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FEconomic growth in dual and mature
economies: revisiting the Pasinetti and
neo-Pasinetti theorems”

Peter Skott!
March 16, 2022

Abstract

This paper (i) examines the role of income distribution in the deter-
mination of the average saving rate and the growth process in dual and
mature economies, and (ii) revisits the Pasinetti and neo-Pasinetti theo-
rems. The profit share may influence saving because of differences in the
saving rates across households (the Pasinetti theorem) or because firms
retain part of their earnings (the neo-Pasinetti theorem). The two mech-
anisms are not mutually exclusive, and the alignment between warranted
and natural growth rates in mature economies can happen through feed-
back effects from employment to the distribution of income.

JEL: E12, E21, 041
Key words: Harrod’s problems, income distribution, saving rates, Cam-
bridge equation

1 Introduction

The warranted growth rate, Roy Harrod argued, may differ from the natural
rate, and the warranted growth path is likely to be unstable. Many economists
thought that these dire predictions about obstacles to full-employment growth
were inconsistent with the stylized facts; there must, they argued, be mecha-
nisms that reconcile the warranted and natural rates and prevent cumulative
divergence.

Solow’s theoretical solution to Harrod’s first problem — the reconciliation
of warranted and natural growth — allows the capital intensity to adjust ap-
propriately. This argument is unconvincing. The Cambridge capital contro-
versy demonstrated serious aggregation issues and undermined the notion that

*This paper draws on Skott (2022, chapters 4 and 8).
tDepartment of Economics, University of Massachusetts Amherst and Aalborg University;
pskott@econs.umass.edu



economies move along a smooth production function as the relative supplies
of capital and labor change. The capital controversy and its lessons have been
largely forgotten, however, and neoclassical production functions remain a staple
of most contemporary growth models. This state of affairs is all the more sur-
prising since other mechanisms may explain how some — but not all — economies
experience full-employment growth.

This paper considers the effects of income distribution on the warranted
growth rate in models with a Leontief production function. The average saving
rate is one of the determinants of the warranted growth rate, and the aver-
age saving rate depends on the share of profit. Thus, endogenous changes in
distribution may align the warranted with the natural rate.

The dependence of saving on income distribution may arise because of het-
erogeneity between households; households that receive a large proportion of
their income from profits may save a larger proportion of their income than
households that receive mainly wage income. Pasinetti (1962) emphasized this
link. Alternatively, saving rates out of profits may be high because firms retain
some of their earnings, as argued by Kaldor (1996). The two explanations are
not mutually exclusive, but I shall consider them separately. The average saving
rate can also change for reasons that are unrelated to the distribution of income;
I shall return to this point in the conclusion.

Section 2 presents a brief outline of Harrod’s argument and three solutions
to Harrod’s first problem. Section 3 examines the household-based argument
for differential saving rates and the Pasinetti theorem. Capitalists and workers
have different saving behavior but, unlike in Pasinetti’s original model, the sav-
ing rates are endogenous. Following Foley et al. (2019, chapter 17), workers are
life-cycle savers and leave no bequests, while capitalist dynasties optimize with
an infinite horizon. Section 4 discusses a version of Kaldor’s ‘neo-Pasinetti the-
orem’ which emphasizes the distinction between firms and households. Section
5 concludes.

2 Warranted and natural growth rates

2.1 Harrod’s problems

Consider a closed, one-sector economy without a public sector. If the production
function is Leontief and A and ¢ are the technical coefficients, we have

Y = min{\L,0cK} (1)

Using standard notation, Y, L and K denote output, employment and capital.

There are minor variations in the utilization rate of labor (labor hoarding)
over the cycle, and the utilization rate of capital exhibits substantial cyclical
fluctuations. Firms, however, will adjust their investment decisions in response
to persistent deviations of the utilization rate from the rate that they consider
optimal. Thus, as a first approximation we may disregard labor hoarding and



assume that capital is utilized at the desired rate in steady growth. Formally,

u=u" (2)
Y
X = w (3)
Y
7= A (4)

where u* is firms’ desired rate of utilization of capital. Equation (2) describes
the long-run investment function: in this extreme version of a Harrodian model
the accumulation rate is perfectly elastic at © = w*. To simplify notation the
desired utilization rate is set to one and the technical coefficients A and o are
taken to be constant. There is no technical change, and the natural growth rate
n is equal to the growth rate of the labor force N,

N=n (5)

‘Hats’ over a variable will be used to denote growth rates throughout this paper;
ie. & = (dx/dt)/x).

A linear saving function, an equilibrium condition for the goods market
and an accounting equation for the evolution of the capital stock complete the
Harrodian benchmark model:

S = sY (6)
I = § (7)
K = I-6K (8)

where s and § are the average saving rate and the rate of depreciation.
Equations (1)-(8) can be used to derive the warranted growth rate gy,:

Y=L=K=sou" —8=g, 9)

This rate of growth is ‘warranted’ because of the consistency between expecta-
tions and outcomes: if they invest (on average) at the rate K = Jw, then the
investment decisions turn out to have been warranted in the sense that — taking
into account the multiplier effects of investment on output — firms on average
achieve the desired rate of utilization of capital.

This simple framework gives rise to two observations. If the natural rate
of growth n and the values of s and ¢ are exogenously given, first, there is no
reason to expect equality between the warranted and the natural rate. Only
by a fluke will it be possible for a pure capitalist economy to follow a steady
growth path with full employment. The warranted growth path, second, is likely
to be unstable. The actual utilization rate u is determined by the equilibrium
condition (7). If investment is predetermined in the short run, we have

K490
u =
S

(10)



The actual utilization rate in equation (10) is increasing in the accumulation rate
and exceeds the desired rate if for some reason K > gw- Faced with a shortage of
capital, firms will tend to increase investment. A rise in K , however, aggravates
the problem: it causes the rate of utilization to increase further, implying that
the warranted path becomes unstable.!

The focus in this paper is on Harrod’s first problem. I shall assume through-
out that the economy is on — or fluctuates around — the warranted path; this
outcome is consistent with the local instability of the warranted path (the sec-
ond problem) if nonlinearities or policy interventions turn local instability into
bounded fluctuations.?

2.2 Three solutions

Dual economies FEconomies with employment rates that fluctuate around a
fairly high level would come up against labor constraints if aggregate demand
were to expand rapidly over periods lasting more than few years. Large-scale
immigration could alleviate the labor shortages but would meet political oppo-
sition, and it is limited how fast and to what extent new groups can be drawn
into the labor market (through changes in the retirement age, for instance).
This group of ‘mature’ economies arguably include countries like the US, Japan
and Germany. Economies that could sustain high growth rates for prolonged
periods without running into general labor shortages are ‘dual’; most developing
countries fall into this category.

Harrod’s first problem does not arise in developing economies with a small
modern sector and large amounts of underemployment. In these economies
the modern sector can grow at the warranted rate without running into labor
constraints, even if the warranted rate exceeds the natural rate. In fact, it is
desirable to have the modern sector grow rapidly, thereby absorbing (open and
hidden) unemployment in traditional and informal sectors .

Solow While an elastic supply of labor to the modern sector ‘solves’ Harrod’s
first problem for dual economies (or more accurately, implies that the problem
does not arise), a full-employment path represents a good approximation to the
long-run growth rate in mature economies. The equality between the warranted
and natural growth rates in these economies requires that

sou* =n+4 (11)
. LA simple formalization specifies a linear adjustment equation for the accumulation rate
K:
dK .
— = vu—u
p” ( )
K+6
= (2w

2E.g. Skott (1989, 2015, 2022), Chiarella et al. (2005), von Arnim and Barales (2015)
Fazzari et al. (2013), Ryoo and Skott (2017).



The five terms in equation (11) cannot be determined independently; at least
one of them must be allowed to adjust.

Robert Solow singled out Harrod’s "crucial assumption that production takes
place under conditions of fixed proportions" (Solow 1956, p. 65), assuming
instead that the technical output-capital ratio o adjusts.

Equation (11) can be used to determine the steady-growth value of the tech-
nical coefficient . The existence of a solution is ensured if the range of possible
output capital ratios is sufficiently wide, but merely solving for ¢ does not
establish that the economy will converge to this steady growth path. Solow ex-
amines this dynamic issue, but the analysis is conducted under very restrictive
conditions.

Harrod had set out to examine whether a pure market economy would be
likely to converge towards a steady growth path with full employment. Solow, by
contrast, addresses a more limited question. He assumes, that "full employment
is perpetually maintained" (p. 67) and that there is also "full employment of the
available stock of capital" (p. 68). Imposing these assumptions, he then shows
that it is possible to construct a logically consistent story in which both labor
and capital are fully employed at all times and in which, starting from arbitrary
initial values of the labor supply and the stock of capital, the trajectory of the
economy converges to a steady growth path with a constant output capital ratio.

Considering its flimsy foundations, the fictional aggregate production func-
tion carries a very heavy load in Solow’s story. Product and process innovations
or shifts in the sectoral composition of output can affect aggregate capital out-
put ratios, and firms may also change techniques in response to changes in
factor prices. But changes in capital intensity typically require new and differ-
ent physical capital goods and — contrary to the assumptions embedded in the
neoclassical production function — the costly and slow transition to a new tech-
nique following a rise in interest rates may lead to lower capital intensity. Thus,
in light of the Cambridge capital controversy and the literature on aggregation,
models that rely heavily on the movements along a well-defined neoclassical pro-
duction function should be avoided.® Instead, a Leontief production function
represents a simple, neutral starting point in much the same way that linear
functions may be preferred as a benchmark specification if there are no good
arguments for introducing nonlinearities.*

Kaldor/Marx Nicholas Kaldor presented his ‘Keynesian’ explanation of growth
with (near-) employment in Kaldor (1955-56). Leaving problems of the trade

3See Cohen and Harcourt (2003) and Felipe and Fisher (2003) for surveys of the capital
controversy and the aggregation literature.

4Harrod himself recognized that in principle the equalization of warranted and natural
growth rates could be accomplished through changes in interest rates and their effects on the
choice of technique. He explicitly rejected this possibility, however, suggesting that “the rate
of interest and the MARC [the minimum acceptable rate of return on capital] do not often
have a big effect on the method chosen” and that an attempt to derive a rate of interest “which
brought the warranted growth rate into equality with the natural growth rate ... really makes
no sense” (Harrod, Economic Dynamics, Macmillan 1973, pp. 172-3).



cycle "outside the scope of this paper", he assumed that the natural growth rate
"governs the growth rate" (p. 97).°

With a Leontief production function there are no marginal products to pin
down the distribution of income, leaving open the possibility that adjustments
in the share of profits can serve to equalize the warranted and natural rates.’
Formally, if w denotes the share of wages in income and the saving propensities
out of wages and profits are s,, and s,, the share of wages (w) must satisfy

[Sww + sp(l —w)]o=n+46

or
w:spa—(n+6) (12)
(Sp — Sw)o
This solution exists and is economically meaningful if (1 > s, > "7” > sy > 0).
Kaldor focuses on the steady growth path, offering no discussion of invest-
ment decisions and of how the accumulation rate comes to be adjusted to the
natural rate. But suppose factor markets are competitive and that the gross
rate of return on capital (r) falls to zero if capital is in excess supply, while
real wages (w) fall to some minimum if labor is an excess supply. A standard
efficiency-wage argument — whether based on nutrition or asymmetric informa-
tion — suggests that the minimum wage level will be positive.”
Formally, let

W = Wmin; 0 < Win < A . a
" = Tmax = U(l — Lrim) } N> XK <13)
r=0 4 if N < 2K (14)

W = Wmax = A A

These distributional assumptions imply that the average saving rate will be s,,
if AN < 0K and sp — $yWmin/A if AN > oK. It follows that

SwAN — (n+90) < spo— (n+0) if AN <oK

(8p — 80 in)o — (n+0) if AN>K

As long as 5,0 < n+0 < (5, — 5,32 )0, the economy will converge to a steady
growth path with full employment and AN = ¢K; along this path the wage
share is given by (12) and the profit rate is

n—+0— 8,0

Sp = Sw

5Kaldor subsequently changed his interpretation of the stylized facts, suggesting that he
had been "wrong in thinking that ‘low-earnings’ sectors have been eliminated" and that Britain
and other developed economies had reached maturity (Kaldor 1978, p. xx).

6The analysis can be extended to cases with limited substitutability between ‘aggregate
capital’ and labor.

"The lower bound on the profit rate when AN < oK was set to zero to simplify notation.
It could be set, analogousely to wmin, at a value rmin E 0.



Kaldor’s mature-economy solution has close affinities with another, even
more influential contribution. Using different terminology, Karl Marx discussed
the relation between the warranted and natural growth rates in chapter 25 of
Capital. Fast accumulation gradually reduces the ‘reserve army of labor’; a
decline in the reserve army strengthens workers and at some point the wage
share will start rising. As the profit share decreases, however, accumulation
falls, and low accumulation means that the reserve army gradually becomes
replenished.

Goodwin (1967) formalized Marx’s argument. Using the employment rate
e = L/N as an inverse indicator of the size of the reserve army of labor, he
assumed that the growth rate of the real wage is an increasing function of the
employment rate. If productivity grows at a constant rate, this assumption
translates into a positive relation between employment and the wage share,

w=fle) f'>0 (15)

Retaining the differential saving rates out of wages and profits and focusing on
the case where AN > cK =Y, we have®

Y
% = [syw + sp(1 — w)}? =s(w)o; s <0 (16)
Combining equations (7)-(8) and (16), the movements in the employment rate
are given by another differential equation,

¢ = L
- K-
= s(w)o—(n+9) (17)

The 2D system defined by equations (15) and (17) has an economically
meaningful stationary solution with 0 < e* <1l and 0 <w* < 1if f(0) <0<
f(1) and s(0) > (n + 6) > s(1). The first condition stipulates that the wage
share must be falling when workers are very weak (if e — 0) but rising when
they are strong (if e — 1); the second condition requires that the accumulation
rate (the ratio of net saving to capital) be greater than the natural growth rate
if the wage share is zero, but smaller than the natural rate if the wage share
is one. Assuming the conditions are met, the stationary solution is given by
w* = s7H(2E) and e* = f71(0).

It can be shown that starting from any initial point, the Goodwin model
produces conservative fluctuations around the stationary solution. As in the
Kaldor solution, an endogenous distribution of income aligns the (long-run av-
erage of the) warranted rate with the natural rate. Unlike in the Kaldor version,
however, the model generates cycles, the balance of power between capital and
labor determines the changes in the wage share, and the stationarity condition
for the wage share pins down the solution the employment rate e*; an increase

8Goodwin set sp =1and sy =0.



in workers’ power and militancy — an upward shift in the f—function — reduces
the stationary solution for the employment rate.’

3 Pasinetti theorems

The Kaldor/Marx alignment of the warranted with the natural growth rate
relies on differences between the saving rates out of profits and wages. Pasinetti
(1962) pointed out what appeared to be a flaw in this argument. If workers
save, Pasinetti argued, they will receive profit income, and a distinction must
be made between the profits going to capitalists (who have a high saving rate)
and the profits going to workers (who have a low saving rate). The distribution
of capital between capitalists and workers now evolves endogenously, and the
average saving rate out of profits becomes a weighted average of the two saving
rates, with the weights determined by the fraction of capital owned by workers;
the higher this fraction, the lower will be the difference between the average
saving rates out of profits and wages. This dependence seemingly jeopardized
the Kaldor/Marx analysis, but Pasinetti showed that as long as workers’ saving
rate s,, is relatively low, capitalists’ share of total capital stock converges to a
strictly positive, stationary solution. Moreover, at the stationary solution the
economy will satisfy the ‘Cambridge equation’ g + é = s.r. This ‘Pasinetti
theorem’ has been extended to cases in which the saving rates s. and s, are
determined endogenously.

In a series of contributions Tom Michl has analyzed long-run growth in
models with two classes, workers and capitalists. Both capitalists and workers
maximize utility and both may save. But capitalist dynasties optimize over an
infinite horizon, while workers engage in life-cycle saving and leave no bequests.
The production function is Leontief and the economy may be either dual (with
a ‘conventional wage’ and a perfectly elastic labor supply) or mature (with an
accumulation rate that is equal to the growth rate of the labor force in efficiency
units). The model is used to analyze social security and public debt issues in
Michl (2007, 2013) and by Foley et al. (2019, chapter 17) to examine the
Pasinetti theorem.

9Tt is not entirely clear from Marx’s own verbal argument whether the level or the change
of the share of wages is related to the size of the reserve army:

If the quantity of unpaid labour supplied by the working class, and accumulated
by the capitalist class, increases so rapidly that its conversion into capital re-
quires an extraordinary addition of paid labour, then wages rise, and, all other
circumstances remaining equal, the unpaid labour diminishes in proportion. But
as soon as this diminution touches the point at which the surplus labour that
nourishes capital is no longer supplied in normal quantity, a reaction sets in: a
smaller part of revenue is capitalised, accumulation lags, and the movement of
rise in wages receives a check. The rise of wages therefore is confined within
limits that not only leave intact the foundations of the capitalistic system, but
also secure its reproduction on a progressive scale. (Marx 1967 [2001], p. 891)

If equation (15) is replaced by a relation between employment and the level of the wage
share, the resulting dynamics reduce to a single differential equation, and the economy con-
verges monotonically to a steady growth path with a constant employment rate.



Using a discrete-time setting, Foley et al. assume that both capitalists and
workers have logarithmic per-period utility. Workers live for two periods, work-
ing in the first period and providing for retirement in the second period by
saving a part of their first-period wage income, as in Diamond (1965). The
slightly streamlined version in this section is set in continuous time, and the
OLG specification is replaced by a general life-cycle specification.

Formally, capitalists’s consumption is determined by

max/e"’t log c°dt (18)
st.
k¢ = (r—68)k°—c°

All capitalists have the same utility function, and the optimization implies that
K¢ = k= (r—6-p) (19)
ce = Z pk® = pK* (20)

where C¢ and K¢ denote the capitalists’ total consumption and capital, with c©
and k¢ as the corresponding values for single capitalist dynasties.

Workers” consumption follows Ando and Modigliani’s (1963) specification
of an aggregate consumption function derived from aggregating the consump-
tion decisions of life-cycle optimizing households. The expressions for workers’

consumption and the growth rate of workers’ wealth are'°
Y = (1-s)wL+bK" (21)
. K
K" = S(O’—T‘)ﬁ—(b—(’/‘—é)) (22)

A continuous-time version of the 2-period OLG version in Foley et al. would
have b=1+7r —§.

As in the Kaldor model in section 2.2, factor prices are determined by equa-
tions (13)-(14). Thus, in a dual economy the growth rate of aggregate capital
can be written.

A K¢ K K"

K = (rmax —0 — P)? + [s(o — Tmax)ﬁ — (b= (Tmax — 5))]7 (23)
Combining equations (19) and (23), capitalists’ share of capital follows that the
differential equation

e~ K = b= p— (0 o)) — (b= p) o

10 Ando and Modigliano (1963) estimate coefficients of about 0.6 and 0.06 for (1 — s) and b
which, they suggest, is in line with what would be expected theoretically. Muellbauer (2010)
discusses more recent empitical models that use extended versions of the LCH, including the
Federal Reserve’s FRB/US model.




This equation has a stable stationary solution with 0 < K¢/K < 1if 0 <
$(0 = Tmax) <b—p:

Ke 1 $(0 — max)

At the stationary solution we have

K=rpax—0—p (24)

Convergence to maturity is assured if the growth rate of the capital stock exceeds
the natural rate of growth (if 7max — 3 — p > n). R

Once maturity is reached, continued full employment requires that K = n,
that is,

K o= r—i-p e sso - 0- - )
- (bfp)I;:Jrsafbf(;Jr(lfs)T:n (25)

Equation (25) determines the profit rate r in a mature economy:

n+(5+b—sa_b—pK°'
1-s 1-s K

Substituting this value of the profit rate into equation (19) and using (25), the
dynamics of wealth distribution is given by.

K—-K = r—6—p—n
sn+s6+b—soc—(1—s)p (b—p)llic

1—s 1—s

Hence, if 0 < s(c —n—0 —p) < b— p, we get convergence to a stationary
solution with 0 < K¢/K < 1:

The associated profit rate at the stationary solution is
r=n+0+p (26)

Equations (24) and (26) capture the Pasinetti theorem. For both dual and
mature economies there is convergence to a steady growth path with a direct
positive relation between the growth rate and the profit rate (assuming that the
inequality conditions are met). The relation is completely independent of the
parameters that describe the workers’ saving behavior; an increase in capitalists’
discount rate p (an increase in their ‘propensity to consume’), by contrast, raises
the rate of profit for any given rate of economic growth.

The original Pasinetti formulation assumed exogenous saving rates, and the
relationship took the form s.(r — §) = g where s. is the saving rate out of

10



net profits and ¢ is the growth rate. The saving rates are endogenous in this
version, and capitalists’ saving rate is an increasing function of the profit rate,
s = (1 — -£5). Using this notation — with s. as a increasing function of r —§
rather than a constant parameter — equations (24) and (26) can be written in
Pasinetti’s original form s.(r — §) = g.

The Cambridge equation shows that workers’ saving and the endogenous
determination of the fraction of capital owned by workers need not sever the
link between the functional distribution of income and the average saving rate.
Changes in the profit share still allow the equalization of warranted and natural

growth rates.

4 The neo-Pasinetti theorem

4.1 Firms and households

By assumption all capitalists maximize the same utility function and the pa-
rameters of this function enter directly into the Cambridge equation. In 19th
century capitalism capitalists owned and controlled the means of production,
while workers were poor and did little saving. Marx could argue, moreover,
that all capitalists save and invest because competition compels them to behave
in this way. The delineation of capitalists is less obvious today. In a corporate
economy ownership has been separated from the running of firms, and compe-
tition among firms does not enforce a uniform saving behavior across owners
of equity and other financial assets. Bequests have also become important for
groups that we may not want to categorize as capitalists.

Jeff Bezos, Elon Musk and Mark Zuckerberg clearly belong to the group of
capitalist households but what about the Rockefellers, Gettys and Carnegies
that may now live off inherited wealth? What about hedge fund managers or
CEOs who may run major corporations but whose wealth is significantly less
than that of many households that exert no direct control over the means of
production? And should other members of the top 0.01 percent, including rock
stars, baseball players and surgeons, who are likely to leave large bequests, be
merged with life-cycle saving workers? It may seem churlish to ask concrete
questions like this of a model that is designed to analyze properties of capitalist
economies at a high level of abstraction. But the model defines two groups
of households, and it should be possible to outline general criteria for the de-
lineation of the groups. One group leaves bequests while the other does not,
and in a corporate economy this criterion would seem to correlate more with a
rich-poor distinction than with a traditional Marxian emphasis on control over
the means of production. The aggregation of households into infinite-horizon
optimizers and life-cycle savers may still provide a decent first approximation,
but a defense of this particular delineation based on Marxian ‘character masks’
becomes less compelling in a corporate economy.

Samuelson and Modigliani (1966) brought up related issues in their analysis
of the Pasinetti theorem when they questioned the "assumption of ‘permanent’

11



classes of pure-profit and mixed-income receivers with given and unchanging
saving propensities" (p. 297). Kaldor (1966) responded to the critique in the
same issue of the Review of Economic Studies. The high saving propensity out
of profits, he argued, was "something which attaches to the nature of business
income and not the wealth (or other peculiarities) of the individuals who own
property" (p. 310). His ‘neo-Pasinetti theorem’ — which does not require a
distinction between worker households and capitalist households — presented
the analysis behind this claim.!!

It may appear that Kaldor’s argument can be made quite simply. In a closed
economy without public sector, households’ flow of disposable income (Y7) is
given by

YP=vY-R

where R is retained earnings. If retained earnings are proportional to profits
and households save a constant fraction s of their disposable income, aggregate
saving — the sum of household and corporate saving (S¥ and S*') - is given by

S = S48 =syP+R
= [s+s¢(1—s)m]Y

where 7 is the profit share and sy denotes the share of retentions in profits.
Thus, if the retention rate is given, it would seem that an increase in the profit
share must raise the average saving rate. But the simple proportionality be-
tween household saving and household disposable income can be questioned:
households may ‘pierce the corporate veil’ and adjust their own saving rate out
of disposable income so as to offset changes in corporate saving.

Retained earnings can be used by the firm to finance investment, pay off
debt or buy back shares. These possible uses of retained earnings all raise
future profits per share (net of interest payments) relative to what profits would
have been otherwise, with greater reliance on internal finance also reducing the
riskiness of the firm’s shares. The increase in future profits per share and the
reduced risk will tend to raise the value of the firm’s shares. A household that
wants to maintain its consumption despite higher retentions and an unexpected
reduction in dividends now has two options.

One option is for the household to take out loans or reduce its holdings
of liquid assets in an amount corresponding to the reduction in its dividends.
This option, following Modigliani and Miller (1958), will be ‘undoing the firm’s
retention policy’: households offset the fall in firms’ leverage by increasing their
own leverage. The option, however, may be barred by credit constraints. Unlike
the firm, the household may not be able to obtain loans, at least not on the
same terms as the firm, even if the value of its shares has increased.!?

'The name of the ‘theorem’ is misleading. Kaldor’s analysis also rebutted Pasinetti’s
original criticism of his saving function by showing there is no logical slip in assuming different
saving propensities out of wages and profits.

12 Assuming ’full rationality’ there are two main constraints on the validity of the Modigliani-
Miller result: the possibility of firm bankruptcy and the presence of credit constrained house-
holds (Stiglitz 1969).
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There are other reasons to disregard this option. Sophisticated real-world
households diversify their portfolio compositions. They may also adjust the
compositions towards less risky assets as they approach retirement age. And
they may change the portfolio compositions in response to major — real or
imagined — shifts in the riskiness and returns of different types of assets. But one
would expect households to focus on the factors that appear most important.
Assessments of the riskiness of and likely returns on tech shares, for instance,
will have to take into account the regulatory zeal of the EU, Chinese industrial
policies, and the likelihood of future pandemics, while climate change and its
effects on government interventions and policies are crucial to the prospects of
not just the energy sector but a whole slew of industries, from airlines to real
estate in Florida. In this context differences in retention policies across firms
may influence the relative weights of individual shares, but the influence of the
firms’ average retention rate on the overall weight of equity in the portfolio is
likely to be far down the list of priorities, if it makes an appearance at all.

Empirical evidence supports the insensitivity of portfolio compositions to
changes in riskiness. The Swedish government introduced a defined contribu-
tion component of its social security system in 2000. Each retirement saver
could select among hundreds of mutual funds, allocating her retirement savings
between up to five funds. Analyzing detailed data on the choices made by the
entire population of 7,315,209 retirement savers in Sweden during the period
2000-2016, Cronqvist et al. (2018) show that ‘nudging’ had strong effects on
the portfolio choices and that the effects of nudging were highly persistent: "the
participants seem to have a ‘set it and forget it’ mindset" (p. 154). Following a
change in regulation in 2010, the default fund, which had attracted a large pro-
portion of savers and which had been entirely in equity, switched to having 50
percent leverage. Despite this large, sudden increase in the riskiness of the fund
almost no one switched away from the default fund. Cronqvist et al. conclude
that (p. 157) "[ijn outer space, an object that has been nudged will keep going
in that direction until it is nudged again. Retirement savers appear to resemble
such objects."

Overall, the behavioral evidence makes it implausible to assume that house-
holds respond to an increase in the average retention rate by taking out loans
and/or reducing their holding of bonds and bank deposits. A rejection of this
mechanism leaves households with a second option, however: a household may
respond to a rise in share prices by selling a fraction of its shares. Thus, if an
increase in retained profits causes the share valuation of a company to go up
by the same amount, a household owning shares in the company can maintain
exactly the same consumption and wealth as if it had received the dividends
(rather than the capital gain): the household can ‘declare its own dividends’,
not by adjusting its own borrowing but by selling shares. This is the argument
addressed by Kaldor’s ‘neo-Pasinetti theorem’.

The intuition behind Kaldor’s counterargument is simple. The suggestion
that share prices will appreciate automatically in line with retained earnings
involves a fallacy of composition, Kaldor argued. It may be correct that the
share price of a single firm (relative to the general level of share prices) responds
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positively to an increase in the firm’s retained earnings. It is also correct that
an individual shareholder can declare her own dividends by selling some of her
shares. But households as a group cannot finance consumption by selling shares:
there is no one to buy. Households’ attempt to compensate for compressed
dividends by selling off equity leads to capital losses as equity prices fall. The
capital losses temper the desire to consume, and the average saving rate out of
income increases as a result of the rise in corporate retentions.

4.2 A formal model

Households in a corporate economy do not save in the form of physical capital.
Disregarding housing and other, less important real assets, household wealth is
financial wealth. Households may be the ultimate owners of the capital stock,
but the ownership of productive capital takes the form of equity.

Equity is not the only financial asset, and even as a first approximation it
is essential to include at least two types of financial assets: an asset with a
contractual rate of return and an asset, equity, that gives ownership rights to
firms but promises no contractual rate of return.'® Thus, following Skott (1981,
1989) and Skott and Ryoo (2008), assume that household wealth consists of
equity and bank deposits (money).*

Firms finance investment, dividends and interest payments on external debt
by a combination of profits, share issues and new bank loans. The financial
constraint is given by

I+D+iMY=TT+vE+M

where E and M* are the number of shares and the external debt (bank loans);
v,4, I, D and II are the price of shares, the interest rate, investment, dividends,
and profits; ‘dots’ over a variable denote time derivatives, i.e. & = dx/dt). To
simplify the exposition, the price of output and the rate of interest ¢ are taken
to be constant, and the price output is normalized to one.

If sy is the retention rate, the financial constraint can be rewritten

I=1-D—iM"+vE+ M" = s;I1 +vE + M*

For given profits and a given level of investment, firms choose two of the three
financial variables. Suppose they set the retention rate sy (= 1—(D+4iM%)/II)
and the rate of new issues E. The financial constraint now pins down the required
change in bank loans (external finance).

In analogy with firms’ financial constraint, households have a budget con-
straint. They receive wage income W and interest income (i M) on their bank

13The formal model in the appendix to Kaldor (1966) had equity as the only financial
asset. This assumption implies that the household sector can only abstain from consuming all
distributed incomes to the extent that firms issue new equity. In Kaldor’s setting, furthermore,
firms cannot set investment, the retention rate and new equity issues independently.

14 The introduction of bonds as a second contractual-return asset would add little to the
analysis.
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deposits (M), while their holdings of equity yield a flow of dividends (D). By
assumption firms retain a fraction sy of their gross profits II, and the dividends
are given by D = (1—s;)II—iM~. Households’ flow of income is either added to
bank deposits or spent on consumption and the purchase of new shares. Thus,
we can write households’ budget constraint as

W+ (1 —sp)I—iME +iMM =C+ M +oE" (27)

Neither firms nor households hold cash (by assumption there are only two
assets, equity and bank deposits) and if, for simplicity, it is assumed that banks
hold no reserves and have neither costs nor profits, we have i = i and M* =
M. The number of shares owned by households must also be equal to the
number of shares issued by firms (Ef = E), with the price of shares adjusting
to ensure this equilibrium condition. Thus, the budget constraint simplifies to

W+ (1—sp)ll=C+ M+ vE (28)

Using a traditional consumption function with non-property income and
wealth as the determinants of household consumption, let!

C=(01-s)(1-mY +bA (29)

where 7 is the profit share and A = M + vE denotes household wealth. The
specification is almost identical to the one in equation (21) but with one crucial
difference: households’ financial wealth takes the place of the capital stock.

If aps denotes the share of deposits in household wealth, we have

M = apA; vE=(1—-ay)A (30)

The stock of deposits is predetermined, while the endogenous determination of
the share price makes it possible to adjust the value of shareholdings instan-
taneously: the share price is given by v = aM/E and the aggregate financial
wealth can be written A = (1+ )M where o = (1 — apy)/onr = 42

Using equations (29)-(30) and dividing by Y, the consumption rate can now
be written o o
?:(175)(177r)+b(1+a)7 (31)

The short-run consumption rate in equation (31) depends inversely on the profit
share and positively on the ratio of equity to deposits (the portfolio parameter
«) and the deposit-income ratio.
The changes in households’ deposits can be found from the budget constraint
(28):
M=(1-sm)Y —vE—C

15The analysis is substantively unchanged if banks make profits (i® < i¥) and pay out
these profits as dividends.

16 The specification of household behavior in equations (28)-(30) endogenizes movements in
the stock-flow ratio A/Y. Using an alternative approach, Skott (1981, 1989) specify target
stock-flow ratios and derive the implied, endogenous saving decisions.
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or

(%) = %(%):(1—5]%)—(041:7—&—?)%—%
= (1—8f7r)—(1—s)(1—7r)—[aE—i—?—i—b(l—i—a)]% (32)

The portfolio composition o may change, both endogenously in response to
changes in relative returns and as a result of exogenous shocks to ‘household
sentiment’. But as argued above, the Modigliani-Miller argument for compen-
sating changes in response to shifts in average financial practices by firms has
no behavioral support, and for present purposes the value of & may be taken
as constant. If output and the number of shares grow at constant rates, and
aE+Y +b(1+a) > 0,7 the differential equation (32) implies that the deposit-
income ratio converges to stationary solution:

%_}(1—8fﬂ'>—(1—8>(1—71') s(1—m)+ (1 —sp)m

— = ——= >0 (33)
Y aE+Y +b(1+ ) aE+Y +b(1+a)
Plugging the stationary value into equation (31), we get
1-— 1—s¢
O =) (1—m)+b(14a) i) U sy (34)
Y aB+Y +b(1+ )

Equation (34) implies that the inverse relation between the consumption rate
and the profit share carries over to the long run.'®

17The inequality condition holds trivially if a > 0, Y > 0, E > 0. The rate of new issues has
been negative in the US since 1980s, but the condition is satisfied for plausible values of the
variables and parameters. Empirically, the ratio of buybacks to gross investment has been of
the order of 0.1 to 0.25 during this period, and with gross investment at about 15-20 percent
of gdp, we have vE ~ —0.03Y. Output growth at 2-3 percent, a wealth-gdp ratio above 2, and
a consumption rate out of wealth of more than 3 percent, now imply that

E4Y+b(1+a) = MUElA-i-Y/-s-bA
¢ YT YMlEAM M
Y A « A

~ —0.03— 2 4V 4+b—

am T

> 0015A +0.02
. i .

18Using the benchmark numbers in footnote 13, we have

oy (s — (1))
i Gl A SR b s i v arip
oa]\Af—i-};'

= —sf—(l—s—8f)—/——F7———
1= f)aN+Y+b(1+a)

A
—0.0154% +0.02

A
0.0154% +0.02

Q

—sp—(1—s—sy)

A
< —sp+ 1-s-— Sf) for all positive values of M

1—s
< 0 for sy >
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The analysis has other interesting implications. Households’ portfolio com-
position (the value of @) and firms’ financial behavior (the values of s and E)
influence the consumption rate: the consumption ratio is decreasing in sy and
E, and decreasing (increasing) in a if £ > Y (is E < Y). Intuitively, house-
holds as a group can only spend disposable income on shares to the extent that
firms issue new shares. Thus, the fraction of disposable household income that
goes into purchasing shares depends on both the rate at which firms expand
the number of shares and the valuation of the shares. In the extreme case in
which there are no new issues (E’ = 0) and households keep all their wealth in
shares (&« — o), consumption must be equal to household disposable income
(C/Y = (1—sym)); attempts by households to buy shares merely lead to prices
being bid up until household wealth has reached a level that makes desired
consumption equal to disposable income.'?

4.3 Feedback effects on firms

The analysis leading to (34) focused on household behavior, taking firms’ in-
vestment and financial decisions as given. This partial analysis ignores potential
feedback effects on firms.

Undoubtedly firms react to signals from financial markets as well as from
goods and labor markets, and households would be calling the tune if firms
always made investment and financial decisions that fully reflected households’
preferences, information and expectations. But dynamic feedback effects be-
tween households’ consumption and portfolio decisions and firms’ investment
and financial decisions do not automatically solve the coordination problems
between households and firms. The feedback effects need not even produce
adjustments in the right direction.

Consider a simple scenario in which the share of investment that is financed
by retained earnings is subject to a financial norm. Specifically, let the financial
valuation of a single firm (the firm-level value of Tobin’s ¢) depend on deviations
of the firm’s behavior from the norm and on the average value of Tobin’s ¢; firms
that deviate from the norm receive a lower valuation than other comparable
firms.

Formally, suppose that the valuation ratio for firm ¢ is determined by

S5imipi Y5 _
i = - Zi)s 4, %
6= JCLEEE (), g,20)
where v v
SpimiDi Y5 > SpiTipi Y5 <
fl(m —u(zi),q, i) = 0 for A w(zi) =0

Thus, the very weak condition sy > 0.5(1 — s) is sufficient (but not necessary) for 8%/377 <0.

9Pparadoxically, the long-run consumption rate can be decreasing in the consumption pa-
rameters ¢ and b : this happens if aFE +Y < 0. An increase in the propensities to consume
reduces the long-run wealth-income ratio, and if the reduction is sufficiently large, the net
effect of a rise in a consumption parameter can be negative.
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Subscripts ¢ indicate firm-level variables. The average value of Tobin’s ¢ is
denoted by @; g; is the firm-level value of ¢; z; represents a vector of firm-level
characteristics (size, industry, current profitability, future prospects, etc.) that
affect the valuation. The prices of the firm’s own output (p;) and of the capital
goods that it uses (pg;) may deviate from the average price level (which has been
normalized to one). The financial norm p depends on legal and institutional
factors — the structure of taxation, for instance, or whether share buybacks are
permitted. Path-dependent Minskian views on prudent behavior are also likely
to play a significant role, and the norm will almost certainly be contingent on
the firm’s characteristics (z;).

Now consider the effects of a change in financial norms. Specifically, assume
that for some reason there has been a rise in the average value of u. Firms
respond by raising their retention rates, the average saving rate increases, and
aggregate demand declines. On average, consequently, firms experience a fall
in their output Y; or price p;. If investment is kept unchanged, each firm has
an incentive to raise its retention rate further in order to satisfy the norm. But
as all firms do so, the fall in aggregate demand is reinforced. And if the fall
in aggregate demand leads to a decline in investment, the problem is further
exacerbated. In short, the feedback effects may not be stabilizing.

Empirically, beliefs that firms’ investment and finance decisions reflect house-
hold preferences and that corporate saving is irrelevant for the average saving
rate face problems, too. The literature on the aggregate saving effects of cor-
porate retentions is sparse. There is evidence, however, that aggregate saving
depends on retained earnings. Poterba (1986, p. 503) finds that

the most conservative estimates suggest that a one dollar shift in
corporate saving induces a 23 cent shift in private saving. For the
longer sample period, the implied effects are much larger

In a more recent study, Bebczuk and Cavallo (2016, p, 2281) conclude that "a
$1 increase in business saving raises private saving by approximately $0.59". It
may be noted as well that the ¢ theory of investment has not been particular
successful econometrically (e.g. Blanchard et al. 1993) and that Tobin’s ¢
does not hover around one (or some other constant) as one would expect if the
distinction between financial assets and physical capital were irrelevant (figure
1).

5 Conclusion

Harrod’s first problem, the reconciliation of warranted and natural growth rates,
does not arise in dual economies. The two rates are aligned, however, in mature
economies, and this alignment calls for explanation.

The warranted rate of growth could in principle be adjusted to the natural
rate through changes in the capital intensity, as suggested by Solow. There are
reasons to be skeptical of this mechanism, however, and the adjustment can
happen in other ways. In order to examine (one of) these ways the technical
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Figure 1: Tobin’s q

coefficients of the production function and the natural rate of growth have been
taken as exogenously given and constant in this paper.

Empirical evidence as well as strong theoretical arguments support the de-
pendence of the average saving rate on the share of profits in income. The share
of profits, in turn, may be influenced by the employment rate which produces
a feedback from employment via income distribution to the average saving rate
and the warranted growth rate.

High employment rates translate into high (or rising) real wages and down-
ward pressures on the profit share in a Marxian analysis, but although this
mechanism seems plausible, it can be questioned. Keynesian models reject a
direct determination of real wages in the labor market, which complicates the
chain of causation: the influence of employment on income distribution must
be mediated by firms’ investment and output decisions and/or by an influence
of employment rates in saving. High employment is associated with strong
workers, weak ‘discipline in the factories’ (to use Kalecki’s term), shortages of
workers with appropriate skills, and high search and hiring costs. The business
climate suffers; firms’ employment, production and investment decisions will be
affected, and derived effects on aggregate demand puts downward pressure on
the profit share (Skott 1989, Skott and Zipperer 2012). The feedback from the
rate of employment to firms’ incentives to invest and expand output may be sup-
plemented (or replaced) by a direct influence on saving (as in Allain 2021).2° Or
extending the analysis to include a public sector, a policy of ‘functional finance’

20Kaldor (1955) eschewed these problems by assuming that capital wll be fully utilized,
with investment automatically adjusting to the saving.
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can be used to influence the average saving rate and adjust the warranted rate
to the natural rate (Skott 2016).

Whichever form it takes, a negative feedback from employment to one of
more of the variables that define the warranted rate constitutes the essential
element in any story about the adjustment of warranted to natural growth. If
the Solow story is rejected and o is exogenous, this basically leaves the aver-
age saving rate as the accommodating variable with income distribution and
economic policy as the most important mediating mechanisms.

This conclusion, it should be noted, does not depend on the exogenous uti-
lization rate u* in equation (9). The exogenous u* in (9) describes a long-run
property of a (simple version of a) Harrodian investment function: it is based
on the assumption that utilization rates above u* would lead to ever-increasing
accumulation rates while rates below u* would lead to decreasing accumulation
rates. Thus, the steady-growth investment function is vertical at © = u*, and
the warranted rate can be found found by substituting u = v* into the saving
function.

If this (extreme version of the) Harrodian investment is abandoned, the
steady-growth value of the utilization rate and the warranted growth rate will
depend on the specification of both investment and saving. As an example, let

¢t = a+bu (35)
g = v~y (36)

where g is the accumulation rate, g = I /K. A Harrodian version of (35)-(36) has
b > so,a < 0 and v > 0; a benchmark Kaleckian version sets v = 0,a > 0 and
b < so. The Harrodian and Kaleckian versions differ with respect to the local
stability properties of the economy, but both specifications imply that in steady
growth we have a + bu = sou. The steady-growth value of utilization (u* =
a/(so — b)) is determined endogenously by the parameters of the saving and
investment functions, but the reconciliation of warranted and natural growth
rate still requires feedback effects from employment to the variables that define
the warranted rate.

The analysis in this paper might seem to be at odds with empirical evidence
of increasing profit shares and declining growth rates in the US and many other
countries. The analysis does not, however, posit an invariant positive relation
between growth and profits. Firms’ financial behavior has undergone signifi-
cant change; retention rates have fallen and high levels of share buybacks have
taken the place positive net new issues of equity. These changes unambigu-
ously reduce the average saving rate in a corporate economy. Asset bubbles
and shifts in household portfolios towards equity (increases in «) work in the
same direction if £ < }A/, a condition that has been satisfied since the 1980s.
Veblenian emulation effects and a relaxation of credit constraints for low-income
households also affected the aggregate saving rate. In addition to these effects
on private saving, the average saving rate has been reduced by significant fiscal
deficits; see Ryoo (2016, 2018) for a detailed analysis of the US case along these
lines. In short, the adjustment of warranted to natural growth can take place

20



via changes in the distribution of income — the topic of this paper. But saving
rates are also influenced by other factors, some of them exogenous and others,
including economic policy, responsive to movements in employment.

References

1]

Ando, A. and Modigliani, F. (1963) "The "Life Cycle" Hypothesis of Sav-
ing: Aggregate Implications and Tests". American Economic Review, Vol.
53, No. 1, Part 1 (March), pp. 55-84

Bebczuk, R. and Cavallo, E. (2016) "Is business saving really none of our
business?" Applied Economics, 48(24), pp. 2266-2284.

Blanchard, O., Rhee, C. and Summers, L. (1993) "The Stock Market,
Profit, and Investment". Quarterly Journal of Economics, 108(1), pp. 115—
136.

Chiarella, C., Flaschel, P. and Franke, R. (2005) Foundations for a dise-
quilibrium theory of the business cycle. Cambridge: Cambridge University
Press.

Cohen, A.J. and Harcourt, G.C. (2003) "Retrospectives: Whatever Hap-
pened to the Cambridge Capital Theory Controversies?" Journal of Eco-
nomic Perspectives , 17(1), pp. 199-214

Crongvist, H., Thaler, R.H. and Yu, F. (2018) "When nudges are forever:
inertia in the Swedish Premium Pension Plan". American Economic Review
Papers and Proceedings, 108, pp. 153-158.

Diamond, P.A. (1965) “National debt in a neoclassical growth model”.
American Economic Review, 55, pp. 1126-1150.

Fazzari, S.M., Ferri, P, Greenberg, E. and Variato A.M. (2013), "Aggregate
demand, instability and growth". Review of Keynesian Economics, 1(1), 1-
21.

Felipe, J. and Fisher, F.M. (2003) "Aggregation in production functions:
what applied economists should know". Metroeconomica 54:2 & 3 (2003)
208-262

Foley, D., Michl, T. and Tavani, D. (2019) Growth and distribution, 2nd
ed. Cambridge, MA: Harvard University Press.

Goodwin, R.M. (1967) "A growth cycle". In C.H. Feinstein (ed.) Socialism,
capitalism and growth, Cambridge: Cambridge University Press.

Harrod, R. (1973) Economic dynamics. London and Basingstoke: Macmil-
lan.

21



[13]

[14]

Kaldor, N. (1955) "Alternative theories of distribution". Review of Eco-
nomic Studies, 23(2), pp. 83-100.

Kaldor, N. (1966) Marginal productivity and the macro-economic theories
of distribution: Comment on Samuelson and Modigliani. Review of Fco-
nomic Studies, 33:309-319.

Kaldor, N. (1978) Further essays on economic theory. London: Duckworth.

Marx, K. (1867 [2001]). Capital. A Critique of Political Economy, vol. 1.
Cambridge: Electric Book Company.

Michl, T. (2007) "Capitalists, workers and social security". Metroeconom-
ica, 58(2), pp. 244-268.

Michl, T. (2013) "Public debt, growth and distribution". Review of Key-
nesian Economics, 1(1), pp. 120-144.

Modigliani, F. and Miller, M.H. (1958) "The Cost of Capital, Corporation
Finance and the Theory of Investment". American Economic Review,48(3),
pp. 261-297

Muellbauer, J. (2010) "Household Decisions, Credit Markets and the
Macroeconomy: Implications for the Design of Central Bank Models". Bank
for International Settlements, Working Paper 306.

Pasinetti (1962) "Rate- of profit and income distribution in relation to the
rate of economic growth’. Review of Economic Studies, 29, pp. 267-279.

Poterba, J.M (1987) "Tax policy and corporate saving". Brookings Papers
on Economic Activity, 2:1987, pp. 455-503.

Samuelson and Modigliani (1966) "The Pasinetti Paradox in neoclassical
and more general Models". Review of Economic Studies, 33. pp. 269-301.

Ryoo, S. (2016) "Demand-driven inequality, endogenous saving rate and
macroeconomic instability". Cambridge Journal of Economics, 40(1), pp.
201-225.

Ryoo, S. (2018) "Top Income Shares and Aggregate Wealth-Income Ratio
in a Two-Class Corporate Economy". Cambridge Journal of Economics.
42(3), pp. 699-728.

Ryoo, S. and Skott, P. (2017) “Fiscal and Monetary Policy Rules in an
Unstable Economy". Metroeconomica, 68(3), pp. 500-548.

Skott, P. (1981) "On the ‘Kaldorian Saving Function". Kyklos, 34, pp. 563-
81.

Skott, P. (1989) Conflict and Effective Demand in Economic Growth. Cam-
bridge: Cambridge University Press

22



[29]

[30]

[31]

Skott, P. (2015) “Growth cycles and price flexibility”. Review of Keynesian
Economics, 3(3), pp. 374-386.

Skott, P. (2016) “Aggregate demand, functional finance and secular stag-
nation”. Furopean Journal of Economics and Economic Policies: Interven-
tion, 13( 2), pp. 172-188.

Skott, P (2022) Structuralist and behavioral macroeconomics. Cambridge:
Cambridge University Press.

Skott, P. and Ryoo, S. (2008) "Macroeconomic implications of financializa-
tion". Cambridge Journal of Economics, 32(6), pp. 827-862.

Skott, P. and Zipperer, B. (2012) “An empirical evaluation of three post
Keynesian models”. Intervention — FEuropean Journal of Economics and
Economic Policies, 9(2), pp. 277-308.

Solow, R. M. (1956) "A Contribution to the Theory of Economic Growth".
Quarterly Journal of Economics, 7T0(1), pp. 65-94.

von Arnim, R. and Barrales, J. (2015) "Demand-driven Goodwin cycles
with Kaldorian and Kaleckian features". Review of Keynesian Economics,

3 (3), 351-373

23



	Economic growth in dual and mature economies: revisiting the Pasinetti and neo-Pasinetti theorems
	Recommended Citation

	tmp.1647431010.pdf._PPjk

