems
(Amable, Henry, Lordon, & Topol, 1994), should constitute an argument
in favour of such a choice of model, despite the concomitant loss of
simplicity.

‘classical’ economists that were triggered by the Keynesian revo-
lution of the 1930s and continued in the confrontation between
‘monetarists’ and ‘Keynesians’ in the 1960s before morphing
into the rational expectations counter-revolution of the 1970s
and then the struggle between advocates of ‘real business cycles’
and the ‘neo-Keynesians’ of the 1980s. The main reason for this
impossibility lies in the fact that these various syntheses posit
a fundamentally stable system, a self-regulating market even
though, in practice, the prevailing conditions may impede or
slow down the mechanisms facilitating a return to general mar-
ket equilibrium. To put it another way, there is an intrinsically
predefined path leading to equilibrium expansion around which
the economy’s actual trajectory may oscillate depending on the
various shocks affecting the workings of the economy. From our
point of view, the nature of these possible shocks (whether mo-
netary or real) matters little, since the long-term growth path
is independent of short-run fluctuations. Consequently, the very
idea that an underemployment equilibrium or the instability
posited by Harrod or Minsky might actually exist is rendered
impossible. The financial crisis that struck the world between
2007 and 2009, as well as its consequences that are still obser-
vable today, should encourage us to distance ourselves from
such a concept. In particular, the irreversibility of investments
made, or of those that have not been made, should lead us
to construct a macroeconomics that is dependent on the path
followed. While some mainstream economists are beginning to
ask themselves such questions

« Such hysteresis effects give rise to what might be
called inverse Say’s Law : ’Lack of demand creates
lack of supply potential.’ »
(Summers, 2014)

« A more interesting question is whether a major epi-
sode in the growth of potential output can be driven
from the demand side. Can demand create its own
supply ? »
(Solow, 1997)

it seems difficult logically to reconcile these concerns with the
straitjacket of theory.

Happily, there is a whole school of thought – that initia-
ted by Keynes, Kalecki and Harrod and continued by, among
others, Robinson and Kaldor – that is capable of addressing
such concerns. This article seeks to describe the behaviour of
capitalist economies 3 within a post-Keynesian framework of
analysis (Arestis, 1992 ; Lavoie, 2014). This means that we will
take the view that investment is never determined by savings.
Investment is determined primarily by expectations of demand
in the market for goods and services. Firms base their invest-
ment decisions on the rate of capacity utilisation they wish to
achieve and their expectations of future demand 4. In the light
of the conditions under which external financing can be obtai-
ned (the share of the investment that banks agree to finance,
share of profits to be distributed in the form of dividends), firms
choose a margin on their labour costs that will enable them,
if everything functions normally, to realise a level of retained

3. Defined as economies in which production uses wage labour and is
organized on a private basis with the aim of realising profits. The term
‘capitalists’ denotes the agents whose objective is profit. Thus these latter
may be firms, banks, shareholders, managers or households that receive
interest or dividends. We will make distinctions between these various
categories when it proves necessary to do so.

4. To which should be added their expectations of how their production
costs will evolve, of how international constraints will play out and how
profitable the various possible ways of investing their profits might be.
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profit with which the desired investment can be financed. The
price thus fixed gives rise to a rate of capacity utilisation which,
in the short term, very probably differs from the desired rate
and hence produces a level of retained profit different from
that expected. Under these circumstances, external finance is
assumed to play the role of accommodating variable, that is
to say that the finance firms envisage is always raised through
undesired variations in their debts. All these decisions are taken
in the light of the expected level of demand in the market for
goods and services. Consequently, both the investment and
the fixing of the profit margin are influenced by the level of
confidence among entrepreneurs. Since, according to the argu-
ment set out above, the level of investment and firms’ profit
margins are closely linked, prices are determined much less by
the current level of demand than by the anticipated future level.
This means that we are positioning ourselves within a setting
characterised by oligopolistic competition. The representative
firm is, therefore, the megacorp described by Eichner (2008) ;
Wood (1975). All this constitutes the structure within which we
believe we can represent macroeconomic equilibrium by brin-
ging into the spotlight the confrontation between the constraint
of future prospects and the demands of capitalists, in the light
of the historical institutional context.

The post-Keynesian school of economic thought is not mo-
nolithic and we will also have occasion to reconsider certain of
the controversies it has lived through and attempt to explain
our position on a number of them. The main one is linked to
the notion of dynamic stability that is this paper’s principal
concern. Are there mechanisms that serve to bring the rate of
capacity utilisation back to its normal value, at least in the
long term ? Does the rate of capacity utilisation have a single,
exogenously defined value ? We hope we have constructed a
model capable of showing that, in a favourable institutional
context (one in which the dominant figure among the capitalists
is the entrepreneur and the budget deficit is politically accep-
table), there are economic mechanisms capable of bringing the
rate of capacity utilisation back towards its normal value, as
the Marxist and Sraffian schools assume Lavoie (2014, p. 393)
while at the same time maintaining the essential characteristics
of the models inspired by the works of Keynes or Kalecki, in
particular the possibility of an underemployment equilibrium
and the paradoxes of costs and thrift. The mechanism we will
put in place makes use, among other things, of the same idea as
the model developed by Shaikh (2009) (an endogenous variation
in the share of profits retained by firms, as Charles (2008) also
assumed, albeit from a different perspective) but in a comple-
tely different spirit, which will enable us, we think, to respond
to some of the criticisms made by Lavoie (2014, p. 395–399).
This model is a continuation of Skott’s project, which involved
constructing models characterised by Harrodian instability at
a local level but stability at a more general level in such a
way as to accord with the empirical evidence (Fazzari, Ferri,
Greenberg, & Variato, 2013 ; Skott, 2012). Once again, however,
the logic is a different one, since the stabilising mechanisms will
not be sought in conflict inflation or a price-clearing mechanism
(Skott, 1989, 2008).

In the following section, we present the model and hypotheses
that will be used to obtain the principal results already set
forth above. In the final section, we will draw conclusions from
the results while at the same time positioning it within the
sphere of the concerns addressed in Arestis et Sawyer (2009)..

2. THE MODEL
We consider a closed economy in which the production pro-

cess requires labour L and capital K in fixed proportions. The
economy is made up of two social classes : the workers, i.e.
those who receive wages in exchange for their labour, and the
capitalists, who receive the dividends and interest associated
with their rights of ownership. The works consume a fixed pro-
portion cw of their income (their propensity to save is therefore
equal to sw = 1− cw), in the same way as the capitalists spend
a proportion cπ of their incomes (and their propensity to save
is sπ = 1− cπ ), except that it will be assumed that

0 < cπ < cw 6 1. (1)

For simplicity’s sake, it will be assumed that all firms are
identical, which will enable us to focus on the behaviour of
a representative firm. Furthermore, we consider a situation
in which the labour supply is never insufficient, such that
entrepreneurs are able to hire exactly the number of workers
required for production 5. On the other hand, it is not possible
to part with the capital already deployed, which does not
depreciate. However, firms are not constrained either by the
capital at their disposal, that is to say that actual production
is always less than the productive capacities 6.

This can be formalised thus : at any given moment,

Y = αL = uK (2)

where α denotes both the average productivity and the marginal
productivity (which are assumed to be constant over time) and
u is an indicator of the rate of capacity utilisation. In order
not to make the notation too unmanageable, the productive
capacities will be regarded as equal to the quantity of capital
K (that is to say a coefficient of capital equal to 1), and u will
denote the effective rate of capacity utilisation.

Furthermore, the market environment is oligopolistic in
nature. Consequently, firms fix their price by taking a margin
µ 7 on their labour costs :

P = (1 + µ)
W

α
(3)

in which W denotes the nominal wage.
These various hypotheses imply that the nominal income

(production evaluation at the current price) is divided between
wages and profits :

PY = WL+ rPK

where r is the rate of profit. This can also be written :

Y =
(
W

P

)
L+ rK (4)

The share of profits π in the product can then easily be expressed
in terms of the profit margin :

π =
µ

1 + µ
(5)

5. Thus there are no open-ended employment contracts. In this sense,
the labour market is perfectly flexible.

6. If β is the coefficient of capital, this means that at any moment

Y 6
K

β

7. This is why it is not constraining to assume that firms always have
an excess of productive capital.
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In order to describe the dynamic of the model, the time
frame of the analysis has to be decomposed logically.

Thus we shall use the term short period to denote the time
interval required to establish equilibrium in the market for
goods when the level of investment, capital and prices are
fixed. Within this short period, the entrepreneurs still have
the means to dispose of their entire output at the offer price
associated with their investment policy 8. In case of excess
demand, the entrepreneurs, having noted that they could sell at
the same price more than they are currently producing, react
by increasing output without changing the rate of investment
and the share of profits 9. This increase in output takes the
rate of capacity utilisation towards its short-run equilibrium
value. If supply exceeds demand, the entrepreneurs cut output,
again without changing their investment policies and prices,
until output again matches demand.

As for the long period, this is nothing other than a series
of such short periods : ‘the long-run trend is but a slowly
changing component of a chain of short-period situations ; it
has not independent entity’ (Kalecki (1971, p. 165)). The
entrepreneurs change their accumulation rate from one short
period to the next in the light of the equilibrium value of
the rate of capacity utilisation in the preceding period. This
change in the investment rate is associated with a change in
the share of profits and hence in the social propensity to save.
The value of the rate of capacity utilisation in the following
period is determined by the new values of the profit margin
and accumulation rate, and so on.

A. The short period
Thus the short period constitutes the framework within

which the value of the rate of capacity utilisation is determined
by the rate of accumulation and the social propensity to save,
with prices, capital and investment being fixed. Thus, for given
values of wage earners’ and rentiers’ propensity to consume,
the social propensity to save depends on the share π of profits
in the output and the rate of profit distribution to the rentiers.
It remains for us to describe how we envisage this share π of
profits in the output being determined in the model.

The specific nature of the analysis we are proposing stems
from the incorporation into a post-Keynesian growth model
of the relationship between pricing policies and accumulation,
as proposed by Wood (1975). The importance of Wood’s book
can be understood from the light it sheds on two fundamental
questions in the Keynesian school : the determination of profits
by investment, on the one hand, and the question of Harrodian
instability, on the other.

The present paper is concerned with the second of these
questions. The history of Keynesian analysis of the relationships
between accumulation and distribution can be summarised, it
seems to us, as follows. For Keynes (1936), firms maximise
their profits by bringing their marginal cost into equality with
the market price (or the marginal productivity of labour into
equality with real wages = adherence to the ‘first classical
postulate’). It follows that the level of investment determines
not only output and employment but also the distribution

8. Just as with Keynes, who adopts the classic framework of perfect
competition and ‘price taker’ entrepreneurs, the entrepreneurs in our
model still have the means, by adapting output, to bring the marginal cost
into equality with the market price, i.e. to bring the marginal productivity
of labour into equality with the real wage.

9. So long as the market for goods has not reached equilibrium, we
have not, by definition, left the short period and hence investment and
prices remain unchanged.

of income between wages and profits. The post-Keynesians’
abandonment of the ‘first classical postulate’ was to take them
down two divergent paths.

For the Kaldorians, the principle of determining profit by
investment provides us with a theory of distribution. However,
for this to be the case, the volume of output has to be determi-
ned in a different way, independently of the level of investment
and hence of overall demand ; this can only be through full
utilisation of the productive resources.

For the Kaleckians, on the other hand, the same principle
of determining profits by investment provides us with a theory
of employment. For this to be the case, however, it has to be
assumed that the distribution of income is determined inde-
pendently of investment, by some mysterious average degree
of monopoly power for some, as the result of ‘conflict inflation’
playing out in the labour market for others.

History has forgotten Wood, whereas he offers us a way out
of the impasse, of escaping from the Kaldor versus Kalecki
dilemma. For Wood, pricing policy is determined by the finance
required for investment. The share of profits is determined by
the investment rate and the two variables that characterise its
mode of financing, namely the rate of profit distribution 1− sf
and the rate of external financing x of the investment. It will
be assumed that sf and x are given in the short term. On the
other hand, they are likely to vary from one short period to
another and will be important elements in the model’s dynamic.

We are now going to determine the (short-run) equilibrium
value of the rate of capacity utilization in terms of the characte-
ristics of investment for given values of households’ propensity
to consume. In accordance with Keynesian logic, it is investment,
considered in its real and financial aspects, that determines the
level of activity.

In an oligopolistic regime, firms seek above all to increase
or maintain their market share. From this point of view, they
have to ensure that they maintain sufficient productive capacity
to be able to respond, without any increase in price, to any
increase in demand. In a context of uncertainty, therefore, this
assumes that managers endeavour rationally to maintain reserve
production capacity. This is defined as the difference between
the maximum output that is possible without any increase in
the marginal cost and the normally planned level of output.
Firms aim to achieve a rate of capacity utilisation equal to
the normal rate un ; they then expect to achieve a certain
corresponding level of profit and agree with their shareholders
on a share 1 − sf of those profits to be distributed in the
form of dividends. For this to be the case, they would need
to know the level of these profits achieved ex post in order
to infer from it the level of profits to be distributed ex ante.
When the profit for the period is known, that is at the end
of the period, it has already been allocated and is no longer
available. At the beginning of the period, the entrepreneurs
could distribute a predetermined proportion of the profits from
the previous period, but there is no reason why this amount
should represent the same proportion of the current period’s
profits. Such a policy would make sense only if the profit from
the previous period represented the best possible forecast of
the profits for the coming period. If the entrepreneurs expect a
sharp increase in their profits and the agreement concluded with
shareholders relates to a share 1− sf of the current profits,
distributing a share 1− sf from the previous period would
be very likely to make shareholders unhappy and therefore
cause trouble for managers. Consequently, in order to ensure
their neutrality, managers decide on a predetermined share of
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anticipated profits to be paid in the form of dividends, the
anticipated profits being objectively defined by a standard rate
of capacity utilization and a share of the profits required to
finance investment. Figure 1 shows the choice firms make in
respect of profit distribution when everything goes according
to plan.

The share of the profit π in the value of the output is fixed
by firms at a level such that, when the productive capacity
is operating at the normal rate un , the retained profit can
be used to finance that share of the investment not financed
by loans. Thus its value is determined not only by the rate of
investment gi = I

K , but also by three financial variables : the
rate of profit distribution 1− sf , the share of the investments
financed by loans x and the interest rate ρ.

The anticipated profit 10 (in real terms) retained by firms
is :

sf

(
πunK − ρ

D

P

)
It must be sufficient to finance the share of investment that has
not been financed externally, that is

sf

(
πunK − ρ

D

P

)
= (1− x)I

The first member denotes the capacity for self-financing if the
productive capacities are utilised at the normal rate, while the
second member denotes the needs for external finance. Dividing
each member by K gives :

sf (πun − ρd) = (1− x)gi

where d = D
PK denotes the ratio of current debts to the (current)

value of the capital. Finally, the equation we shall call financial
constraint is obtained :

π =
(1− x)gi

sfun
+
ρd

un
(6)

Thus any acceleration of investment while the financial condi-
tions remain unchanged is necessarily accompanied by an in-
crease in the profit margin 11.

If the effective rate of capacity utilisation is u, it can be seen
that in reality the self-financing capacities are :

πuK − ρD
P︸ ︷︷ ︸

profits net of interest

− (1− sf )
(
πunK − ρ

D

P

)
︸ ︷︷ ︸

dividends

Consequently, the banks will in reality have financed

I − πuK + ρDP + (1− sf )
(
πunK − ρDP

)
= I +

(
(1− sf )un − u)

)
πK + sfρ

D
P

Thus the effective rate of external financing xe is equal to :

xe =
I +

(
(1− sf )un − u)

)
πK + sfρ

D
P

I

which after several algebraic calculations gives :

xe = x− π

gi
(u− un) (7)

10. Thus interest paid is included in profits since the level of interest
plays a part in determining the share of profits in the product.
11. The causality of course going in the direction indicated.

Similarly, when the rate of capacity utilisation is equal to u,
the effective rate of profit distribution 1− sef is equal to

1− sef = (1− sf )
πun − ρd
πu− ρd (8)

These differences 12 between the target values for the financial
variables (x and 1− sf ) and their effective values (xe and sef )
will be the origin of their long-term dynamics. But let us not
get ahead of ourselves. The social propensity to save s = S

Y
is determined by the share of the profit in the product π and
the share of the profit that firms wish to distribute to the
rentiers 1− sf , of the interest rate and of the accumulated
debt for given values of the (average and marginal) propensities
to consume of the two categories of households : cw for wage
workers and cπ for the rentiers. If u denotes the effective rate
of capacity utilisation, social saving S for the period is

S = πuK −

interests︷︸︸︷
ρ
D

P
−

dividends︷ ︸︸ ︷
(1− sf )

(
πunK − ρ

D

P

)
︸ ︷︷ ︸

business savings

+ (1− cπ)


dividends︷ ︸︸ ︷

(1− sf )
(
πunK − ρ

D

P

)
+

interests︷︸︸︷
ρ
D

P


︸ ︷︷ ︸

savings on distributed profits

+ (1− cw)(1− π)uK︸ ︷︷ ︸
savings on wages

After several algebraic calculations, we find :

s =
S

uK
= 1− cw +

(
cw − cπ(1− sf )

un
u

)
π− cπsfρ

d

u
(9)

In accordance with the principle of effective demand, and
in the absence of any component of autonomous demand other
than private investment 13, the rate of capacity utilisation is de-
termined by the rate of accumulation and the social propensity
to save, in accordance with the following formula :

u∗ =
gi

s
(10)

In this formula,u∗ represents the short-run equilibrium value
of the rate of capacity utilisation, i.e. the rate at which there
is equilibrium in the market for goods and services, that is
to say equality between overall demand and output evaluated
at its offer price, or between investment and the desired level
of savings. This formula is nothing other than a formula for
the Keynesian multiplier, in which the levels of output and
investment have been replaced by their relationships with the
productive capacity.

For a given value of gi, that is to say within the short period,
this equilibrium in the market for goods is stable. In the case

12. Equations 7 and 8 show there is equality between the target and
effective values for the financial variables if, and only if, the rate of
capacity utilisation is equal to the normal rate which, by construction,
was absolutely predictable.
13. That is to say in an economy with neither a central state nor

external relations.
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Firms’ expectations :

Gross profits : πunK

Profits net of interest : πunK − ρDP

(1− sf )
(
πunK − ρDP

)
sf
(
πunK − ρDP

)

Interest payments on current debts

Div
ide

nds
RetentionsFirms’ choice

Fig. 1. Distribution of profits within firms

of excess demand u < u∗, the entrepreneurs realise that they
could sell at the same price more than they are producing
and react by increasing output without changing the rate of
investment and the share of profits . This increase in output
brings the rate of capacity utilisation towards its short-run
equilibrium value : u∗. The dynamic instability stems from the
variation in gi and π (and hence in s) from one short period
to the next because of the effect of the difference between the
short and long-run equilibrium values of the rate of capacity
utilisation (and hence between the target and effective values
for the financial variables according to equations 7 and 8). On
the basis of equations 6, 9 and 10, it can be established that

u∗ = un

[
sf + (1− sf )cπ(1− x)

]
gi + cπsfρd

cw(1− x)gi + (1− cw)unsf + cwsfρd
(11)

B. The long-run dynamic
As already noted, the long period is nothing more than a

series of short periods :
Ultimately, « Everything that happens in an economy
happens in a short-period situation, and every decision
that is taken is taken in a short-period situation, for
an event occurs or a decision is taken at a particular
time, and at any moment the physical stock of capital
is what it is ; but what happens has a long- period as
well as a short-period aspect. Long-period changes are
going on in short-period situations. Changes in output,
employment and prices, taking place with a given stock
of capital, are short-period changes ; while changes in
the stock of capital, the labour force and the techniques
of production are long-period changes. Similarly we

can distinguish short- and long-period decisions of
entrepreneurs. Short-period decisions affect the utili-
sation of given equipment (as, for instance, when a
sudden spurt of demand leads to an increase of sales
and output is speeded up to replace stocks), long-period
decisions affect the stock of productive capacity (for
instance, through the replacement of worn-out or ob-
solete plant). Investment has a short- and long-period
aspect. In its short-period aspect it governs the level of
employment and the relations of prices to wages, for
these are influenced by entrepreneurs’ outlay on the
investment sector of the economy during the period
when capital goods are being produced but are not yet
ready for use. In its long-period aspect it governs the
rate of accumulation or decumulation of capital and
the technique of production. »
Robinson (1977, p. 180)

Thus the model’s dynamic results from the change in the values
of the variables from one short period to the next spurred by
the dominant actors in the economic field. We would point
out that, in this model, wage workers have very little influence
indeed over this dynamic, at least as long as the state is not
introduced into the model. While we continue to think that
the class struggle lies at the heart of structural change over the
course of history, at the centre of the history of capitalism is
the struggle between ownership and economic activity. Thus it
is the intersecting dialectics between entrepreneurs, on the one
hand, and shareholders and bankers (or lenders), on the other,
that explain the economic dynamic. The instability arising
out of the interplay of these economic forces is explain by an
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inability to produce the social conditions capable of generating
a level of global demand consistent with the changes in potential
output, notably because of an income distribution linked to
property rather than economic activity. Thus we will show that,
in ‘plausible’ economic conditions, economic power relations
do not, even in the most favourable cases, allow the system to
stabilise : the economy invariably falls into a severe depression
(or into low growth if an autonomously profitable investment
is introduced). On the other hand, as we shall see, deliberate
intervention on the part of the public authorities can stabilise
the economic dynamic.

As soon as we have specified the dominant actors’ reactions
to the short-run equilibrium defined by equation 11, we will
have obtained the system dynamic. For example, equations 7
and 8 show that, as soon as u∗ 6= un, the target values for the
financial variables have not been achieved, which might call
forth a reaction from both the shareholders and the bankers
or – and this amounts to the same thing 14 – the managers
in order to ensure that the shareholders remain calm or the
bankers are unable to influence the firm’s policy by demanding
that assets be sold, for example. Similarly, it is highly probably
that managers’ failure to make the rate of capacity utilisation
equal to un will cause them to amend their investment policy
(and hence their pricing policy).

The question of whether or not these various reactions will
bring them close to fulfilling their objectives is another pro-
blem altogether. Harrodian instability is based precisely on the
fact that microeconomic reactions contradict macroeconomic
results, causing the macroeconomic system to be fundamentally
unstable. After discussing the various points of view that may
prevail within the capitalist class, we will systematically choose
to include in our model the reaction that most favours stabi-
lisation. This position is easily defended if it is remembered
that the main intention of this study is to establish that, in
the absence of state intervention (in the form of a significant
budget deficit) or a favourable international situation making it
possible to generate a significant trade surplus, for example, the
macroeconomic system remains fundamentally unstable under
‘plausible’ economic conditions. If this result is obtained under
the conditions most favourable to stabilisation, then we will
have demonstrated that it holds a fortiori in the other cases

We are going to formalise the agents’ various reactions to
the differences between the target and effective values. However,
we begin by defining an auxiliary function that will be at the
heart of the model’s dynamic :

φ
(
x, sf , gi, ρ, d

)
:=

gi[sf−(cw−cπ(1−sf ))(1−x)]−(1−cw)unsf−(cw−cπ)sfρd
gicw(1−x)+(1−cw)unsf+cwsfρd

(12)

We will see that it is the behaviour of this function φ that
determines the dynamic of the economy in the various scenarios
considered. Let us note that

φ
(
x, sf , gi, ρ, d

)
=
u∗ − un
un

(13)

14. However, the direction of the reaction depends on the institutional
power relations. If it is assumed that the economy we are seeking to
model is capitalism and not a market economy, it is obvious that the
actors who are in a position to fulfil their objectives are the capitalists ;
in the absence of any intervention from the political institutions, wage
earners are able only to bear witness. Nevertheless, the capitalist class
is not totally homogeneous over time, and the interests of managers,
bankers and shareholders may conflict with each other. Under these
circumstances, the dominant sub-class within the capitalist class will
be the one that determines the direction of the reaction. Thus there
are several capitalisms, both theoretically and historically, depending on
whether it is the bankers, shareholders or managers who dominate.

On the other hand, it will be assumed initially in what follows
that ρ = 0 15 and hence that the dynamic will be given by the
function φ1 :

φ1
(
x, sf , gi

)
:= φ

(
x, sf , gi, 0, d

)
=

gi[sf−(cw−cπ(1−sf ))(1−x)]−(1−cw)unsf
gicw(1−x)+(1−cw)unsf

(14)

B.1. The entrepreneurs
When u∗ is greater than un , the entrepreneurs believe that

their plant and equipment is being overused. As a result, they
increase the rate of growth gi in productive capacity, that is
the rate of their investment in productive capacity. Conversely,
when u∗ < un , they believe that their productive capacities are
being underused. Consequently, they slow down their investment
in capacity. It can be formalised thus :

ġi = αg
(
u∗ − un

)
= αgunφ (15)

where αg > 0 reflects the speed of the reaction to the difference
between u∗ and un. For simplicity’s sake, it is assumed that
αg is a positive constant, but it could also be assumed that
the reaction is not proportional to the difference (which, if the
function αg is well chosen, could have stabilising virtues but
greatly complicates the model).

On the other hand, the entrepreneurs may also be tempted to
react to the different economic situations by bringing pressure
to bear on the modes of financing. Thus the power relation
between the entrepreneurs, on the one hand, and the bankers
and shareholders, on the other, may be a significant factor,
since, as we are going to see in the following two sections, the
financial reactions depend on the point of view.

B.2. The shareholders
When 16 1− se < 1− sf , i.e. when u∗ > un in accordance

with equation 8, if the effective level of profits distributed is
equal, by definition, to the planned amount (i.e. the managers
distribute what they planned), the value of the share of distribu-
ted profits is lower than the value agreed between shareholders
and managers, since the effective profit proves to be greater than
the forecasts ; in this case, the shareholders will demand a share
of these windfall profits, which the managers will grant them 17.
However, when the windfall profits are recorded, they have
already been allocated (in part to reduce the external financing
and, for the rest, to increase the financial reserves 18), so that
shareholders can hope to make up their losses, i.e. reclaim the
share of current profits of which they have been deprived (by a
better than expected economic situation), only by drawing on
the profits from the following period. In other words, the only
solution is to bring pressure to bear on the value 1− sf for the
following period : sf must therefore decrease.

If the power relationship between entrepreneurs
and shareholders is not too unbalanced in favour of

15. The present context confers a certain legitimacy on this decision to
investigate the case of an interest rate set at zero. . .
16. It is implicitly assumed here that profits in the economy are always

greater than the amount of interest to be paid, that is that πu− ρd >
0. In practice, in the event of a deep recession accompanied by high
accumulated debt, it may be that this last inequality is not verified,
complicating the analysis even further. However, since I will later restrict
myself to considering the case in which ρ = 0, the problem will not arise.
17. At least in financialised capitalism they will, i.e. in a form of

capitalism structurally favourable to shareholders.
18. In Wood’s study, increasing the financial reserves is an objective

but we are dealing here with a simplified context that enables us to
dispense with this point.
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the latter 19, the reaction is obviously symmetrical when,
conversely, u∗ < un. This can be formalised thus :

ṡf = −αsf
(
sef − sf

)
Considering equation 8, this can also be written :

ṡf = −αsf
(
1− sf

) π

πu∗ − ρd
(
u∗ − un

)
and using the function φ above :

ṡf = −αsf
(
1− sf

)
un

π

πu∗ − ρdφ (16)

This equation 16 is the exact opposite of the mechanism that
adjusts the proportion of profits retained by firms proposed by
Shaikh (Lavoie (2014, p. 394)).

The idea of endogenising the share of profits retained by
firms is already present in Charles (2008), where it is postulated
that there is a target value snf of sf that depends, nevertheless,
on the value of the ratio d. Since this ratio will not play any role
subsequently in this article, we have opted for a mechanism that
seems to us simpler and without any a priori norm determining
the share of profits retained by firms.

B.3. The bankers
The firms finance their investments themselves, that is they

retain a share of their profits for that purpose, and from external
sources, i.e. by taking out bank loans or issuing bonds. How is
this value x determined ? It seems that a firm cannot borrow
if it does not demonstrate its capacity to accumulate its own
financing resources. Conventionally, the banks (or the financial
markets) will lend only a multiple θ of the retained profits :

xI = θsfΠa

where sf denotes the (target) share of the profits retained by
the firms and Πa the amount of profits anticipated by the firms
and bankers 20. The value of sf is determined by negotiations
between the firm’s shareholder/owners and its managers, as we
saw above. Thus, in anticipation, we have

I = sfΠa︸ ︷︷ ︸
self-financing

+ θsfΠa︸ ︷︷ ︸
external financing

which gives
x =

θ

1 + θ

How is the value of θ fixed ? According to Wood, the leverage
ratio the banks regard as acceptable is the result of tradition
(‘rule of thumb’), a convention based on certain rules governing
risk evaluation and dependent on their past experience and
their analysis of the economic situation. Of course, this value x
is also the result of the degree of risk aversion among bankers
and managers. There is the value decided by the banks, as well

19. The shareholders might, after all, take the view that the company’s
poor results are attributable more to the company’s investment policy
than to the economic situation. They might also encourage the entrepre-
neurs to cut back their investment to a much greater extent than the rate
of dividend payment. Furthermore, Dallery et Treeck (2011) note that,
in financialised capitalism, managers will not always be able to push
through a change in the share of profits retained by firms. Obviously I do
not challenge this argument ; I would just point out that in this case there
is no hope of curbing capitalism’s fundamental Harrodian instability from
that side, making it necessary to produce another stabilising mechanism.
20. Thus managers and banks have to agree on the value of the antici-

pated profit. . .

as that decided by firms (which might therefore be lower than
that decided by the banks).

Let us consider a firm wishing to make an investment I, a
proportion x of which is financed by a loan, the rest out of
the firm’s own resources. If ra is the anticipated rate of profit
from this investment and ρ is the interest rate on the loan, the
anticipated rate of return from the firm’s own funds is :

raFP =
raI − ρxI
(1− x)I ⇐⇒ raFP =

ra

1− x − ρ
x

1− x

However, in this expression ra is an anticipated value, that is
to say it is uncertain. Consequently, the risk of the investment
lies in this uncertainty. If it is assumed that variance is a good
indicator of risk, then :

V ar

(
raFP

)
= V ar

(
ra

1− x − ρ
x

1− x︸ ︷︷ ︸
non-random part

)

thus we have

V ar

(
raFP

)
= V ar

(
ra

1− x

)
=

1
(1− x)2 V ar(r

a)

It can be seen that the risk associated with the investment
increases very quickly with x. In sum, the rational approach
for both banks and managers therefore is to fix a value for x in
such a way as to limit the investment risk, that risk being an
increasing function of x. This is Kalecki’s ‘principle of increasing
risk’.

It is important to understand that the effective value of x
can differ from its target value. After all, x denotes the share
of the financing that the banks and managers wish to raise by
means of medium or long-term loans, but production (wages),
dividends and investment are in any case financed by advances
from the banks. Consequently, once the balance sheet for the
period has been drawn up, it may be that repayment of these
advances is lower or higher than what had been anticipated,
the consequence of which is either that a larger proportion
than planned of the advances will be converted into medium
or long-tem loans 21 or that the rate of loan repayment will
be higher than planned. From one short period to the next,
the bankers or the managers are likely to change the value
of x on the basis of their risk assessment, and also in order
to reach an average rate of indebtedness consistent with the
target value despite the fluctuations in its marginal value (that
determined in each of the short periods). It should also be noted
that there may be two different values for the target long-term
rate of indebtedness : the one envisaged by the bankers and
that envisaged by the managers.

According to equation 7, xe > x⇐⇒ u∗ < un. Consequently,
the bankers, noting that the expectations had been generally
overestimated, find that the economic context is less favourable
than previously thought, revise their risk evaluations and decide
to reduce the value of x. And vice versa, if x > xe, the economic
risk seems to them to be lower than initially thought and so they
decide to increase the value of x. In accordance with equation
7, this can be formalised thus :

ẋ = αx(x− xe) = αx
π

gi

(
u∗ − un

)
= αxun

π

gi
φ, où αx > 0

21. Or even bankruptcies, although we will ignore this last case.
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In a way, the bankers’ reaction accords with the shareholders’
interests. Of course, the latter have every interest in using the
leverage effect to the full as soon as the anticipated profitability
of the investment exceeds the interest rate. However, as we have
seen, the risk associated with the investment increases very
rapidly with x, so in a rather unfavourable business climate
(u∗ < un), shareholders will prefer to reduce the use of loans.
They will do the opposite if the economic situation gives them
grounds for greater optimism. It is possible to show that this
reaction on the bankers’ part illustrates what Steindl (1952)
has called the paradox of debt : the effort to reduce firms’ debt
ratio results in an increase in that ratio.

On the other hand, from the entrepreneurs’ point of view,
the recourse to loans increases their dependence on the bankers,
and it goes without saying that they will seek to achieve the
greatest possible degree of autonomy. Thus when the economic
situation is favourable, they interpret this as a signal that their
competitive constraint (Wood, 1975) has been relaxed ; as a re-
sult, they prefer to increase the share of profits used to finance
investment rather than having recourse to loans. Obviously they
react in the opposite direction when the economic situation
is not favourable for them : if demand for their products is
less than anticipated, they prefer to reduce the share of profits
and fall back on loans in order not to lose more market shares.
However, in order to do this, the banks must of course agree to
provide the finance. Thus there is a power relation of sorts bet-
ween managers and bankers, whose presence has to be felt here.
In particular, it will be assumed that we are in a configuration
in which there is no restriction of credit, otherwise there is no
hope of seeking stabilising effects from a change in the method
used to finance investment. In this configuration, we see that
αx should be negative. However, in order to avoid confusion,
we will write :

ẋ = −αx
π

gi
unφ, αx > 0 (17)

It is this last equation that we have chosen to include in the
model, since it is the only one with stabilising virtues for the
economic system 22.

B.4. The dynamic of debt
According to the hypotheses we have formulated about the

way firms finance their investment, we can write 23 :

Ḋ = PI−

Pπu∗K −
 ρD︸︷︷︸

Interests

+P
(
1− sf

)(
πunK − ρ

D

P

)
︸ ︷︷ ︸

dividends




︸ ︷︷ ︸
Profits retained by the firms

and hence

Ḋ

D
=
PI

D
+
(
(1− sf )un − u∗

) π
d
+ sfρ

which can also be written

Ḋ

D
=
gi

d
+
(
(1− sf )un − u∗

) π
d
+ sfρ

22. Let us note once again in passing that in financialised capitalism,
that is in a situation in which the bankers dominate the entrepreneurs,
the system is even more unstable.
23. For simplicity’s sake, it will be assumed that firms do not pay back

the principal of the debt.

On the other hand, and since d = D
PK :

ḋ

d
=
Ḋ

D
− Ṗ

P
− K̇

K

It remains for us therefore to evaluate Ṗ
P . Equations 3 and 5

show that, at constant nominal wage W and constant labour
productivity α, we have :

Ṗ

P
=

µ̇

1 + µ
=

π̇

1− π

We now have all the elements required to write the debt dyna-
mics equation :

ḋ =
(
sfρ−

π̇

1− π − g
i
)
d+ gi +

(
(1− sf )un − u∗

)
π (18)

Given the complexity of this equation 24, it is tempting initially
to disregard companies’ debts, which is what we are going to do
by assuming we are in a situation in which ρ = 0. Proceeding in
stages, we will be able to reveal the various mechanisms at work
in the model. Figure 2 shows the model’s dynamic structure.

3. STABILITY OF THE LONG-RUN EQUILIBRIUM
Throughout this section, the role of debt in the dynamic

will be disregarded, i.e. it will be assumed that the interest rate
ρ is zero.

A. Dynamics of the system in the absence of any financial
reaction (ẋ = 0 et ṡf = 0) : Harrodian instability
Since the interest rate ρ is assumed here to be zero, equation

11 can be simplified thus :

u∗ = un
gi
[
sf + (1− sf )cπ(1− x)

]
gicw(1− x) + (1− cw)unsf

(19)

Thus the value of the warranted rate of investment giw to obtain
balanced growth, i.e. the growth required to ensure that in each
period u∗ = un, is the rate of growth giw, the solution of the
equation φ1

(
x, sf , gi

)
= 0, which gives :

giw =
(1− cw)unsf

sf + ((1− sf )cπ − cw)(1− x)
(20)

An initial observation is required at this point. In order for
giw to have an economic meaning, the condition giw > 0 has to
be verified, such that

sf > (1− x)
(
cw − cπ(1− sf )

)
(21)

By multiplying each member of inequality 21 by πunK
(1−x) , we

obtain :

I >

structurally generated savings surplus︷ ︸︸ ︷
cwπunK − cπ(1− sf )πunK

The term cwπunK represents consumption in the case in which
all profits are distributed to the workers (assuming that this
does not change their propensity to consume and that the rate of
capacity utilisation is normal), while the term cπ(1− sf )πunK
equates to the share of profits actually consumed. In other words,
the demand for investment must be greater than what we might

24. In order to write equation 18 properly, it would be necessary to
calculate π̇, that is to take account, among others, of equations 16 and
17. . .



22nd FMM 2018, Manuscript Rogé Cédric 10

Financing of
investment

Retained profits

Debts

Banks

Functional Income Division

Rate of capa-
city utilization

Accumulation

Effective demand

Investment

Profitability

Wages Dividends
and interests

cπ

cw

α
sf , ρ, d

sf

ρ, d

∆α

∆sf , ∆d

∆x
x

∆gi

gi

a

g

∆CP

P

∆g, ∆a

Fig. 2. Structure of the model. In color, the dynamic links.

call, for want of a better term, the structurally generated savings
surplus 25 when the economy is functioning at the normal rate of
capacity utilisation, since a proportion of the profits is retained
by firms and the capitalists have a lower propensity to consume
than the workers.

If this condition 21 is not verified, this means that there is
no possibility that the economy can function at the normal rate
of capacity utilisation 26. It indicates, therefore, that in order
for there to be a chance that the economy will stabilise in the
long term, i.e. that the expectations will be realised, the level
of investment has to reach a minimum value.

Since the present article is investigating the capacity of
the economic system to regulate itself and condition 21 is a
necessary condition for the existence of that capacity, it will
be assumed in what follows that it is always verified.
Thus we will show that, even in the most favourable conditions,

25. In the absence of capitalists, there would still be the workers’
savings.
26. It should be remembered that in our model there is no capital

depreciation nor any possibility of dismantling productive capacities once
installed. Stabilisation, in the mathematical sense, with a negative growth
rate is therefore impossible.

the macroeconomic system does not itself have the resources
required to self-regulate.

What happens when gi 6= giw ?
— If the effective growth rate gi is lower than the warranted

growth rate, equation 19 shows that u∗ < un and hence,
according to 15, this leads to a reduction in the rate of
investment. The system is moving away from long-run
equilibrium.

— If, on the other hand, gi > giw, , the entrepreneurs reactions,
formalised in equation 15, will lead to an increase in the
rate of accumulation, since then u∗ > un.

Put another way, the microeconomic reactions contradict the
macroeconomic results and are the cause of Harrodian instabi-
lity.

There is not really any conflict between Keynesian stability
and Harrodian instability, since the equilibrium whose stability
is in question is not the same in both cases. Keynesian stability
is the short-term stability (i.e. for given values of gi and π) of
the market for goods. This equilibrium is incontestably stable.
In Harrod’s case, we are dealing with long-run or growth equi-
librium. A given rate of growth cannot be sustained unless the
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corresponding rate of investment generates a normal rate of
capacity utilisation. If growth is departing from the equilibrium
path, it normally tends to depart even further. The Harrodian
instability of the dynamic equilibrium is perfectly compatible
with the Keynesian stability of the intra-periodic instability.
Finally, it should be noted that, in the absence of any financial
reaction, giw remains constant over time. This will obviously
no longer be the case when x and sf change from one short
period to the next, which gives us grounds to hope that system
stabilisation is possible.

However, before exploring this last avenue, the preceding
expressions of u∗ and giw will enable us to re-examine the
question of the ‘paradox of thrift’ and the ‘paradox of costs’
(Rowthorn, 1981). The savings paradox concerns the effect of a
strengthening of households’ propensity to save. Effect on what ?
A distinction has to be made here. According to 19, it can be
established that an increase of sπ = 1− cπ or of sw = 1− cw
is reflected in a reduction in the short-run equilibrium value of
the rate of capacity utilisation. Thus in keeping with Keynesian
logic, saving is not conducive to economic activity.

On the other hand, it is deduced from 20 that :

∂giw
∂sw

> 0, ∂giw
∂sπ

> 0

An increase in households’ propensity to save goes hand in
hand with a higher value for the equilibrium rate of accumu-
lation. This would mean that saving encourages growth, i.e.
accumulation. Saving would discourage economic activity but
encourage growth. Even more surprisingly, the economy would
be Keynesian in the short run but would become classical again
in the long run (Duménil & Lévy, 1999). This is absolutely
not the case. The first result means that, for a given rate gi of
investment and a given mode of finance (x and sf ), a strengthe-
ning of households’ desire to save is reflected in an effective
reduction in the rate of capacity utilisation. The same change
in households’ behaviour is reflected in an increase in the rate
of accumulation required for stable growth but absolutely not
in the effective rate of accumulation. If the strengthening of the
propensity to save arises out of a situation of long-run equili-
brium, it will be reflected in a reduction in the rate of capacity
utilisation, which will rebound on the rate of accumulation. The
warranted rate of accumulation will certainly have increased,
but the effective rate of accumulation will have fallen – all the
more so since, as we shall see, the warranted rate of growth will
never be reached in the ‘plausible’ zones of the economy in the
absence of some degree of autonomous demand, such as demand
from the state financed by a budget deficit. Put another way,
the effective rate of growth will always be below the warranted
rate of growth required for balanced growth, which will drag
the economy on to a deflationary trajectory. A strengthening
of the propensities to save will merely aggravate this tendency.

The paradox of costs concerns the effect on the same two
variables of an increase in the share of wages in value added.
In our analytical framework, the share of profit in value added
π is not independent of the rate of accumulation gi. Thus a
change in the distribution of value added in favour of wages
signifies a reduction in π for any value of gi, i.e. according
to 6, and increase in x and/or a decrease in 1− sf . We can
see that ∂u∗

∂x > 0 and ∂u∗

∂(1−sf )
< 0. Thus, for a given rate

of accumulation, the increase in the share of wages in value
added encourages economic activity. Moreover, an increase
in the rate of external financing and a decrease in the rate

of profit distribution, which are reflected in an increase in
the share of wages for a given rate of accumulation, have the
effect of reducing not the effective but the warranted rate
of accumulation.

Thus a weakening of the propensity to save and an increase
in the share of wages encourage economic activity and hence
effective growth. On the other hand, they are reflected in a
decrease in the rate of accumulation required to ensure stable
growth, which is just as favourable to the functioning of the
economy. If the economy is Keynesian in the short run, it
remains equally so in the long run, since the long run is nothing
more than a series of short-run equilibria, as Joan Robinson
reminded us at the beginning of this section. Thus we believe
we have responded, in advance, to the critique expounded by
Hein, Lavoie, et van Treeck (2011) of the models in which there
are mechanisms bringing the rate of capacity utilisation back
towards its normal value :

« We may thus conclude that, indeed, saving depends
on investment in this model – a Keynesian feature –
despite actual rates of capacity utilization being brought
back to their normal values. However, the paradox of
thrift and the paradox of costs have disappeared in the
fully adjusted positions. A decrease in the propensity
to save of households will generate a compensating rise
in the retention ratio of firms, with no change in the
long-run rate of accumulation. As to the paradox of
costs, an increase in the normal profit rate, and hence
a fall in real wages, necessarily leads to a higher rate
of accumulation in fully adjusted positions, at least in
the case of Keynesian stability. ».

B. Bankers’ and managers’ reaction to the share of invest-
ment to be financed externally
We turn now to the case in which there is a financial reaction

to the difference between the normal rate of capacity utilisation
and the actual rate of capacity utilisation ; in this section,
however, sf is assumed to be constant (and still ρ = 0).

Let us use the term macroeconomic constraint to denote
the relationship between the rate of investment gi and the
share of profits π that is required in order for the entrepreneurs’
expectations to be realised. It can be established from equations
9 and 10 that this macroeconomic constraint is, in the plane(
gi,π

)
, the following equation of a straight line :

π =
gi

(cw − cπ(1− sf ))un
− 1− cw
cw − cπ(1− sf )

For its part, the financial constraint will denote the link that
has to exist between the rate of accumulation and the share of
profits in order that the investment can be financed. Equation 6
shows that, in the plane

(
gi,π

)
, the financial constraint is also

represented by a straight line. Figure 3 represents these two
constraints with thin black lines 27. . By definition, the point of
long-run dynamic equilibrium must lie on the macroeconomic
constraint and, by construction, the current situation is always
on the financial constraint. Put another way, the dynamic
equilibrium, the pair

(
gi,π

)
defining a situation in which no

actor has an incentive to change behaviour, is defined by the
point of intersection of the two straight lines.

27. Since it is assumed that condition 21 is verified, it is easy to see
that the slope of the macroeconomic constraint is necessarily higher than
that of the financial constraint.
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Our starting point will be an initial rate of growth equal to
gi0, such that it is lower than the rate of growth initially required.
In this situation, the share of profits is too high for the ratio of
capacity utilisation to be normal : u∗0 < un. The entrepreneurs’
actual reaction, formalised by equation 15, leads them to choose
a rate of accumulation gi1 < gi0 in the following period which, in
the absence of a financial reaction, takes us even further away
from the required rate of growth. The Harrodian instability
described in the previous section reappears. In this section,
however, it is assumed that the entrepreneurs also have an
effect on the target value of the share of profits to be financed
externally. According to equation 17, this is reflected, in our
situation, in an increase in the value of x, which pulls the
financial constraint in a downward direction.

Thus the entrepreneurs lower the level of growth, gi0 be-
comes gi1, on the other hand, they are going to increase x,
which has the effect of reducing the rate of growth required for
balanced growth : giw,0 becomes giw,1. On the figure, we have∣∣gi1 − giw,1

∣∣ < ∣∣gi0 − giw,0
∣∣ and hence the double reaction has

enabled the economy to draw close to the dynamic equilibrium.
However, this theoretically possible stabilisation is not of course
a phenomenon that can be affirmed a priori as necessary ; it
may be, therefore, that the two reactions have, on the contrary,
taken the economy further away from its situation of dynamic
equilibrium. Everything depends on the scale of the reactions.
Thus we have to look more closely at what is happening before
being able to come to a conclusion. Another look, using the
phase diagram, will help us to see things more clearly.

In Figure 4, the rate of growth required for balanced growth
has been traced 28 as a function of the rate of external financing
of investment. It can already be noted that the most horizontal
part of the curve equates to the values of x that are close to
1. In other words, intuitively, even when we put ourselves in
the most favourable situation for the reaction, and assuming
that the financial reaction is greater than the ‘real’ reaction,
the stabilising effect remains limited. It would of course be
much more powerful for low values of x, i.e. those on the
most vertical portion of the curve, but that would put us in
a scarcely plausible economic situation. It can clearly be seen
(still intuitively for the moment) on Figure 4 that, if we start
from an equilibrium situation A0 and end up, after a possible
shock, in A1 or A2, the agents’ reactions will take us in the
direction of a new equilibrium situation if the financial reaction
(horizontal on the graphic) is stronger than the ‘real’ reaction
(vertical on the graphic) and will do so all the more quickly
since in the initial situation the value of x was low and A1 and
A2 have remained close to A0 . In A1 , indeed, we are in a
situation in which gi < giw, hence u∗ < un, hence according to
15 and 17, gi is going to decrease and x is going to increase
and we arrive at B1. However, we have drawn close to a new
equilibrium. Similarly, if we now start from situation A2, i.e.
gi > giw, then gi is going to increase and x decrease, which
will lead us to point B2, which once again brings us close to
an equilibrium situation. However, let us try now to replicate
these intuitive result by calculation. The dynamic system under
investigation in this section is the following{

ẋ = −αx(1−x)sf
φ1
(
x, sf , gi

)
ġ = αgunφ1

(
x, sf , gi

) (22)

It can easily be seen that the dynamic equilibrium is obtained

28. With 1− sf = 0, 15; cπ = 0, 4; cw = 0, 9;un = 0, 85

when φ1
(
x, sf , gi

)
= 0, and since in this section sf is a para-

meter, all the points of dynamic equilibrium form a continuous
curve in the plane

(
x, gi

)
. The Jacobian matrix associated with

this dynamic system is given by :

J(x,gi) =


−αxsf ((1− x)φ

′
1,x − φ1) −αxsf (1− x)φ

′
1,gi

αgunφ
′
1,x αgunφ

′
1,gi


and hence the Jacobian matrix at a point of dynamic equili-
brium (φ1 = 0) can be written thus :

J(x,gi) =


−αxsf (1− x)φ

′
1,x −αxsf (1− x)φ

′
1,gi

αgunφ
′
1,x αgunφ

′
1,gi


It can immediately be deduced from this that Det

(
J(x,gi)

)
= 0,

since the lines of the matrix are not linearly independent. The
trace of this matrix is given by :

Tr
(
J(x,gi)

)
= −αx

sf
(1− x)φ′1,x + αgunφ

′
1,gi

It is known that it is the sign of this trace that will give the
stability of the points of equilibrium : if the trace is strictly
negative, then the point of equilibrium is stable, otherwise it is
unstable. The calculations lead to :

∂φ1
∂x

:= φ′1,x = gisf
cwg

i − cπ(1− sf )(1− cw)un
D2

∂φ1
∂gi

:= φ′1,gi =
(sf + cπ(1− sf )(1− x))(1− cw)unsf

D2

With D = gicw(1− x) + (1− cw)unsf . It should not be for-
gotten that, since we are investigating the points of dynamic
equilibrium, gi = (1−cw)unsf

sf−(cw−cπ(1−sf ))(1−x)
, it can be shown, af-

ter a rather lengthy calculation, that the trace of the Jacobian
matrix is negative if, and only if, the following inequality is
verified :

αg
αx

<
(1− cw)(cw − cπ(1− sf ))(1− x)[
sf − (cw − cπ(1− sf ))(1− x)

]2 (23)

Now it so happens that the right-hand member of this
inequality 23 defined a growing function of x (the curve is
traced on Figure 5 by fixing the value of certain parameters),
starting from a strictly positive (very large) value for x = 0
and with the value 0 in x = 1, thus as long as the speed
of the financial reaction is sufficiently great relative to the
speed of the actual reaction, then this inequality is always
verified for small values of x. In other words, on the curve
linking all the points of dynamic equilibrium, the points of
stable equilibrium correspond to those with a sufficiently small
abscissa for the above inequality to be true (in colour on Figure
5 for a situation in which the actual reaction is 3.5 times quicker
than the financial reaction).

Put another way, among all the points on the continuum of
dynamic equilibria when the entrepreneurs have an effect on the
share of externally financed investment, some are stable, that
is to say they generate a ‘basin of attraction’. If the economy’s
initial situation is within this ‘basin of attraction’, the system
dynamic produces a long-run equilibrium, that is to say a
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Fig. 3. With financial reaction : x changes from one period to the next

ġi = ẋ = 0
x
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1

1

A0

A1

A2

B1

B2

Fig. 4. giw as a function of x

situation in which the rate of capacity utilisation is normal.
Thus there are circumstances in which the Harrodian instability
produced by the real reaction is ‘defeated’ by the financial effect
on x. Figure 6 shows the phase diagram 29 associated with the
dynamic system 22.

In Figure 7, the stabilisation zone is shaded grey, while the
stable points of equilibrium are in colour 30.

29. The values of the parameters chosen to trace this phase diagram
are as follows : 1− sf = 0, 15, cπ = 0, 4,cw = 0, 9,un = 0, 85,ρ = 0,αx =
αg = 0, 5.
30. The argument used to define this stabilising zone is not shown here

0

1

22

3

αi
αx

4

5

6

7

8

9

10

1
x

Interval of x for which inequality
23 is verified (for αg

αx
= 3, 5).

Fig. 5. Condition on x for inequality 23 to be verified.

to lighten the text, but readers can represent it visually for themselves
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Fig. 6. A simulation made with Maple.

ġi = ẋ = 0

gi = gi2

x

gi

1

1

0.347

ġi = ẋ = 0

Interval determined as in
the figure 5

Fig. 7. The stabilisation zone is shaded grey, while the stable
points of equilibrium are in colour with αg

αx
= 1.

More examples could be cited, but it would seem that, in
the case we have chosen, i.e. for the fixed values of the para-
meters, the stabilising zone does not correspond to plausible
situations (rates of growth higher than 34% are required). We

on figure 6.

infer from this that the economy remains fundamen-
tally unstable in practice, as in the case in which there was
no financial reaction. However, it will be necessary to examine
how the variation in the value of the parameters 31 changes
this observation. While we await the results of such a study, it
would seem, intuitively, that Harrodian instability cannot be
overcome simply by the financial effect on x.

Thus we have seen that, although in theory a financial
effect on the share of the investment to be financed by loans
may have stabilising virtues, in practice the economy seems
always to be outside the stabilisation zone. The question we are
going to ask now is whether state expenditure is able to extend
the stabilisation zone far enough to encompass the ‘plausible
sphere’ of the economy.

To that end, let us call E the state’s budget deficit (in real
terms), which represents a demand for goods and services as
well as for capital goods, and let us note e = E

K . Thus the
(short-run) equilibrium in the market for goods can be written
thus : S = I +E. It can be shown that :

u∗ = un
gi
(
sf + (1− sf )cπ(1− x)

)
+ sfe

gicw(1− x) + (1− cw)unsf
(24)

A new function can then be defined :

φe := u−un
un

=
gi(sf−(1−x)(cw−cπ(1−sf ))+sf (e−(1−cw)un)

gicw(1−x)+(1−cw)unsf

(25)

At this point, before any calculation, it can be noted that the
state’s budget deficit is going to have a strongly stabilising
effect. After all, the dynamic equilibrium is now written φe = 0
and the rate of growth required for balanced growth is given
by :

giw,e =
((1−cw)un−e)sf

sf−(1−x)(cw−cπ(1−sf ))

= giw − e
sf

sf−(1−x)(cw−cπ(1−sf ))

where giw is the rate of growth required without state inter-
vention. It can be seen that e makes it possible to reduce the
required rate of growth considerably 32.

On Figure 8 a point A can be observed that is very pro-
bably outside the stabilising zone when the state does not
intervene and, since it is below the dynamic equilibrium curve,
the economy should be facing a severe recession. After state in-
tervention, on the other hand, point A returns to the stabilising
zone ; what is more, it is situated above the curve, meaning that
the economy will be launched on a strong growth trajectory.

Once again, a more detailed analysis will enable us to be
more precise in our statements. The dynamic system that now

31. Is there a configuration for which the values of the parameters
cw, cπ, sf ,un,αg,αi lead the stabilising zone to encompass plausible
situations ?
32. The macroeconomic constraint is now written :

π =
gi

[cw − cπ (1− sf )] un
−

e
un
− (1− cw)

cw − cπ (1− sf )

Consequently, if condition 21 is maintained, the slope of the macroeco-
nomic constraint is always greater than that of the financial constraint,
which implies, if stabilisation of the economy is to be possible, that the
state’s budget deficit must be at least equal in real terms to swunK,
such that, with un = 0.85 and sw = 0.1, this gives 8.5% of the normal
GDP. This will require at the very least an accommodating monetary
policy. It is interesting to note that only wage earners’ propensity to save
plays a part in this condition, which seems to indicate that the system’s
instability is linked to the non-capitalists’ saving.
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giw,e x

gi

1
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A

Fig. 8. The rate of growth required for balanced growth wi-
thout the state (black) and with state (colour) and the (sche-
matic) trajectory of the economy in both cases.

has to be investigated is the following one :{
ẋ = −αx(1−x)sf

φe

ġi = αgunφe
(26)

Thus this dynamic system’s Jacobian matrix is :

Je(x,gi) =


−αxsf ((1− x)φ

′
e,x − φe) −αxsf (1− x)φ

′
e,gi

αgunφ
′
e,x αgunφ

′
e,gi


and hence the Jacobian matrix at a point of dynamic equili-
brium (φe = 0) is written :

Je(x,gi) =


−αxsf (1− x)φ

′
e,x −αxsf (1− x)φ

′
e,gi

αgunφ
′
e,x αgunφ

′
e,gi


As before, we note that the lines are not linearly independent
and hence that one of the eigenvalues is zero, the other being
given by the trace of this matrix :

Trace(Je(x,gi)) = −
αx
sf

(1− x)φ′e,x + αgunφ
′
e,gi

Let it be noted, firstly, that

φe = φ1 +
sfe

gicw(1− x) + (1− cw)unsf

thus we have

φ′e,x = φ′1,x +
gicwe(

gicw(1− x) + (1− cw)unsf
)2

φ′e,gi = φ′1,gi −
sfecw(1− x)(

gicw(1− x) + (1− cw)unsf
)2

and hence

Trace(Je(x,gi)) =

Trace(J(x,gi))−

Positif︷ ︸︸ ︷
cw(1− x)e

αx
sf
gi + αgun

(gicw(1− x) + (1− cw)unsf )2

Thus the condition giving the stability of a dynamic equilibrium
point (Trace(Je(x,gi)) < 0) is made much easier to verify than
in the case in which there was no state intervention, all the
more so since the state deficit e is large and/or the speeds of
reactions αx,αg are high. Put another way, the interval of the
x making it possible to characterise the points of the curve
φe = 0 that are dynamically stable is greater than on Figure 7.

Thus introducing the national deficit into the model has two
effects :
— It reduces the values of the rate of growth required for a

given value of x and hence ‘lowers’ the stabilisation zone as
far as is desired, since e has only to be increased sufficiently
in order to achieve the desired degree of ‘lowering’.

— It increases the number of stable equilibrium points on the
dynamic equilibrium continuum and therefore extends the
stabilisation zone ‘widthways’. Here too, it can be widened
as much as desired, since increasing e makes it possible
rapidly to increase the number of stable equililbria.

— The following consequence is inferred from the preceding
two results. If the budget deficit (relative to the productive
capacity K) e2 is greater than e1, then the stabilisation
zone associated with e2 strictly contains that associated
with e1.

ġi = ẋ = 0

gi = gi2

x

gi

1

1

0.347

0.025
ġi = ẋ = 0
giw,e

New interval to determine dyna-
mic equilibrium points

Fig. 9. The stabilisation zone, after state intervention, moves
from the light grey zone to the junction of the grey zones

In theory, therefore, the stabilisation zone can be extended
up to the current situation in order to put the economy on the
path towards stationary equilibrium. It should even almost be
possible, with astute management, to choose the rate of growth
and share of profits that produce stationary equilibrium : since
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π =
(1−x)giw
sfun

, by adjusting the values of e from one short
period to the next, it would be sufficient to be able both to
stabilise the long-run growth rate one wishes to achieve and
put the economy on the path leading to it. Obviously it will
be very difficult in practice to arrive at that precise position.
However, it might reasonably be envisaged, and the successive
changes made for that purpose could constitute a source for
analysing the short-run fluctuations, particularly if the policy
shifts change the target values for the share of profits and the
growth rate (and hence the unemployment rate) required for
the long-run equilibrium.

The model also enables us to understand how the trajectories
of effective demand impact on the long-run productive capacity.

Comparison of Figures 7 and 9 shows without ambiguity the
stabilising power of the budget deficit. Any starting situation
can be incorporated into the stabilising zone provided that the
budget deficit is sufficiently large.

A final point will be addressed in this section. How does the
debt-to-GDP ratio evolve ? Since we are concerned here with
the long-run evolution, let us look at what happens from the
time at which we reach the stationary equilibrium. Let us posit

dp =
Public debt

K
:=

Dp
K

If we remember that at the point of stationary equilibrium
Ẏ
Y = K̇

K , we then have :

ḋp
dp

=
Ḋp
Dp
− K̇

K
=

E

Dp
− giw

or :
ḋp = e− giwdp

We have ∂ḋp
∂dp

< 0, thus the debt-to-GDP ratio is stable over
the long term. It can be shown that :

dp(+∞) = lim
t→+∞

dp(t) =
e

giw

In other words, the debt-to-GDP ratio stabilises over the long
term at the value : e

ungiw
. On the other hand, if it is re-

membered that giw is a function of e, it can be seen that the
government enjoys a certain degree of freedom to choose this
ratio’s long-run value.

In sum, by adjusting the level of the budget deficit, it is pos-
sible in theory to make trade-offs between the long-run values
of the growth rate (and hence of the rate of unemployment),
the share of profits and the debt-to-GDP ratio.

An example might help to clarify this last point. Figure 10 re-
presents an initial situation (represented by the point A0) such
that the effective rate of growth gi0 is lower than the rwarranted
rate of growth giw,0 (x0) and gives rise to unemployment. If it is
hypothesised, furthermore, that the budget deficit is sufficiently
large for this initial situation to be within the stabilising zone,
the economy will follow a downward trajectory 33 (T0 on Figure
10) that takes it towards a long-run equilibrium where the rate
of growth is lower than the natural rate of growth gn. Under
these conditions, the unemployment rate is necessarily going
to rise. In order to deal with this situation, the government
decides to increase the budget deficit sufficiently for the new
warranted growth rate giw,1 (x0) to be lower than the effective

33. Since gi0 < giw,0 (x0), the real reaction triggers a slowdown in
growth.

growth rate. Since the stabilisation zone has been extended
by the increase in the budget deficit, the new initial situation
is still within the economy’s stabilisation zone. The govern-
ment’s budget policy then propels 34 the economy on to the
trajectory T1. The new dynamic equilibrium towards which
the economy is heading is symbolised by the point A′1. The
long-run growth rate would then be greater than the natural
growth rate gn. If the initial unemployment rate is sufficiently
high, it may be that this long-run equilibrium point A′1 can be
reached initially, but it is clearly not sustainable in the long
run (i.e. once the unemployment has been brought down). Thus
a sensible government ought to change its policy in order to
achieve both full employment and a long-run growth rate equal
to the natural growth rate. In order to do this, it has to reduce
its budget deficit by a judicious amount when the economy
reaches a certain point A1 on the trajectory T1 in such a way 35

as to shift the economy on to the new trajectory T2. If all goes
well, at A2 we will have both a long-run growth rate equal to
the natural rate and full employment (unemployment will have
fallen throughout the combined trajectory T1 and T2 when the
effective growth rate has been greater than the natural growth
rate). In practice, of course, the government will never be able
to manage its economic policy so precisely ; consequently, it
will adjust the level of its budget deficit by trial and error,
which will lead to irregular, short-term fluctuations in economic
activity. If the preceding demonstration is accepted, i.e. the
possibility of achieving both full employment and a long-run
growth rate equal to the natural growth rate, it remains the case
that the share of profits at point A2 and/or the debt-to-GDP
ratio may not satisfy all the opposing parties 36. Consequently,
there will have to be a new trade-off between the employment
level, the national debt and the share of profits that will call
into question the level of the budget deficit and the long-run
equilibrium situation. In a stabilised regime, there are no econo-
mic considerations that justify such trade-offs, so it is political
considerations that will have to be taken into account.

C. Consequences of the entrepreneurs’ and capitalists’ reac-
tions for the share of dividends
Since the arguments in this section are very similar to those

in the preceding section and the case of a financial reaction
to the share of investment to be financed by loans has been
examined in detail, it seems to me sufficient to present the
results obtained.

Let us begin by representing schematically the consequences
of a financial reaction for firms’ profit retention rate.

Let us take an initial situation in which gi0 < giw. Two reac-
tions are superimposed on each other. The first is the ‘real’
reaction affecting the growth rate : since u∗ < un, the entrepre-
neurs are going to cut back on investment. Consequently, the
rate of growth gi1 in the following period will be lower than the
initial rate, gi1 < gi0. Secondly, there is the financial reaction
that affects both the financial constraint and macroeconomic
constraint because of the increase in sf from one period to
the next (since in our hypothesis u∗ < un). The effect on the

34. This time, the fact that giw,1 (x0) < gi0 causes growth to accelerate.
35. Thus the budget deficit has to be at a level at which the effective

growth rate gi1 is lower than the new warranted growth rate giw,2 (x1). .
36. It should be noted that, in this example, and despite the fact that

the long-run growth rate is higher in A2 than in A0, the share of profits
has fallen (at constant sf , the increase in x leads to a decrease in π).
Throughout the time taken to move from A1 to A2, unemployment and
the share of profits are falling. Thus the model can be described as
wage-led.
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Fig. 10. Management of economic policy

macroeconomic constraint can be decomposed into three suc-
cessive effects (from a logical point of view, since in reality
all three occur simultaneously) (cf. Figure 11). Firstly, the
straight line representing the macroeconomic constraint ‘moves
upwards’, with point A0 moving as far as A1 (effect 1 on Figure
11). Secondly, the straight line pivots downwards around A1
(effect 2 on Figure 11). Thirdly, the financial reaction to the
financing constraint causes the straight line representing the
financial constraint to pivot downwards around the origin of
the reference coordinate (effect 3 on Figure 11).

In the following period, we find ourselves again (on Figure
11) in the situation in which, this time, the rate of growth gi1 is

greater than the warranted rate of growth for balanced growth.
The entrepreneurs’ reaction in this case is increase the growth
rate for the following period ; they negotiate the value of sf
downwards. Thus the reactions are the diametric opposite of
those in the preceding period.

This example shows us that, a priori, several scenarios are
possible. One would be a ‘moderated oscillation’, in which
u∗ alternates between values greater and smaller than un but
draws close to it : the model is stable and converges towards the
equilibrium situation. Another would be an explosive oscillation,
in which u∗ alternates between values greater and smaller than
un but does not come close to it. A cyclical situation may
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Fig. 11. With financial reaction : sf changes from period to period

also develop, in which the values of u∗ revolve around un in
a cyclical fashion. And finally, the values of u∗ may form a
uniform sequence that may or may not converge towards un.

Here too, we have to examine in greater detail the (economic)
conditions that enable us to identify the various theoretical
possibilities mentioned above. Figures 13 and 12 show that
the situation is very similar to that in the preceding section.
The effect of the financial reaction on enables us to introduce
a whole continuum of dynamic equilibria (when there was no
‘real’ reaction there was only a possible dynamic equilibrium),
some of which are stable and therefore generate a basin of
attraction, while others are unstable. This once again enables us
to define a stabilisation zone, i.e. a zone such that if, at a given
moment, the economy is situated within it, its trajectory will
take it towards a long-run equilibrium. Again, this zone contains
only implausible situations, which shows that in practice, the
economy remains highly unstable. However, it can be extended
as far as desired by the introduction of a budget deficit (cf.
Figure 14).

D. . Effects of the capitalists’ and entrepreneurs reactions on
the share of dividends and the share of investment to be
financed by loans
When both financial reactions take place simultaneously,

their stabilising effects mutually reinforce each other, which
might mean we have to qualify the conclusions reached in
the preceding two sub-sections. In reality, it seems that this
is not the case at all. Of course, the new stabilisation zone
encompasses more possible situations than the junction of the
two stabilisation zones obtained by examining the two financial

reactions separately, but without having exhaustively examined
these possible situations it would appear that the new zone still
does not intersect the ‘sphere of plausible situations’ for the
economy, which means state intervention is still as necessary in
order to take advantage of their stabilising virtues.

4. CONCLUSION
In this conclusion, the main results of the model will be

reconsidered :
— public expenditure is stabilising
— short-run Keynesian properties are retained over the long

run
— public policy regains its full role by defining the long-

term trajectory while at the same time maintaining the
possibility of arbitrating between conflicting objectives
(employment, distribution, budget deficit)

— history is taken into account by the ‘genuine hysteresis’
property.

The model presented here describes a growing economy that
does not find its way spontaneously to long-run equilibrium
and requires state intervention in the form of a sufficiently large
budget deficit. The multiplicity of possible dynamic equilibria
leads to the conclusion that the long-run situation depends on
the initial historical situation, certainly, but also, and more
fundamentally, on the trajectory taken by the budget deficit.
This makes the autonomous component of public expenditure
the essential factor explaining the long-run dynamic. This is
the conclusion reached by certain Sraffians, such as Serrano
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ġi = ṡf = 0
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Fig. 12. Dynamic equilibrium points

(1995)), and post-Kaleckians, such as Allain (2015) and Godley
et Lavoie (2007) :

« As in any growth model, some of the most crucial
equations are those determining how growth arises.
First, we assume an exogenous – unexplained – trend
rate of growth in labour productivity, while the poten-
tial labour force is assumed to be constant. Second, we
initially assume that real pure government expenditure
(excluding interest payments) – grows at a constant
rate, initially the same rate at which labour produc-
tivity is growing. Third, we assume that the rate of
accumulation of fixed capital is a function of the rate
of capacity utilisation and of the real rate of interest.
The rate of growth of fixed capital is thus an en-
dogenous variable, which adjusts to the growth
rate of pure government expenditures. » (Our em-
phasis)
Godley et Lavoie (2007, p. 379)

Stability in our model depends on institutional conside-
rations (the entrepreneur is the dominant figure among the
capitalists 37 and the budget deficit must be sufficiently large)

37. If the financial reactions are to exert their effects in the right
direction, the role of the state may well have to be extended. It might
be necessary to set up a national investment bank, for example, or to

rather than on considerations around the values of the model
parameters that restrict the effects of Harrodian instability
(Lavoie (2016, p. 186)).

The fact that the system can find its way towards a long-run
equilibrium where the rate of capacity utilisation is normal
is not necessarily incompatible with the paradox of saving.
After all, from the point of view in which the budget deficit
is set at a minimal level in order to achieve the government’s
macroeconomic objectives, an increase in the various categories
of households’ propensity to save leads to an increase in the
required rate of growth (and not in the effective rate of growth).
If budgetary policy remains unchanged, there is a strong chance
that the developing situation could leave the stabilising zone,
that is to say that the centrifugal forces generated by the
Harrodian instability will drag effective growth downwards.

The model could be described as wage-led, in the sense that
an increase in the wage share has the effect of reducing the
required rate of growth which, if the budget deficit remains
on the same trajectory and assuming that the economy is in
the stabilising zone, will lead to an increase in the long-run
equilibrium growth rate.

The fact that our model demonstrates the possibility of an
infinity of dynamic equilibria, which are themselves directly

introduce constraining regulatory arrangements in order to steer the
banks’ behaviour in the right direction.
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Fig. 13. A simulation made with Maple

influenced by budgetary policy, makes it possible to restore to
macroeconomic policy all the effectiveness of which some have
tried to deprive it. As Dutt says :

« If outcomes are path dependent, economic policy-
makers, by affecting what happens along the path of
the economy during the growth process, can affect the
outcome, presumably for the better. If the outcome
is not path dependent, however, there is little that
policy-makers can do to affect outcomes. »
Dutt, in Arestis et Sawyer (2009, p. 122) ;

Despite the efforts policymakers have made in this direction
(Washington Consensus, stability pacts, independent central
banks, etc.), the levels of future budget deficits cannot be
known in advance (even in a probabilistic sense) ; they are
destined to change as circumstances changes, and particularly
as political power changes hands. This is a major difference
from the mainstream models, in which changes in the values
of the parameters are supposed to obey laws that are at least
probabilistic :

« It is possible that events that do not occur on a
regular basis, and which depend on a variety of complex
factors which include social and political factors, and
changes that depend on the collective actions of very
large groups or of a small group of people which affect
society at large, are arguably less knowable than others.
Events that do not occur on a regular basis are less
capable of being captured with general laws. Events that
are affected by a large number of factors are difficult
to portray with a small number of relations between a
small number of variables. Collective actions of large
groups, or individual actions of powerful groups, are
less capable of lending themselves to generalizations :
small changes in circumstances may lead to major
unpredictable actions and consequences. »
Dutt, in Arestis et Sawyer (2009, p. 138) ;

Finally, the decision to construct a model based on non-
linear dynamic systems was certainly not taken out of a desire
to lose the simplicity of the comparative dynamics method
generally employed in post-Kaleckian models. Even though ‘a
fair amount can be said with the simple use of comparative
dynamics’ (Lavoie (2014, p. 347)), this alternative choice enables
us to respond to certain critiques of the way in which the role
of history is modelled. Thus Amable et al. (1994) explain that
using the word ‘hysteresis’ in zero-root linear dynamic models 38
seems inappropriate, despite the many interesting effects they
present. Even if an exogenous shock in such a system engenders
not only a transition phenomenon but also a change in the
equilibrium position, the shock is not, nevertheless, remanent 39.
A second shock of the same intensity as the first but in the
opposite direction takes the dynamic system back towards its
initial equilibrium and thus erases the memory of the first shock.
Linearity has the (obvious) property of producing the additivity
of the shocks that leads to such a result. Thus non-linearity
makes it possible to introduce the irreversibility of shocks :
when the second shock occurs, the system is moved from the
situation that prevailed at the time of the first shock and its
reaction is therefore no longer the same. The key parameter in
the dynamic of the model we have constructed is the budget
deficit and thus it is this parameter that will most probably
cause the shocks capable of striking the system. However, the
changes in this parameter not only influence the system’s static
variable but also profoundly change its dynamic by affecting
not only the location of its dynamic equilibrium points but
also the proportion of them that are dynamically stable. This
can give rise to radical changes : an initial situation located
within the stabilising basin may be ejected from it by the shock.
Consequently, the system’s initial trajectory taking it towards
long-run equilibrium may be replaced by a recessive spiral.
Thus our model presents what might be called strong hysteresis
(Amable et al. (1994)) or what Setterfield (1993) calls deep
endogeneity. Thus macroeconomic policies not only have short-
run effects but also give rise to lasting changes in the long-run
trajectory. This makes policymaking very difficult, since the
slightest little decision (a measured and temporary reduction in
the budget deficit in order to meet the demands of the stability
pact, for example) could have far-reaching and lasting effects
that would have to be offset by draconian measures. Thus we
hope that our model is one of the possible responses to what
Setterfield (1993) wishes for :

« [. . . ] hysteresis represents a unifying theme for Key-
nesian analyses of the behaviour of economic systems
(Cross (1993)). What is suggested is that combining
hysteresis with the traditional Keynesian short run un-
der employment equilibrium may allow us to model the
aggregation of successive short runs to form a long run
that is broadly consistent with real historical time.Such
a model would, in the process, provide a long-run ana-
log of Keynes’ short-run theory of effective demand.
In this way, hysteresis seems to represent an appro-
priate theoretical construct for modeling PostKeyne-
sian concerns-expressed by authors such as Robinson
(2004), Robinson (1980)–regarding the role of real his-

38. As an example of such a system, readers can consult the model
presented in Hein et al. (2012), in which the normal rate of capacity
utilisation is endogenous.
39. A system’s remanence is defined, in Setterfield (1997) for example,

by the fact that the system’s equilibrium positions retain a memory of
the various shocks it has suffered.



22nd FMM 2018, Manuscript Rogé Cédric 21

torical time in determining economic outcomes. Based
on his interpretation of Keynes’ 1937 lectures, Kregel
argues that "for Post Keynesian theory, the next step is
not disequilibrium,but [a] model of shifting equilibrium
in a monetary production economy" (Kregel (1976), p.
220). If hysteresis provides an appropriate organizing
concept for this task, the extension of Keynes’ short-
run theory into an evolutionary analysis of the long
run awaits fulfilment. »
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Fig. 14. The stabilisation zone without state expenditure corresponds to the light grey zone, with state expenditure it corres-
ponds to the junction of the grey zones.
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instability . . . . . . . . . . . . . . . . . . . . . 9

B Bankers’ and managers’ reaction to the share of
investment to be financed externally . . . . . . 11

C Consequences of the entrepreneurs’ and capita-
lists’ reactions for the share of dividends . . . 16

D . Effects of the capitalists’ and entrepreneurs
reactions on the share of dividends and the share
of investment to be financed by loans . . . . . . 18

4 CONCLUSION 18

Bibliographie 21

TABLE DES FIGURES
1 Distribution of profits within firms . . . . . . . 5
2 Structure of the model. In color, the dynamic

links. . . . . . . . . . . . . . . . . . . . . . . . . 10
3 With financial reaction : x changes from one

period to the next . . . . . . . . . . . . . . . . 13
4 giw as a function of x . . . . . . . . . . . . . . . 13
5 Condition on x for inequality 23 to be verified. 13
6 A simulation made with Maple. . . . . . . . . . 14
7 The stabilisation zone is shaded grey, while the

stable points of equilibrium are in colour with
αg
αx

= 1. . . . . . . . . . . . . . . . . . . . . . . 14
8 The rate of growth required for balanced growth

without the state (black) and with state (colour)
and the (schematic) trajectory of the economy
in both cases. . . . . . . . . . . . . . . . . . . . 15

9 The stabilisation zone, after state intervention,
moves from the light grey zone to the junction
of the grey zones . . . . . . . . . . . . . . . . . 15

10 Management of economic policy . . . . . . . . . 17
11 With financial reaction : sf changes from period

to period . . . . . . . . . . . . . . . . . . . . . 18
12 Dynamic equilibrium points . . . . . . . . . . . 19
13 A simulation made with Maple . . . . . . . . . 20
14 The stabilisation zone without state expenditure

corresponds to the light grey zone, with state
expenditure it corresponds to the junction of the
grey zones. . . . . . . . . . . . . . . . . . . . . 22


	Introduction
	The model
	The short period
	The long-run dynamic
	The entrepreneurs
	The shareholders
	The bankers
	The dynamic of debt


	Stability of the long-run equilibrium
	Dynamics of the system in the absence of any financial reaction (=0 et =0): Harrodian instability 
	Bankers’ and managers’ reaction to the share of investment to be financed externally
	Consequences of the entrepreneurs’ and capitalists’ reactions for the share of dividends 
	. Effects of the capitalists’ and entrepreneurs reactions on the share of dividends and the share of investment to be financed by loans

	CONCLUSION
	Bibliographie

