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Introduction

Class division is a fundamental feature of heterodox economics. While most
mainstream macroeconomic analysis is carried out with the aid of a ‘representative’agent who, at the same time, provides labor services and earns interest
income by lending her savings to the productive sector, both post-Keynesian
and Classical-Marxian economists reject a similar representation of the economy. The recourse to a representative agent, on the one hand, necessarily precludes any analysis of the social distribution of wealth; on the other hand, it can
also be misleading if workers and capital-assets owners have di¤erent economic
behaviors. To strengthen this vision, it appears relevant to understand whether
there are forces endogenous to the economy which preserve or make disappear
any of the two classes over time.
The classical notion that workers own no capital stock relies on the assumption that the wage rate tends to be pushed toward the subsistence level, so that
workers consume their whole income. When Kaldor (1955-56) put forward his
‘Keynesian’theory of distribution he assumed positive saving out of wages, but
he did not concern himself with the implications the new assumption could have
on the distribution of wealth. The issue was taken up by Pasinetti (1962). He
noticed that if workers do save they necessarily accumulate wealth and capital;
he found the existence of a long run equilibrium where both capitalists and
workers own a positive share of the capital stock. The paper contained other
important results such as the so-called ‘Pasinetti theorem’- i.e. the pro…t rate
non-dependence on workers’ saving rate - and spurred a large debate. Meade
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(1963) and Samuelson and Modigliani (1966) showed that within the neoclassical growth model and when workers’ propensity to save is su¢ ciently high,
workers would end up owning the whole capital stock in the long run. This
result is known as the ‘dual’ Pasinetti equilibrium. The relevance of the neoclassical response is apparent: if capitalists’ wealth eventually disappears, we
might as well do away with the idea of class division and rely on a representative
agent to begin with. Within the post-Keynesian framework, the existence of the
two-class economy became an extremely popular topic. Several contributions
generalized the analysis along two main directions. First, beginning with Chang
(1973) the model was extended to consider more than two saving rates due to
the possibility that workers could have di¤erent propensities to save depending
on the income source (see also Darity 1981). Second, while both Pasinetti (1962)
and Samuelson and Modigliani (1966) assumed the equality between the interest rate and the pro…t rate, some scholars (see Laing 1969; Pasinetti 1974; Fazi
and Salvadori 1981,1985 among others) explored the implications of assuming
an interest rate earned on workers’saving lower than the pro…t rate.
Of particular interest to our purpose is the ‘anti-dual’ outcome obtained
by Darity (1981). He found that, when the investment function is modelled
following ‘Tobin’s q’theory, a situation where capitalists’share of wealth tends
to unity emerges as a possible long-run outcome. In light of the recent debate
on wealth concentration spurred by Piketty’s (2014) best-selling book Capital
in the Twenty-First Century, the anti-dual result appears extremely relevant.
In a commentary to Piketty’s book, Taylor (2014) has shown that the anti-dual
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equilibrium is a distinct possibility in a pro…t-led Kaleckian economy.

This paper elaborates on Taylor’s (2014) analysis to show that the anti-dual
outcome is possible even within the neoclassical growth model. Speci…cally,
if the elasticity of substitution between capital and labor is su¢ ciently high
capitalists’ share of wealth keeps rising inde…nitely over time and approaches
one. Two forces are at work to produce the result. First, once the elasticity
of substitution rises beyond a certain threshold the neoclassical growth model
yields permanent per capita accumulation of capital; second, when the elasticity
of substitution is higher than one the pro…t share is an increasing function
of the capital-labor ratio. The simultaneous and permanent increase in the
pro…t share and capital intensity produces the rise in capitalists’wealth share
as long as capitalists save more than workers. Indeed, once the wage share
tends to zero, wealth is accumulated only through saved interest income; the
wealth of the class with the lower saving rate grows at a slower pace and, if the
process goes on inde…nitely, in the limit it becomes negligible as a share of total
wealth. The paper also shows that a tax on capital income may shift wealth
distribution in workers’favor and bring the economy back to the Pasinetti twoclass equilibrium.

The rest of the paper is organized as follows. The next Section 2 presents the
model; Section 3 discusses the plausibility of the assumption on the elasticity of
substitution; Section 4 concludes.
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2

The model

2.1

Society

There are two classes in society. Workers supply inelastically labor services
and receive the wage rate w. They save the share sw of their income and use
savings to accumulate capital stock (Kw ) on which they earn the interest rate
r. Capitalists earn pro…ts on the capital stock they own (Kc ). Their propensity
to save is sc > sw : The pro…t rate and the interest rate coincide.

2.2

Production

Production requires labor (L), which grows at the exogenous rate n, and capital
K = Kc + Kw . Output (Y ) is produced through a constant returns to scale and
constant elasticity of substitution production function

Y = A[aK + (1

1

a)L ] ;

where A > 0 is a technological parameter, a 2 (0; 1);
= 1=(1

2 ( 1; 1) and

) is the elasticity of substitution between capital and labor. The

production function can be written in per-capita terms as

y = f (k) = A[ak + (1

When

1

a)] :

> 0, that is when capital and labor are substitutes, we have lim f 0 (k) =
k!1

1

1

lim f (k)=k = Aa . We assume Aa > n=sw , which requires

k!1
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> ln a=[ln n=sw

ln A]: We are imposing a su¢ cient condition on the elasticity of substitution to
ensure endogenous growth.

2.3

Distribution

Factors of production are paid according to their marginal products. Hence,
r = FK = f 0 (k) and w = FL = f (k)

kf 0 (k): The interest income share is

= kf 0 (k)=f (k): Under our assumptions

= k =(k + 1). Let z

Kc =K be

the capitalists’ share of capital (in turn equal to wealth), then the capitalists’
share of income is Yc =Y = rKc =Y = z, that is the product between interest
income share and capitalists’wealth share.

2.4

The Dynamical System

We want to set up a dynamic system to represent the evolution of capital accumulation, interest income share and capitalists’wealth share.
Let us start with the law of motion of per-capita capital accumulation. Both

workers and capitalists accumulate capital, therefore:

k_
k

=

K_ c + K_ w
K

n=

sc rKc + sw rKw + sw wL
K

= sc f 0 (k)z + sw f 0 (k)(1

z) + sw [f (k)=k

= f 0 (k)z(sc

sw

sw ) + f 0 (k)
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n:

n=

f 0 (k)]

(1)
n=

We can derive a dynamic equation for z as:

z_
z

K_
sc rKc + sw rKw + sw wL
= sc r
=
K
K
sw f (k)
= sc f 0 (k)
z(sc sw )f 0 (k) =
k
h
i
sw
f 0 (k) sc
z(sc sw ) :
=

K_ c
Kc

Finally, from the de…nition of the elasticity of substitution

(2)

= d ln k=d ln(FL =FK ),

the relation between capital accumulation and the evolution of the pro…t share
is:

_

=

1

(1

)

k_
=
k

1

(1

)[f 0 (k)z(sc

sw ) + f 0 (k)

sw

n]:

(3)

As is well known, the pro…t share is a positive (constant, negative) function of
capital accumulation when the factors elasticity of substitution is larger (equal,
smaller) than one.
Equation (1) shows that regardless the values of

and z, the condition

f 0 (k) > n=sw ensures that per-capita capital accumulation never comes to an
end. As a consequence, from (3), the pro…t share also keeps increasing over time
k
k
= lim
= 1: Finally, equation
k!1 k + 1
+1
sc sw
(2) shows that z has a stable rest point in z =
, so that lim z = 1.
t!1
(sc sw )
and approaches one: lim

t!1

= lim

t!1 k

Notice that the way z approaches unity may not be monotone. If the system
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starts o¤ with a high share of capitalists’ wealth and a relatively low pro…t
share, capitalists’ wealth may initially decrease relative to total wealth before
picking up and absorbing it almost completely (in relative terms).
Since in the long run capitalists own almost the totality of capital, their
propensity to save determines the accumulation rate regardless of how much
workers save. From (1) we …nd the long run per capita growth rate of the
_ ! sc Aa 1
economy as g = y=y
_ = k=k

2.5

n:

Policy

Piketty (2014) argues that a tax on capital income can be an e¤ective tool to
halt the positive trend in wealth inequality. We verify the conjecture in our
model.
Let us assume that all interest income is taxed at a proportional rate t,
and that tax revenues are transferred to workers. The after tax capitalists’and
workers’income, respectively, are: Yc = rKc (1

t) and Yw = wL + rKw + rtKc :

The dynamical system becomes

k_
= f 0 (k)[(1
k

t)z(sc

h
z_
= f 0 (k) sc (1
z

_

=

1

(1

)f 0 (k)[(1

t)

sw ) +

(1

t)z(sc
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sw

t)z(sc

sw ) +

n

]

(1 bis)

sw i

(2 bis)

f 0 (k)

sw )

sw

n
f 0 (k)

]:

(3 bis)

Inspection of (1 bis) shows that, even when capital income is taxed, capital
accumulation never stops since sw = > sw > n=f 0 (k): This occurs because taxes
are redistributed to workers, who accumulate capital with a propensity to save
high enough to make net investment always positive. The interest income share
dynamics is (qualitatively) una¤ected by the tax, so that

approaches one in

the long run. The introduction of the capital income tax, however, makes a
di¤erence in the steady state distribution of wealth. z has a steady state in
z =

(1 t) sc
(1 t) (sc

t < (sc

sw
(1 t)sc
; it follows that lim z =
t!1
sw )
(1 t)(sc

sw
2 (0; 1) for
sw )

sw )=sc , with z 0 (t) < 0. Therefore, by managing the tax rate t the

policy maker can implement any wealth distribution. But there is a price to pay:
a more workers friendly wealth distribution reduces per capita growth because
workers save less than capitalists. Plugging z into (1 bis) we …nd that in the
_ ! (1
long run g = y=y
_ = k=k

t)sc Aa

1

n

Notice also that the capitalists’ income share is Yc =Y = (1
(1

t)

z =

(1

t)rKc =Y =

t)sc sw
: The tax on capital income reduces capitalists’
(sc sw )

income share both directly, through the reduction of the net interest rate, and
indirectly given the e¤ect on the long run distribution of wealth.
Our result con…rms Piketty’s policy prescriptions. A tax on capital can
e¤ectively achieve any con…gurations of wealth distribution.

3

On the Elasticity of Substitution
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The possibility that the elasticity of substitution be higher than one is at the
core of Piketty’s analysis on rising wealth inequality. Within the neoclassical
framework with perfect competition, two factors of production and no technological change, reconciling an increasing capital-output ratio and a rising pro…t
share requires that capital and labor are strict substitutes. This is the reason why Piketty and Zucman (2014, p. 1304), without an explicit econometric
estimation, support the thesis of substitution elasticity higher than one.
There are several reasons why this conclusion may be mistaken. A number
of authors have criticized Piketty for identifying capital with wealth (inclusive
of housing and land), which may lead to an over-estimation of productive capital (Galbraith 2014, Stiglitz 2014) and, in turn, of the elasticity of substitution
(Rowthorn 2014, Semieniuk 2014). Piketty and Zucman (2014, p.1303) themselves suggest alternative explanations compatible with the evidence, such as:
‘a model with imperfect competition and an increase in the bargaining power of
capital,... [or] a production function with three factors— capital and high-skill
and low-skill labor— where capital is more strongly complementary with skilled
than with unskilled labor.. if there is a rise in skills or skill biased technical
change’. An elasticity of substitution smaller than one, coupled with technical change su¢ ciently biased towards labor-saving, is also compatible with the
patterns in factors shares and capital-output ratio identi…ed by Piketty.
Still, the thesis of capital and labor substitutability cannot be easily dismissed. The reason lies in the so-called ‘impossibility theorem’devised by Diamond, McFadden and Rodriguez (1978), which states that, given the relevant
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empirical series, factors substitution elasticity and the bias of technical change
cannot be simultaneously identi…ed. The challenge posed by the theorem is
typically overcome by imposing some speci…c structure on technical change; the
choice of the structure, however, a¤ects the estimation of the elasticity of substitution. It is true that most estimates for the elasticity of substitution in the
U.S. appears to be smaller than, or at most equal to, one (see Leòn-Ledsma et
al. 2010 for an account), but recent studies making use of cross-country data
suggest that

may be higher than one (see Bentolila and Saint Paul, 2003;

Du¤y and Papageorgiou, 2000; and Masanjala and Papageorgiou, 2003).
An additional reason not to dismiss our theoretical exercise is that substitution elasticity, while smaller than one, may be increasing over time and could
eventually cross the endogenous growth threshold. This hypothesis has been
suggested by Sato and Ho¤man (1968), who argued that as time passes and
new technologies become available the opportunities for factor substitution are
increased; Piketty himself appears to reason along similar lines1 . A tentative
theoretical formalization and an empirical con…rmation of the hypothesis are
given in Zamparelli (2004).
1 ‘It is natural to imagine that [the elasticity of substitution] was much less than 1 in the
eighteenth and nineteenth centuries and became larger than 1 in the twentieth and twenty-…rst
centuries. One expects a higher elasticity of substitution in high-tech economies where there
are lots of alternative uses and forms for capital.’ Piketty and Zucman (2014, p. 1306).
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4

Conclusions

The organization of society described by classical political economists was representative of the prevailing economic conditions in the early nineteenth century. At the time, wealth concentration in western countries was so high that
a division in classes where workers own no wealth had to appear as a natural
assumption. Nowadays, the structure of the economy and society in industrialized countries is obviously very di¤erent. However, as Piketty and co-authors
have documented, we have been witnessing a rapid increase in wealth inequality during the latest decades. On this basis, they argue that we are facing a
return of ‘patrimonial capitalism’, a condition where private wealth is highly
concentrated and high relative to income. Current day patrimonial capitalism,
however, is not a simple replica of the nineteenth century economic situation.
In the …rst place, the emergence of extremely high labor incomes allowed some
workers to enter the wealthy of the economy alongside rentiers. Second, a patrimonial ‘middle class’ emerged: in the early twentieth century the wealthiest
10% of wealth distribution owned almost the totality of wealth; today, the middle 40% of the wealth distribution manages to own between a third and a fourth
of total wealth.
Our theoretical note shows the possibility that workers’share of wealth approaches zero in the long run. As such, it is not a faithful representation of the
new, current day, patrimonial capitalism. Still, we think that it is in line with
the broad tendency to rising wealth concentration and that it strengthens the
case, even from an orthodox perspective, for modeling economics in terms of
12

social classes. Additional work to explore wealth dynamics which may account
for the emergence of a ‘patrimonial middle class’is left to future research.
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