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The Sraffian supermultiplier as an alternative
closure for heterodox growth theory*

Franklin Serrano and Fabio Freitas**
Instituto de Economia, Universidade Federal do Rio de Janeiro (UFR]), Brazil

This paper aims to show that the Sraffian supermultiplier model provides an alternative closure for the

heterodox analysis of economic growth. The new closure follows from the assumption of the existence of
autonomous non-capacity-creating expenditures, which implies that the ratio of the average to the mar-

ginal propensity to save is an endogenous variable whose determination allows the marginal propensity to

invest to determine the saving ratio without the need for changes in income distribution. Provided it is

also assumed that capitalist competition leads to gradual changes in the marginal propensity to invest in

order to adjust productive capacity to demand, the new closure (in contrast to the Cambridge and neo-

Kaleckian closures) allows us to reconcile demand-led growth, exogenous distribution, and a tendency

towards normal capacity utilization.

Keywords: ¢ffective demand, economic growth, income distribution, capacity utilization, theoretical
closures

JEL codes: E11, E12, O41

1 INTRODUCTION

This paper has two purposes. The first is to show how the Sraffian supermultiplier
model provides an alternative closure for the analysis of the relationships between
economic growth, income distribution, capacity utilization, and effective demand in
heterodox growth models. This new closure follows from the variability of ratio of
the average to the marginal propensity to save, which is entailed by the assumption of the
existence of (independently growing) autonomous expenditures that do not create capacity
for the private sector. This allows the marginal propensity to invest to determine the
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saving ratio without the need for changes in income distribution (and more generally, in
the marginal propensity to save). If it is also assumed that changes in the marginal
propensity to invest are induced by the competitive need to gradually adjust capacity
to demand, this adjustment by means of endogenous changes in the ratio of the average
to the marginal propensity to save (the fraction) provides a closure that allows us to recon-
cile demand-led growth, exogenous distribution, and a tendency towards normal capacity
utilization, even across steady states.

The second purpose of the paper is to compare and contrast this new closure with the
closures associated with both the Cambridge and the neo-Kaleckian growth models. The
closure provided by the Cambridge model involves the endogenous determination of
income distribution, while the one associated with the neo-Kaleckian model operates
through the determination of an equilibrium value for the degree of capacity utilization.
The comparative analysis aims to establish the key distinctive features of the supermultiplier
growth model with its alternative closure.

The rest of the paper is organized as follows. Section 2 first presents the Sraffian supermul-
tiplier model and how its closure operates as capacity adjusts to demand, and then shows the
results of permanent effects of changes in the rate of growth of autonomous consumption and
in income distribution in the model. Section 3 compares the Sraffian supermultiplier model
with the Cambridge and the neo-Kaleckian growth models. Section 4 contains some brief
final remarks.

2 THE SRAFFIAN SUPERMULTIPLIER GROWTH MODEL

2.1 Basic assumptions and relations

For simplicity and ease of comparison we shall use the simplest possible version of each
model. Hence, we assume a closed capitalist economy without a government sector. The
only method of production in use requires a fixed combination of a homogeneous labor
input with homogeneous fixed capital to produce a single product. Natural resources are
supposed to be abundant, constant returns to scale prevail, and there is no technological
progress. We also assume that growth is not constrained by labor scarcity. Moreover, all
variables are measured in real terms, and output, income, profits, investment, and saving
are all presented in gross terms. The formal analysis will use continuous time for math-
ematical convenience.

Under these assumptions, the level of full capacity output depends on the level of the
capital stock and on the technical-capital-to-capacity-output ratio as:

YKt = (l>1(t7 (1)

where Y, is the level of capacity output, K; is the level of capital stock installed in the
economy, and v is the technical-capital-to-capacity-output ratio. Since v is given, then
the rate of growth of capacity output is equal to the rate of capital accumulation:

LY,
2 = </7) =9, 2)

where gx, is the rate of capital accumulation, #, = ¥,/ Yx, (with 0 <#, <1) is the actual
degree of capacity utilization defined as the ratio of the current level of aggregate output
(Y,) to the current level of capacity output, /,/Y; is the investment share in aggregate
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output defined as the ratio of gross aggregate investment (/,) to the level of gross aggregate
output, and J is the exogenously given depreciation (and replacement) rate of the capital
stock.! According to equation (2), there is a necessary formal relation between the rate of
capital accumulation, the actual degree of capacity utilization, and the investment share of
output. Given the capital-to-capacity-output ratio, the change in the actual degree of capa-
city utilization depends on the difference between the rate of growth of output and the
rate of capital accumulation:

it:uz(g:—gl(:), 3)

where g, is the rate of growth of aggregate output.

We shall use here the version of the Sraffian supermultiplier model presented in Freitas/
Serrano (2015). The model assumes that income is distributed as wages and gross profits.
There is a given single technique in use, and income distribution (either the normal real
wage or the normal rate of profits) is also exogenously determined along classical (Sraffian)
lines. There is free competition, and output (but not capacity) adjusts fairly quickly to
effective demand, implying that market prices are equal to normal prices that yield a uni-
form rate of profits on capital using the dominant technique when the actual degree of
capacity utilization #, is equal to the normal or planned degree p.> Note that we work
with the concept of normal prices even when dealing with situations in which the actual
degree of capacity utilization can be quite different from the normal degree because under
classical competition, individual firms do not have the power to sustain higher-than-nor-
mal prices when the actual degree of capacity utilization of a particular firm is below (or
very much above) the normal level and their actual unit costs are higher than normal.?
Both actual competition of existing firms as well as potential competition of new entrants
would ensure that effective demand will be met at the normal price even if the actual
degree of capacity utilization is quite different from the normal or planned degree.*

Since we are assuming that output adapts quickly to demand, aggregate demand deter-
mines the level of aggregate output.” Effective demand consists of aggregate consumption
and investment. We suppose that aggregate consumption has an induced component and

1. We derive the capital stock growth equation from equation 7, = K + 8K, which defines
the level of aggregate gross fixed investment as follows. Dividing both sides of this equation by
K, we obtain [;/K, = g, + 8 and thus g, = (1,/K,) -8 = (1,/YV,)(Y;/Yk:) Yie/K:) =8 =

((L/Y,)/u) = 8.

2. Following Ciccone (1986; 1987), we interpret the normal or planned degree of capacity util-
ization as determined, among other things, by the historically ‘normal’ ratio of average-to-peak-
demand. This latter ratio, because it is presumably based on the observation of the actual cyclical
and seasonal patterns of the market over a very long period of time, is assumed to be unaffected
by current oscillations of demand.

3. If the actual degree of utilization is below the normal degree, the fixed cost per unit of output
will be higher than normal. If the degree of utilization is just above the normal degree, unit costs will
keep falling (giving rise, at normal prices, to extra profits) until, at capacity utilization rates substan-
tially above normal, the cost will begin to rise due to the extra expenses involved in operating capa-
city way above its cost-minimizing range (Ciccone 1987).

4. Normal price is thus a kind of entry-preventing ‘limit price’ in the language of the old indus-
trial organization literature (for example, Sylos-Labini 1962). For the case of ‘fixprice’ markets, see
Lee (1999). Some Sraffians make the same argument in terms of the uniformity of expected rates of
profit on new investment (Ciccone 1986; 2011; Garegnani 1992).

5. We are implicitly assuming that either ‘short-term expectations’ are always realized or that they
are quickly revised in light of recent experience.
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an autonomous one. The former is related to the purchasing power introduced to the
economy by the production decisions of capitalist firms when they pay wages. We assume
that all wages are consumed and, therefore, the marginal propensity to consume of the
economy is equal to the wage share, ¢ = 0. On the other hand, the autonomous compo-
nent Z, is that part of aggregate consumption financed by credit and, therefore, unrelated
to the current level of output resulting from firms” production decisions (this implies that
the marginal propensity to consume out of current profits is zero). We suppose that
autonomous consumption grows at an exogenously given rate, gz > 0.

Capitalist firms undertake all investment (that is, we abstract from residential invest-
ment). Further, we assume that the capital stock adjustment principle explains the behav-
ior of aggregate investment. According to this principle, inter-capitalist competition
influences the process of investment leading to the tendency towards the adjustment of
productive capacity to meet demand at a price that covers the production expenses and
allows, at least, the obtainment of a minimum required profitability. Thus, the capital
stock adjustment principle conceives the demand for capital goods as a derived demand
with the objective of creating capacity to meet profitable (or effective) demand.® The
level of aggregate real investment is determined as follows:

I, =hY, (4)

where 4, (with 0 <A, <1) is the marginal propensity to invest. How the latter slowly
changes endogenously over time will be discussed further below.

Given these assumptions, the level of aggregate demand determines a positive level of
aggregate output provided that we further assume that the marginal propensity to spend,
¢ + by, is strictly lower than one and that there is a positive level of autonomous consump-
tion (or, more generally, a positive level of autonomous non-capacity-creating expendi-
tures). The demand-determined level of output is:

1
Y, = <J>Zm ®)

where s = 1 — o is the given aggregate marginal propensity to save. The term within the
parentheses is the supermultiplier that captures the effects on the level of output associated
with both induced consumption and investment.

According to the model, the investment share of output (that is, the marginal propen-
sity to invest) determines the saving ratio (average propensity to save). This endogenous
determination of the saving ratio follows from the assumption that there exists a positive
level of autonomous consumption. Indeed, given Z, > 0, the marginal propensity to invest
is equal to and determines the saving ratio as follows:

Sy, ©

where f', is what is called ‘the fraction’ in Serrano (1995b), defined as the ratio of the aver-
age to the marginal propensities to save, f; = (S,/Y,)/s = I,/ (I, + Z,).” With positive
levels of autonomous consumption, it follows that f; <1 and §,/Y; <s. Therefore, the
given marginal propensity to save defines only an upper limit to the value of the saving

6. See Goodwin (1951) and Chenery (1952). See also Matthews (1959) for a more detailed
account of the capital stock adjustment principle.

7. According to equation (6), if there were no autonomous consumption (that is, Z;, = 0) then
f: =1and S,/Y; = s. That is, the marginal propensity to save determines the saving ratio. Note also
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ratio of the economy corresponding to a given marginal propensity to save associated with
a given level of income distribution. Hence, in the case under analysis, the saving ratio
depends not only on the marginal propensity to save but also on the proportion between
autonomous consumption and investment. Thus, an increase (decrease) in the levels of
aggregate investment in relation to autonomous consumption leads to an increase
(decrease) in the saving ratio. Consequently, the existence of a positive level of autono-
mous consumption is sufficient to make the saving ratio an endogenous variable. There-
fore, for a given level of income distribution (and consumption habits) and, hence, a given
marginal propensity to save, the marginal propensity to invest, 4, (equal to the investment
share of output), uniquely determines the saving ratio of the economy. This endogenous
determination of the saving ratio, with a given level of income distribution, is the distinc-
tive feature of the closure provided by the Srafffian supermultiplier growth model.

The marginal propensity to invest changes endogenously in response to deviations of
the actual degree of capacity utilization from its normal level as follows:

b= hey(u —p), 7)

where y is a parameter that measures the reaction of the growth rate of the marginal pro-
pensity to invest to the deviation of the actual degree of capacity utilization, #,, from its
normal or planned level, p. We suppose that the normal degree of capacity utilization has
a positive but lower-than-one value (that is, 0 <p < 1) since we assume, as explained
above, that under the pressure of competition firms try to maintain margins of planned
spare capacity to avoid the risk of losing market share for not being able to supply the
demand peaks. On the other hand, we assume that the parameter y has a small positive
value (that is, ¥ > 0). The reason for that is that it makes no sense for firms to attempt to
adjust the whole of the stock of fixed capital fully to every single fluctuation in demand for
two main reasons. The first is that firms want normal utilization to prevail on average over
the lifetime of the productive equipment and not in every single period of use. The second
is that firms also know that demand does fluctuate and some of the fluctuations are tem-
porary, while others are not (though it is not easy to distinguish between the two quickly).
Together, equations (4) and (7) imply that investment grows according to:

g =g +y(u —p). 8)

The growth rate of aggregate investment will thus be higher than the growth rate of
demand (and hence of output) whenever the actual degree of capacity utilization is above
its normal or planned level and vice versa. The pressure exerted by competition would
ensure that firms as a whole would be compelled to invest in order to ensure that they
can meet future peaks of demand when the degree of capacity utilization is above the normal
(or planned) degree and the margins of spare capacity are getting too low. Conversely, firms
would not want to keep accumulating costly, unneeded spare capacity when the actual
degree of capacity utilization remains below the profitable normal or planned level.

From our assumptions, we can also obtain the following equation for the growth rate of
aggregate output/demand:®

that, in this extreme case, the equilibrium between aggregate demand and aggregate output with a
given income distribution also implies the endogenous determination of the investment share of out-
put by the given marginal propensity to save.

8.  The equation is deduced as follows. Taking the time derivatives of the endogenous variables
involved in expression ¥; = Z, 4 ¢¥; + 4, Y; and dividing both sides of the resulting equation by the

level of aggregate output, we obtain g, = cg, + h.g: +h+ (Z,/Y)gz. £ Z,]Y, = s—h, >0, then
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by (=)

s—h,
Equation (9) shows that when actual and normal degrees of capacity utilization are differ-
ent, the rate of growth of output and demand is determined by the rate of expansion of
autonomous consumption plus the rate of change of the supermultiplier given by the sec-
ond term on the right-hand side of the equation.

Let us now substitute equations (9) and (2) into equation (3). From the combination
of the resulting equation and equation (5) we obtain a system of two first-order non-linear
differential equations in two variables, the share of investment in output 4, and the actual
degree of capacity utilization u:

& =gz + 9)

h= hey(u: — 1) @)

itzuz(gz—l—w—(ht)uz—i-S). (10)

v

2.2 The adjustment of capacity to demand

The process of adjustment of capacity to demand requires the fulfillment of two condi-
tions. First, the investment share of output must be susceptible to changes according to
the logic of the capital stock adjustment principle. This condition is strictly necessary
because only if the level of investment can increase at a different pace than aggregate
demand and output, it is logically possible to make the capital stock and capacity tend
to grow faster than demand if there is persistent overutilization (and more slowly than
demand when there is underutilization) and thus we can speak of a tendency of capacity
to adjust to demand. Such changes in the investment share are possible because of the
existence of an autonomous consumption component of aggregate demand. In fact,
from equations (8) and (9) we can obtain the following relations:

28 2gz as w, Zp. (11)

According to them, if the actual degree of capacity utilization is above (below) the normal
level, the marginal propensity to invest increases (decreases). At the same time, the saving
ratio (S,/Y, = sf;) also increases (decreases) because the growth rate of investment is
higher (lower) than the growth rate of autonomous consumption and, therefore, the fraction
f: =1,/(I; + Z,) increases (decreases) while the marginal propensity to save is constant.
These changes in the investment share of output in response to deviations from the normal
degree of capacity utilization are necessary for the adjustment of capacity to demand and the
corresponding tendency towards a fully adjusted position of the model. However, they are
not sufficient to assure such a result since the intensity of the adjustment must also be
considered.

we can solve the last equation for the rate of growth of aggregate output and demand, obtaining

g =g7+ /ﬂ/ (s—h,). Finally, we can substitute the right-hand side of equation (7) in the second
term on the right-hand side of the last equation, which gives us equation (9).
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Thus an additional condition is required, according to which the marginal propensity to
invest changes gradually in response to deviations of the actual degree of capacity utilization
from its planned level. The latter is required to assure that the value of the marginal propen-
sity to spend remains lower than one throughout the process of convergence to the fully
adjusted position. The reason for that is quite simple. Given that empirically it is plausible
that normal technical-capital-to-capacity-output ratios for fixed capital tend to be greater than
one, an immediate and full reaction of induced investment that tried to adjust capacity dras-
tically to any current deviation from normal utilization would certainly lead to a marginal
propensity to invest greater than one. Since the marginal propensity to consume is positive,
the overall marginal propensity to spend in the vicinity of the fully adjusted position would
be greater than one, which would lead to the instability of the adjustment process. Such dras-
tic adjustment of the investment share seems, however, highly unrealistic, as we argued
above, both because of the durability of fixed capital (which means that producers want nor-
mal utilization only on average over the life of equipment and not at every moment) and also
because producers know that demand fluctuates a good deal and, therefore, do not interpret
every fluctuation in demand as indicative of a lasting change in the trend of demand (the
capital stock adjustment principle is thus based on a ‘flexible’ accelerator).

This additional condition implies that the local dynamic stability of the fully adjusted
equilibrium requires that the aggregate marginal propensity to spend in the neighborhood
of the fully adjusted equilibrium must be lower than one (see Freitas/Serrano 2015 for the
proof). Here we consider that this stability condition is met by assuming that the value of
the reaction parameter ¥y is sufficiently low, such that:

c+§(gz+6)+yv<l. (12)

We can interpret (12) as an expanded marginal propensity to spend that, besides the
final equilibrium propensity to spend (that is, ¢ 4+ (v/p)(gz + 8)),” includes also a term
(that is, yv) related to the behavior of induced investment outside the fully adjusted posi-
tion. The extra adjustment term captures the fact that outside the fully adjusted positions
there must be room not only for the induced gross investment necessary for the economy
to grow at its final equilibrium rate gz, but also for the extra induced investment respon-
sible for adjusting capacity to the trend of demand.

2.3 The fully adjusted position

Let us assume that the parameters are such that the model is stable. The model will then
be always tending towards the fully adjusted position in which capacity adjusts to demand
and, thus, we have #, = #* = p. From equations (7) and (9) we can see that in the fully
adjusted position of the Sraffian supermultiplier model the growth rates of output,
demand, and investment are equal to the growth rate of autonomous consumption. More-
over, since # = 0 and p> 0, then, from equation (3), the rate of capital accumulation is
equal to the growth rate of output. Hence, in the fully adjusted equilibrium we have
2w =¢; =g¢" =gz That is, the growth rate of autonomous consumption determines
the equilibrium growth rates of the capital stock, investment, and output/demand. The
model generates an equilibrium path where economic growth is consumption-led (or,
more generally, growth is led by autonomous non-capacity-creating expenditures).

9.  As we will see in the following section, the value of the marginal propensity to invest in equi-
librium is given by #* = (v/p)(gz + 8). See equation (13).
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The last result shows that, according to the model, the growth of autonomous con-
sumption drives the pace of capital accumulation and, therefore, the growth of productive
capacity. Such a result is compatible with the maintenance of a normal (or planned)
degree of capacity utilization throughout the equilibrium path (and a tendency of the
economy to converge towards this path) because the investment share of outpur (that
is, the marginal propensity to invest) will tend to a required value /* given by:

b Zﬁ(gz—l—ﬁ). (13)

The required investment share is uniquely determined by the rate of growth of autono-
mous consumption, the technical-capital-to-capacity-output ratio, the normal degree of
capacity utilization and the rate of depreciation.

The saving ratio (or average propensity to save) is an endogenous variable and its
equilibrium value in the fully adjusted position is determined by the required level
of the investment share of output. As we mentioned above, the endogeneity of the sav-
ing ratio in the model is a consequence of the hypothesis of the existence of a positive
level of autonomous consumption. Actually, the latter hypothesis makes it possible for
the fraction f; = 4, /s to change its value according to the modifications of the invest-
ment share of output. As a result, Z,/Y; = s(1 —f;) = s— b;, the ratio of autonomous
consumption to aggregate output can change, making the saving ratio an endogenous
variable and allowing its adjustment to the investment share of output. In fact, along
the equilibrium path of the model, once the investment share is determined by equation
(13) we can obtain the equilibrium values of the fraction, of the aggregate autonomous
consumption/output ratio, and, accordingly, of the equilibrium value of the saving ratio
as follows:

b gz +9)

[ e
AN
(7) :J(l—f*):S—/ﬂ*ZS—ﬁ(gz-‘rS) (15)
and
SN Zi—(z V) = =k =" 8 (16)
() =@/ =g =5 =2z +5)

The endogenous determination of the saving ratio with a given distribution of income
associated with the supermultiplier growth model supplies us with an alternative closure
for the analysis of the relationships between economic growth, income distribution, capa-
city utilization, and effective demand. Indeed, substituting the expression for the saving
ratio in equation (6) into equation (2) we obtain:

LKt = (%) u, — 9. )

Now, we just saw that in the fully adjusted equilibrium of the supermultiplier growth
model normal capacity utilization prevails. Thus, the fraction f is the only variable that
can be adjusted in order to reconcile the rate of capital accumulation with the exogenously
given rate of growth of autonomous consumption. Therefore, for the fully adjusted
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equilibrium to be possible, the fraction f must assume the value given by equation (14)
above, which represents the closure provided by the Sraffian supermultiplier model.

Finally, by introducing the required level of the investment share /" into equation (7),
we obtain the fully adjusted level of output:

K* 1

—\Z. 17
” e, + ) 47

Equation (17) shows that for each # along the equilibrium path, the level of autonomous
consumption and the fully adjusted (final equilibrium) level of the supermultiplier (the
term within the parentheses) determine the levels of output of the fully adjusted posi-
tions (final equilibria) towards which the economy slowly gravitates. Thus in the fully
adjusted positions of the supermultiplier growth model not only aggregate output but
also the levels of capacity output and the capital stock adjust to the levels of aggregate
demand.

As we saw above, the rate of growth of autonomous consumption determines the
trend rate of growth of demand and output. Since there is a tendency towards normal
capacity utilization, then changes in gz also have a growth effect on capacity output.
Hence a permanent rise (fall) in g causes a permanent increase (decrease) in gj. As
this effect of gz on the pace of capital accumulation g% occurs through the effect of ¢z on
the equilibrium level of the investment share of output (that is, #*), from equation (13) we
can see that a permanent increase (fall) in g also has a positive (negative) level effect on
h*. Moreover, from equations (14) to (16) we can observe that a rise (fall) in g has, on
the one hand, a positive (negative) level effect on the equilibrium value of the fraction
(that is, *) and on the equilibrium level of the saving ratio (that is, (S,/Y;)" = sf*)
and, on the other, a negative (positive) leve/ effect on the equilibrium level of the auton-
omous consumption to output ratio (that is, (Z,/Y¥;)" = s(1 —f*)). Therefore, the
Sraffian supermultiplier growth model implies the existence of a positive causal relationship
running from the trend rate of growth of output/demand to the investment share of output
and the saving ratio.

On the other hand, our analysis has shown that the equilibrium rates of growth of
output/demand and of the capital stock are independent from the value of the wage
share (and more generally of the marginal propensity to save). Hence, in the Sraffian
supermultiplier model there is no direct relationship between income distribution
and the equilibrium rate of growth of output and demand. Given that changes in income
distribution do not have a permanent growth effect on output, then (as equation (13)
shows) such changes do not have a permanent effect on the equilibrium value of the invest-
ment share of output either. Nevertheless, changes in income distribution do have Jeve/
effects. A change in income distribution affects, by means of its influence over the marginal
propensity to consume (save), the equilibrium value of the supermultiplier and, hence, the
equilibrium value of aggregate output. Thus, the model is subject to wage-led output-level
effects.

Changes in income distribution do affect the marginal propensity to save. In fact, since the
latter is here equal to the profit share (that is, s = 1 — ®), an increase (decrease) in the wage
share would reduce (raise) the marginal propensity to save. Making use of equations (14)
and (16) we can verify how this latter result is reconciled with the invariability of the saving
ratio in relation to a change in income distribution. Given the value of the investment share
of output, an increase (decrease) in the marginal propensity to save leads to a fall (rise) in the
fraction that always exactly compensates it (since f* = 4*/s).
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3 A COMPARISON WITH OTHER HETERODOX MODELS!®

In this section, we shall compare the Sraffian supermultiplier growth model with the
Cambridge and neo-Kaleckian growth models, trying to point out their similarities
and, more importantly, their main differences.

3.1 Cambridge growth models

Maintaining the hypothesis of permanent labor surplus, in the Cambridge growth
model'! the level of aggregate output is determined in the long run by the level of capacity
output, and aggregate demand adjusts itself endogenously to this given level. So, contrary
to the Sraffian supermultiplier growth model, the equilibrium level of aggregate output is
not determined by effective demand, but by the level of output associated with full util-
ization of the given productive capacity. Thus we have:

1
Yi=Yn=-K
v

and
u =1.

Also differently from the Sraffian supermultiplier, there is no autonomous consump-
tion, and besides the consumption induced by the wage bill, there is also a component
of aggregate consumption induced by total current profits. We retain here the assumption
that all wages are consumed (that is, the propensity to consume out of wages ¢, is equal to
one) and suppose that the marginal propensity to consume out of profits ¢y is a positive
constant and has a value lower than one (that is, 0 < ¢; < 1). Thus the consumption func-
tion is given by the following expression:

C, = (wt + el —wt)) Y,

where ®; + ¢x(1 —®,) is the marginal propensity to consume out of aggregate income,
which is equal to the average propensity to consume since there is no autonomous com-
ponent in the consumption function. Moreover, in contrast to the supermultiplier growth
model, capacity-creating investment is an autonomous expenditure in this version of the
Cambridge model, and we suppose, for the sake of simplicity, that investment simply
expands at an exogenously determined rate, g; > 0, perhaps determined by ‘animal spir-
its.” From these hypotheses we obtain the aggregate demand equation of the Cambridge
model:

D, = <m, Fe(l —mt))Y} s

Since aggregate output in the long run is determined by capacity output, the equili-
brium between aggregate demand and output requires that the former adjusts to the latter.
In the Cambridge model such an adjustment involves a change in the aggregate marginal

10.  This section is based on and confirms the main findings contained in the more general com-
parative analysis presented in Serrano (1995b: ch. 3).

11.  See Robinson (1962). For similar formalizations of the Cambridge growth model, see Dutt
(1990; 2011) and Lavoie (2014).
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propensity to consume through the modification of income distribution (that is, of the
wage share). Thus, according to the model, a situation of initial excess aggregate demand
(supply) raises (reduces) the general price level and, with a relatively rigid nominal wage,
it causes a decrease (increase) in real wages. So, given labor productivity, the excess
aggregate demand (supply) causes a reduction (increase) in the wage share @ and,
since 0 < ¢y <¢, = 1, it causes a decline (rise) in the marginal propensity to consume.
This pricing mechanism, in which profit margins are demand-determined and ‘flexible’
relative to costs is remarkably unrealistic, especially in the long run in both directions. On
one hand, profit-secking firms would quickly contract output when profit margins (and
hence the profit share) fell below a required minimum (and would fall to zero immediately
when prices fell below costs). On the other hand, if the supply constraint consists of capi-
tal, the situations of chronic excess demand for goods that would increase prices and profit
margins would tend to be temporary. The high level of investment that is requiring the
‘forced saving’ brought about by the change in distribution would itself in the longer run
tend to create productive capacity and eliminate the cause of the demand inflation.
Some authors claim that the Cambridge mechanism of endogenous distribution would
work in competitive markets while exogenous distribution would be the characteristic of
oligopolistic economies.'* However, this argument is not plausible. In fact, in a longer
run, prices of produced goods always depend on costs, no matter what is the market struc-
ture. And in the short run, if supply constraints are binding, profit margins are also bound
to be ‘flexible’ upwards in any form of market structure. Moreover, the basic idea of the
Cambridge model, that output supply is less elastic in the long run than in the short, is
unrealistic, as the capacity effect of investment becomes more significant in the long run.'?
In any case, this implausible adjustment mechanism has been widely adopted in the
Cambridge model literature and it definitely implies a tendency for the establishment
of an equilibrium between aggregate demand and supply at the level of capacity output
(that is, the level of potential output), which in equilibrium determines the level of aggre-
gate demand.'# At the same time, in equilibrium between aggregate demand and output
capacity, the model endogenously determines the distribution of income between wages

12. See, for instance, Robinson (1962) and Steindl (1989).

13.  For critiques of this type of long run ‘flexibility’ of profit margins, see Davidson (1972),
Vianello (1985), and Serrano (1995b).

14. Note that the adjustment mechanism based on endogenous changes of income distribution
guarantees the adjustment of aggregate demand to the level of potential output whatever is the bind-
ing constraint that determines the latter. It does not guarantee the adjustment of the degree of capa-
city utilization to its full capacity level when capital is not the biding constraint on output. As Kaldor
(1955/1956) argued in his seminal discussion of the adjustment of aggregate demand to potential
output through changes in distribution, the latter can be viewed as an alternative to the usual Key-
nesian adjustment of output to aggregate demand. In the present version of the Cambridge growth
model, the maintenance of a full utilization of capacity resulting from the operation of the adjust-
ment mechanism involving changes in income distributions is a consequence of the assumption that
the binding supply constraint in the economy is the availability of capital. If the operative supply
constraint was the full employment of the labor force, then the adjustment of aggregate demand
to potential output based on endogenous changes in income distribution would not guarantee
the full (or the normal) utilization of the available capital stock. In Kaldor’s full employment growth
models (cf. Kaldor 1957 [1960]; 1958 [1978]; 1962 [1978]), since capital and labor are comple-
mentary factors and there is ‘capital surplus,” an induced investment function is responsible for
the adjustment of the degree of capacity utilization as it makes the level and growth of the capital
stock adjust itself to the exogenous levels and rates of growth of full employment output. For an
analysis of this role of the investment functions in Kaldor’s full employment growth models, see
Freitas (2002: ch. 2; 2009).
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and profits. So, in the Cambridge model, the determination of a required level of income
distribution allows the adjustment of aggregate demand to potential output, while in the
Sraffian supermultiplier growth model it is the appropriate change in the level of aggregate
output that explains the adjustment of aggregate output to the level of aggregate demand.

Now, in equilibrium between aggregate output and aggregate demand, we have ¥, =

(u)* + en(1 —(1)*)> Y, + I, and, thus:
S:* =5Y =5(1-0"Y, =1,

where s = 1 — ¢, is the marginal propensity to save out of total profits. The last equation
shows that, according to the Cambridge model, aggregate investment determines aggregate
(capacity) saving, although, as we saw above, the level of potential output determines the
level of real aggregate demand. Furthermore, dividing both sides of the last equation by
the level of aggregate output, which will be equal to capacity output in this model, we
have the expression relating the saving ratio to the investment share of output:

S\ . . b
<7Z> =35 zsn(l—m):é.

From the above equation we can see that in the Cambridge model the investment—capa-
city output ratio determines the saving ratio s* = 5;(1 — ®*). But, since in the Cambridge
model there is no autonomous consumption component, the marginal and average pro-
pensities to save are equal to each other. Hence, the burden of the adjustment of the sav-
ing ratio to the investment share on capacity output relies on required modifications in the
marginal propensity to save and, therefore, on appropriate changes in income distribution.
Let us now discuss the determination of the equilibrium level of the investment share of
capacity output. From the assumption of full capacity utilization, the growth rate of output
is given by the rate of capital accumulation (that is, g, = gx;). Thus, if we have initally
2+ < g1 (gx: > g7), then we also have g, <g; (g, >g/). It follows that the investment
share of output would increase (decrease) and, according to equation (2) and with the con-
stant degree of capacity utilization, the rate of capital accumulation would increase (decrease).
Eventually this type of adjustment leads to the convergence of the rate of capital accumulation
to the investment growth rate."> Therefore in the equilibrium path of the model we have:

g =gx=gr

Substituting this last result in equation (2), solving for the investment share of capacity
output and recalling that #* = 1, we have the equilibrium value of the investment

share given by
[ *
(5) - wor+o

Thus, according to the Cambridge growth model, a higher (lower) rate of growth of
investment implies higher (lower) equilibrium growth rates of capacity output and output.

15. The adjustment process between the rate of capital accumulation and the expansion rate of
investment can also be explained as follows. As g, = (gx+ + 8)(2: — gx+), so, since g1, = gy, if
initially — 8 < gk # g7, then the capital accumulation rate would converge to the investment growth
rate because from the last differential equation we can verify that we have g,, 2 0 according to

§463 2g1(z~
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Moreover, with a constant rate of capacity utilization, this result is possible because the
equilibrium level of the investment to capacity output ratio is positively related to the
growth rate of investment and, therefore, to the equilibrium growth rates of output
and capacity output. This last result is shared by the Sraffian supermultiplier growth
model, although the demand-led process by which it is achieved is different from the sup-
ply-constrained process featured in the Cambridge growth model.

It is important to note, however, that the growth-determining role of investment in the
Cambridge model actually follows from its effect on productive capacity and 7ot from its
influence on aggregate demand. As we saw above, in the Cambridge growth model, the
level of existing capacity output always determines endogenously a level of aggregate
demand equal to it in the long run. Thus, a higher (lower) growth rate of investment
only causes a higher (lower) rate of output growth because it raises (reduces) the level
of the investment share of output by reducing (increasing) the share of induced consump-
tion in both actual and capacity output. This higher share of investment in capacity
increases the pace of capital accumulation and the growth of capacity (or potential) out-
put. Therefore, the Cambridge model displays, in fact, a supply (capacity) constrained pat-
tern of economic growth, and hence, it is definitely 70 a demand-led growth model.

Finally, we can substitute the expression for the equilibrium level of the investment
share in the equation relating the investment share and the saving ratio. Doing this, we
can obtain the following result:

(1-0%) _ e +d) (18)

St

Equation (18) shows us the determinants of the required level of income distribution in
the Cambridge model. In particular, we can see that, given v, 8, and s, a higher (lower)
growth rate yields a higher (lower) profit share of output. Thus, according to the
Cambridge growth model and in contrast with the Sraffian supermultiplier model,
there exists a theoretically necessary relationship between income distribution and economic
growth, the profit share of output (the wage share) being positively (negatively) related to the
rate of economic growth. In the Cambridge model, such a relationship is necessary in order to
obtain a growth path characterized by the equilibrium between aggregate demand and aggre-
gate output with full capacity utilization. Therefore, the closure provided by the Cambridge
model requires the endogenous determination of an appropriate level of income distribution,
which must be compatible with various combinations of the values of the model’s exogenous
variables and parameters.'®

3.2 Neo-Kaleckian growth models

We shall now compare the Sraffian supermultiplier and the neo-Kaleckian growth models.!”
As in the supermultiplier model, in the neo-Kaleckian growth model the level of aggregate
demand determines the equilibrium level of aggregate output, since in both models income

16. Contrast equation (18) with equation (14), which represents the closure provided by the
Sraffian supermultiplier growth model.

17. These models descend from original contributions by Kalecki (1971) and Steindl (1952;
1979). The modern neo-Kaleckian model was presented originally by Rowthorn (1981) and
Dutt (1984). Bhaduri/Marglin (1990) and Marglin/Bhaduri (1990) presented a very influential con-
tribution to the Kaleckian literature, in which the model can deal with different types of relationship
between economic growth and aggregate demand, on the one side, and income distribution, on the
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distribution is exogenously determined and, therefore, cannot be part of an adjustment
mechanism that makes demand adapt to capacity as in the Cambridge model. However,
in contrast to the Sraffian supermultiplier model, in the neo-Kaleckian models aggregate
investment does not follow the capital stock adjustment principle. For the sake of simplicity,
we will first present the model considering that aggregate investment is totally autonomous
and grows at an exogenously determined growth rate g; > 0 (and we will partially relax this
assumption later on in this section).'® Also, differently from the Sraffian supermultiplier
model, there is no autonomous component in aggregate consumption in the neo-Kaleckian
models. In fact, in our representation of the basic neo-Kaleckian model we utilize the same
specification for the consumption function used in the Cambridge model above. The single,
but important, difference is that in the neo-Kaleckian model the wage share is exogenously
determined and, accordingly, the marginal propensity to consume (equal to the average pro-
pensity to consume) is also an exogenous variable.
With these hypotheses, aggregate demand is given by the following expression:

D, = (m—|—cn(l—m))Yt—|—lt

and in equilibrium between aggregate demand and output we have:

vi= (= (1) (19)
= () (e

According to the last equation, aggregate investment is the main determinant of the equi-
librium level of output. Further, given income distribution (that is, the wage share), the

value of the multiplier 1/s = 1/(xn(1 —00)) is constant. Thus, in the neo-Kaleckian

model, as can be verified from the last equation, the pace of investment expansion deter-
mines the equilibrium output growth rate of the economy for a given level of income dis-
tribution. That is, we have

g =g

Hence, as in the Sraffian supermultiplier growth model, the neo-Kaleckian model pro-
duces a demand-led growth pattern. But while in the supermultiplier model we have a
consumption-led growth pattern (or, in a more general context, growth is led by

other. See also Dutt (1990) and Lavoie (2014) for a formalization and comparison of the neo-
Kaleckian model with alternative growth models. For a detailed survey of the literature, see Blecker
(2002).

18. Note that our presentation of the neo-Kaleckian model has some minor differences in relation
to the usual presentation of these models. The main difference is that we specify the investment
function in terms of the determinants of the growth rate of investment, while the usual neo-Kaleck-
ian specification is in terms of the determinants of the desired rate of capital accumulation. Observe
that this difference does not affect the equilibrium values of the model’s endogenous variables
because, since by definition g;, = gk, + gx/(gx: + 8) and since, in equilibrium, we have
g2x = 0, then in equilibrium we obtain g; = g}.. Moreover, it can be shown that our specification
of the investment function does not affect the equilibrium stability condition. Therefore, we claim
that nothing essential is altered by our particular specification of the investment function of the neo-
Kaleckian model. On the other hand, our specification fits our main purpose of discussing the dif-
ferent routes by which investment levels and shares generate the corresponding saving according to
the alternative model closures.
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autonomous non-capacity-creating demand), the neo-Kaleckian model generates an
investment-led pattern of economic growth.
From equation (19) we can also verify that
* * *
S'=sV"=551-0)Y" =1,

t t
and
L, S
F:F:.Y:Xn(l—(ﬂ).
t t
Thus, according to the first of the two equations above, the level of aggregate saving adjusts to
the level of aggregate investment through the variation of the level of aggregate output, the only
endogenous variable in the equation. Note however that, based on the second equation above,
since s; and o are given, the saving ratio is an exogenous variable. Thus the saving ratio, equal
to the marginal propensity to save s, determines the investment share of output in the neo-
Kaleckian model. This feature of the model contrasts sharply with the related result obtained
from the Cambridge and Sraffian supermultiplier growth models. Indeed, as we pointed out
above, in these latter models the investment share of output determines the saving ratio. In
the Cambridge model this result follows from changes in income distribution and in the mar-
ginal propensity to save, while in the Sraffian supermultiplier growth model the same result
follows from the existence of an autonomous component in aggregate consumption and the
fraction which makes the saving ratio endogenous even though income distribution and the
marginal propensity to save are given exogenously. In contrast, the neo-Kaleckian model
assumes that income distribution (and thus the marginal propensity to save) is exogenously
determined and that there is no autonomous consumption component, which implies, in
combination with the other assumptions of the model, the exogeneity of the saving ratio.
Now, since the saving ratio is an exogenous variable and it determines the investment
share of output, then the latter variable cannot be changed according to the requirements
of the pace of economic growth. So, in contrast to the Sraffian supermultiplier growth
model, according to the neo-Kaleckian growth model, if income distribution is given, a
change in the investment and output growth rates does not have any effect on the equili-
brium value of the investment share of output, as it makes induced consumption grow at
the same rate. More importantly, from equation (2) we can verify that in the neo-Kaleck-
ian model the rate of capital accumulation can only be reconciled with the output/demand
growth rate if the degree of capacity utilization is properly adjusted. Indeed, since in the
neo-Kaleckian model the saving ratio determines the investment share of output, then,
according to equation (2), the rate of capital accumulation is given by:

g = () -,

v

On the other hand, we saw that in the neo-Kaleckian model the growth rate of investment
determines the equilibrium growth rate of output, that is, we have ¢* = g;. Thus, using
these results in equation (3), we obtain the following differential equation for the dynamic
adjustment of the degree of capacity utilization:

w=u <g1 - (M) U + 6). (20)

Equation (20) shows that if the investment growth rate is higher (lower) than the rate of
capital accumulation, then the degree of capacity utilization increases (declines) and this
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raises (reduces) the pace of capital accumulation. As a result, the rate of capital accumul-
ation converges to the growth rate of investment through changes in the degree of capacity
utilization. Therefore, in the equilibrium path of the neo-Kaleckian model we have

H(l—w)\ ,
Sk =81 = <S—( ))u -3

v

Now, solving the last equation for the equilibrium degree of capacity utilization we obtain:

. vlgr+9)
=8t o)

Cs(l-w)’ @1)

Equation (21) shows the determinants of the required degree of capacity utilization #* in the
simplified version of the neo-Kaleckian model here presented. This latter rate is the one that
reconciles the rate of capital accumulation with the pace of economic growth and, therefore,
allows the existence of an equilibrium growth path in the model. Observe tha, in its role as an
adjusting variable, the equilibrium degree of capacity utilization has to be able to assume any
value between zero and one in the long run, no matter how implausible this may be. There-
fore the neo-Kaleckian model is not compatible with the related notions of planned spare
capacity and normal (or desired) capacity utilization rate. Indeed, if we suppose the existence
of a normal degree of capacity utilization, the closure provided by the model implies that it
would be possible to have large and persistent deviations of the equilibrium degree of capacity
utilization from its normal level and also that such divergence would not have any further
repercussions on capitalist investment decisions.'® It is important to note that the required
long-run endogeneity of the equilibrium degree of capacity utilization does not depend on
the particular specification for the investment function adopted here, being in fact valid for
all the usual specifications of the investment function in neo-Kaleckian models.*® Actually,
the necessity concerning the variability of the equilibrium degree of capacity utilization follows
from the specification of the consumption function and 7oz from any particular formulation
of the investment function adopted in the model. As we argued above, it is the rigidity of the
investment share of output implied by the exogeneity of the saving ratio that leads to the
requirement of the long-run variability of the equilibrium capacity utilization rate.
Furthermore, note that admitting that the capital stock adjustment principle regulates
investment decisions in the context of a neo-Kaleckian model only leads to an instability
process of the Harrodian type.?! Indeed, suppose, following Skott (2012), that in trying to

19. Compare equation (21) with the theoretical closure associated with the Sraffian supermulti-
plier growth model as represented by equation (14) above.

20. For instance, the result under discussion is valid for the investment function given by
equation (22), in which the equilibrium rate of capacity utilization is given by

ut = 1/(0( +8+p(1— u))> / (:n(l -0) - BD) The same point is valid for other investment func-

tions that frequently appear in the neo-Kaleckian growth literature and, in particular, it is valid in
the case of the investment function given by g;, = a+ B(#, —p) with o, p> 0 and p exogenous.
Note that in the latter investment function the normal degree of capacity utilization p appears as
an argument of the investment function. Nonetheless, the endogenous character of the equilibrium
degree of capacity utilization is also maintained in this case and the corresponding value of the equi-

librium rate is given by #* = (v((x +0- Bp)) / (5,[(1 -0) - [31/)

21. On this point, see Commiteri (1986) and Cesaratto (2015). See also Hein et al. (2012) and
Lavoie (2014) for surveys on Harrodian instability in neo-Kaleckian growth models once an adjust-
ment towards normal capacity utilization rate is admitted.
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adjust the actual degree of capacity utilization to its normal level, capitalist firms change
the investment growth rate according to g7 = 1(#, —p), N> 0. Thus, in the equilibrium
path of this particular model (that is, with ¢; = # = 0), we would have #»* = p and

o= (xn(l -w)/ v) p— 8. Now, if initially we have #y = p and g0 2 g7, then, according

to equation (20), we would have # 2 0, which implies that thereafter we would have #, 2 p
and, hence, ¢; 20 and g/, 2 g;. So the equilibrium rate of growth would be unstable.
Thus, according to the neo-Kaleckian growth model, we would have a dilemma: either,
we assume away the possibility of an adjustment of the actual degree of capacity utilization
towards its normal level and admit the possibility of obtaining an equilibrium path with
an implausibly high or low equilibrium degree of capacity utilization or we allow an
adjustment of the actual to the normal degree of capacity utilization and obtain an
unstable growth trajectory as we just saw. Observe, however, that the dilemma exists
only if we restrict ourselves to the set of assumptions of the neo-Kaleckian model. In
fact, once we admit the existence of an autonomous component in aggregate consumption
the saving ratio becomes an endogenous variable and the investment share of output can
change allowing the adjustment of the actual degree of capacity utilization to its normal
level, as we have in the Sraffian supermultiplier growth model (Serrano 1995a).%*
Finally, we shall analyse the role of income distribution in the neo-Kaleckian growth model.
Thus, in the very simple version of the model presented here there is no relationship between
the pace of economic growth and the level of functional income distribution. Since the invest-
ment growth rate is supposed to be an exogenous variable in the model, the equilibrium rate of
output growth does not affect and is not affected by the level of the wage share of output.
Nevertheless, a change in the wage share has a level effect over the equilibrium value of output
according to the simple neo-Kaleckian model under analysis. In fact, an increase (decrease) in the

wage share, raises (reduces) the value of the multiplier 1/ (x,t(l - m)) and, through it, such a

change has a positive (negative) level effect on equilibrium output. These two latter results are
shared with the Sraffian supermultiplier growth model. On the other hand, in contrast with
the latter model, from equation (21) we can see that, in the neo-Kaleckian model, an increase
(decrease) in the wage share leads to an increase (a reduction) in the equilibrium degree of
capacity utilization. A model that presents this type of result is classified in the neo-Kaleckian
literature as a ‘stagnationist’ or ‘wage-led aggregate demand’ model.*

We must say, however, that the independence between the pace of economic growth
and income distribution in the simple version of the neo-Kaleckian model presented above
is a direct consequence of the specific investment function adopted, which, as we saw,
assumes the rate of investment growth to be completely exogenous. Indeed, if we consider
the more general formulations of the investment function in the neo-Kaleckian models,
then we can obtain alternative causal relationships running from income distribution to
the rate of growth of the economy.

So let us consider, for instance, a linear version of the investment function suggested by

Bhaduri/Marglin (1990) and Marglin/Bhaduri (1990):
g[t:(x+B”t+p(1_m)v (22)

22.  See Lavoie (2014; 2016), Allain (2015), and Dutt (2016) for growth models that come from
the Kaleckian tradition pointing in the direction of the closure provided by the supermultiplier
growth model.

23.  See Blecker (2002) for discussion of the neo-Kaleckian models based on this type of
classification.
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where o> 0 is an autonomous component of the investment function, >0 is a para-
meter measuring the sensitivity of the growth rate of investment to the rate of capacity
utilization, and p >0 is a parameter measuring the sensitivity of the investment growth
rate with respect to the profit share (that is, (1 — ®)).

As can be seen from the equation above, the introduction of an induced component
Bu, in the investment function turns the investment growth rate into an endogenous
variable of the model that positively depends on the actual degree of capacity utilization.
Blecker (2002) shows that the specification of the investment function above implies the
existence of a positive relationship between the wage share and the equilibrium value of
the degree of capacity utilization.> Moreover, we can verify that the higher the value of
p, the lower the positive (and indirect) effect of a change of the wage share exerted
through the equilibrium degree of capacity utilization and the higher the direct contri-
bution of a change in the wage share through the third term on the right-hand side of
equation (22). Hence, for a sufficiently low value of p the positive effect of a modifica-
tion in the wage share on the investment growth rate through the capacity utilization
rate dominates the direct negative effect related to the term p(1—m). In this case,
according to the neo-Kaleckian literature, the model would produce a wage-led growth
pattern. On the other hand, for a sufficiently Aigh value of p we would have the opposite
situation and the model would generate a profit-led pattern of economic growth. In
both cases, a change in income distribution has a permanent growth effect. The exis-
tence of a relationship between economic growth and income distribution featured in
the last version of the neo-Kaleckian model also characterizes the Cambridge growth
model, as we saw. In the latter model there is an inverse relationship between the
wage share and the rate of output growth, whereas the last specification of the neo-
Kaleckian model admits either a positive (in the wage-led growth case) or a negative
(in the profit-led growth case) relationship between the two variables. In any case, in
contrast to these possible wage-led or profit-led growth regimes, the absence of any
direct permanent (or mechanical) relationship between income distribution and the
trend rate of economic growth (apart from a wage-led level effect) are important features
of the Sraffian supermultiplier growth model.?

Note, however, that the more general neo-Kaleckian investment function (equation (22)
above) is not without its own problems. The component that captures the influence of the
degree of capacity utilization, which has been commonly referred to as an ‘accelerator
effect (Marglin/Bhaduri 1990), is not really an accelerator type of analysis. As we dis-
cussed above, the necessary condition for the adjustment of capacity to demand is that
investment should be able to grow faster than aggregate demand when there is overutiliza-
tion and slower than aggregate demand when there is underutilization. Because consump-
tion is completely induced and the aggregate marginal propensity to consume (and save) is
exogenously given in the neo-Kaleckian model, investment can never grow at a different

24. He also shows that if a non-linear specification of the positive effect of the share of profit on
the investment function was adopted it would be possible to obtain a negative relationship between
the degree of capacity utilization and the wage share. In this case, the level of output would be profit-
led. However, Lavoie (2014) shows that we can obtain this result even retaining the linear specific-
ation of the investment function if we admit negative values for the parameter a.

25. And, interestingly enough, the Sraffian supermultiplier is more similar in this respect to
Kalecki’s (1971) own views on the ‘trend’ (which in terms of equation (22) above would imply
that both B and p are equal to zero) than the neo-Kaleckian models.
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rate than aggregate consumption and aggregate demand.?® Moreover, once we admit the
existence of a normal degree of capacity utilization, then the inclusion of the second term
of the investment function (22) does not help to bring the economy closer to this normal
degree of utilization. For instance starting from an equilibrium with a normal degree of
utilization, if the exogenous term in the investment function () increases (falls), the
new equilibrium degree of capacity utilization will be further above (below) the normal
degree if the reaction parameter P is positive than in the case in which B is zero, that
is, the situation in which investment is not sensitive to degree of capacity utilization.””
This result further confirms that this term of the investment function does not capture
a capital stock adjustment or an accelerator effect.

Turning to the third term on the right-hand side of equation (22), the problem is that
there seems to be no good theoretical reason to make investment a direct function of the
level of the profit share, independently from the effect of the latter on aggregate demand.
In the most favorable interpretation, investors would be reacting to the higher normal rate
of profit that could be obtained in new investments operating at the normal degree of util-
ization (see Lavoie 1995). But why exactly would firms invest more than justified by
actual/expected demand if the profit share increases? The inclusion of this component
on the investment function, in addition to the effect of demand variables, requires us
to assume that firms invest to create productive capacity which they either do not
think they need or which they will quickly find out they did not need.”®*’ In fact, in
the particular case in which output happens to be wage-led, a higher profit share will
reduce demand and the actual degree of capacity utilization. Thus, only if investment
is sufficiently reduced (instead of increased) when the share of profits rises, the actual
degree of capacity utilization will tend to its normal level, and this higher normal rate
of profits may in fact be realized. On the other hand, if output happens to be profit-
led, investment will already increase as a direct consequence of the higher actual degree
of capacity utilization and it is not clear why firms would invest to create more capacity
than is needed to obtain normal utilization.

4 FINAL REMARKS

Table 1 summarizes the principal results obtained from the comparative analysis above.
We have shown how the Sraffian supermultiplier model, with its hypotheses of growing
non-capacity-creating autonomous demand and an investment function based on the

26. Note that in the usual stationary state multiplier-accelerator models of the business cycle there
is always some autonomous component in demand that does not create capacity, and thus demand
during the cycle grows at different rates from investment. In this respect see Matthews (1959) for a
very clear exposition of these models.

27. Taking the partial derivative of equilibrium degree of capacity utilization #* = v((x +0+

p(1 —0)))/(5,[(1 -®)— [31)) with respect to o, we obtain 0u*/da = v/ (:N(l -0)— Bv). Thus a

positive 3 implies a higher value of d«*/da than in the case in which p = 0.

28. The argument would hold symmetrically in the case in which the profit share decreases. Invest-
ment may fall down to zero if the profit share falls below a minimum acceptable level. But above
such a lower limit there is no good reason to believe that a higher or a lower profit share should
have any direct effect on investment.

29. For the Sraffian criticism of a positive direct effect of the profit share (or normal rate of profits) on
investment see Garegnani (1962 [2015]), Petri (1993) and Cesaratto (2015). For a detailed critique of
the Marglin—Bhaduri version of the neo-Kaleckian growth model based on the Sraffian supermultiplier
model, see Pariboni (2015).
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capital stock adjustment principle, provides us with a distinct and more satisfactory clo-
sure for heterodox growth theory. Using this closure, changes in the propensity to invest
can determine the saving ratio by means of changes in the fraction, that is, the ratio of the
average to the marginal propensity to save. We have also shown how gradual changes in the
marginal propensity to invest make it possible for capacity to adjust to demand and are able
to reconcile demand-led growth, exogenous distribution, and a tendency to move towards
the normal degree of capacity utilization, even across steady states. The supermultiplier
model also does not impose the existence of any necessary a priori theoretical relationship
between income distribution and economic growth and, therefore, leaves room for the
separate determination of income distribution from outside the model by political, histor-
ical, and economic factors. Finally, the closure of the Sraffian supermultiplier shows that
giving up the sensible idea that output is demand-determined in the long run at the cost of
obtaining a tendency towards normal utilization, as in the Cambridge model, or else
allowing the possible prevalence of arbitrarily high or low permanent deviations of the
actual degree of capacity utilization from its normal level are not the only available alter-
natives to heterodox growth theory.
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