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Education and human capital

The role of education — and what is called human capital — has received a
great deal of attention in the recent literature on economic growth.

The role of education in skill formation, and the resultant division of the
labor force into high- and low-skilled workers, has also been widely
examined in the literatures on income distribution and international trade.

Surprisingly, however, education has received little or no attention in
classical-Marxian theories of growth and distribution, despite the obvious
relevance it has for the dynamics of the capitalist economy and the fair
amount of attention being given to it in broader political economy
discussions.
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The knowledge economy

Suppose that there has indeed been a change in the socio-economic
system due to the increasing importance of education and human capital.

What are the implications of this shift?

What does it imply for economic growth and the distribution of income,
the relation between growth and inequality, its ethical implications, and
the possibilities for improvement through public action?
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Motivation

The knowledge economy

Suppose that there has indeed been a change in the socio-economic
system due to the increasing importance of education and human capital.

What are the implications of this shift?

What does it imply for economic growth and the distribution of income,
the relation between growth and inequality, its ethical implications, and
the possibilities for improvement through public action?

We address these questions by means of an extended classical-Marxian
model of growth and distribution.
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A classical-Marxian economy

Society is divided into classes. The basic division is between
capitalists and workers. But education and human capital may blur
class lines as high-skilled workers may save.

There are fixed coefficients of production. Distribution is not
determined by marginal products, rather it is determined by the
relative bargaining power of different classes and the economy is
characterised by persistent unemployment.
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Motivation

A classical-Marxian economy

Society is divided into classes. The basic division is between
capitalists and workers. But education and human capital may blur
class lines as high-skilled workers may save.

There are fixed coefficients of production. Distribution is not
determined by marginal products, rather it is determined by the
relative bargaining power of different classes and the economy is
characterised by persistent unemployment.

Consumption and savings habits are determined by class positions.
Capitalists and high-skilled workers are assumed to save a fraction of
their income, with s. > sy, while low-skilled workers consume their
entire income (s = 0).
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Motivation

The role of education in the economy

Education transforms low-skilled workers into high-skilled workers.

Low-skilled workers are simply an input into the production of the final
good.

High-skilled workers also serve as a distinct input in the production of the
final good, the elasticity of substitution between the two kinds of labor
being relatively low.

They increase the efficiency of both low- and high-skilled workers through
the process of innovation.

They also help in the process of education, as family members, mentors or
educators. We take the view that low-skilled workers are employed in
routine production activities, while high-skilled workers are innovators.

Amitava K. Dutt & Roberto Veneziani (Notre Education Growth and Distribution PKSG, June 2017 5/



Production

The Model

which receive real wages wy and w;.

We consider economies with two kinds of labor — high- and low-skilled, the
quantities employed of which in production are given by Hp and L, and

Amitava K. Dutt & Roberto Veneziani (Notre

Education Growth and Distribution

PKSG, June 2017




The Model

Production

We consider economies with two kinds of labor — high- and low-skilled, the

quantities employed of which in production are given by Hp and L, and
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We consider economies with two kinds of labor — high- and low-skilled, the
quantities employed of which in production are given by Hp and L, and
which receive real wages wy and w;.

The ratio of skilled to unskilled wage is o = J¥.
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The Model

Production

We consider economies with two kinds of labor — high- and low-skilled, the
quantities employed of which in production are given by Hp and L, and
which receive real wages wy and w;.

The ratio of skilled to unskilled wage is o = J¥.

The production function of the standard firm is:
Y = min[aKK, f(ALL,AHHP)]
where Y is the output of the good, K is the amount of capital, A;, and

Ay denote the productivity of low- and high-skilled labor respectively, and
f is homogeneous of degree one.
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Labour demand

The Model

implies:

, Where b(o) = %o,

g
and ag, a1, aip are positive parameters.

We adopt a reduced form approach and assume that profit maximisation
, Where ¢(0) = aq + a0,
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The Model

The government

The government employs a fraction, ¢, € € [0,1), of the total supply of
high-skilled workers, H®, and pays them the wage for high-skilled workers,
WH.

The rest of the high-skilled workers are available for employment in the
private market for high-skilled workers.

The government finances its educational expenditure, devoted entirely to
the payment of wages of educators (abstracting from non-wage costs for
simplicity), ewyH®, by taxing profits, keeping a balanced budget.
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The Model
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The Model

Dual labour market

Low-skilled workers are in unlimited supply, and their real wage is
determined by their relative bargaining power vis-a-vis firms.

Formally, there exists a given positive scalar, A, such that w; = A\A;.

The market for high-skilled workers is flexprice. Thus, given H*, at any t,
o solves (1 —e)H* = b(o)K/AL.
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Technical change and education

There exist positive scalars 79 and 71 such that ZH =T=T70+T1
Ay = pAg, all t.

ApH
K

For simplicity, we assume that there is a scalar > 1, such that
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For simplicity, we assume that there is a scalar > 1, such that
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Because the productivity gap is constant, AH = AL =70+ T1/LALH
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The Model

Technical change and education

There exist positive scalars 7o and 71 such that Ay =7 =79+ 71 A%H.

For simplicity, we assume that there is a scalar > 1, such that
Ay = pAg, all t.

Because the productivity gap is constant, AH = AL =70+ T1/LALH

There exists a value o, > 1 such that the supply of high-skilled labor H
changes over time according to % = 0(0 — Omin)eH, whenever o > o pin
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The Model

Technical change and education

There exist positive scalars 7o and 71 such that Ay =7 =79+ 71 A%H.

For simplicity, we assume that there is a scalar > 1, such that
Ay = pAg, all t.

Because the productivity gap is constant, AH = AL =70+ T1/LALH

There exists a value o, > 1 such that the supply of high-skilled labor H
changes over time according to % = 0(0 — Omin)eH, whenever o > o pin

d % = 0, otherwise.
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Education

The Model

The change in the stock of high-skilled workers depends on

the demand for education which, in turn, depends positively on the
skill premium, which increases the ‘return’ to education.
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skill premium, which increases the ‘return’ to education.

the size of the stock of high-skilled workers, both by increasing the
availability of mentors and educators, and by increasing the support
for, and access to, education.
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The Model

Education

The change in the stock of high-skilled workers depends on

the demand for education which, in turn, depends positively on the
skill premium, which increases the ‘return’ to education.

the size of the stock of high-skilled workers, both by increasing the
availability of mentors and educators, and by increasing the support
for, and access to, education.

a parameter, 0, which captures the openness of the education system,
either through government policy or through the degree of exclusivity
of the education system and also, indirectly, the functioning of credit
markets, in their role of financing education.
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Let K. and Ky denote the capital stock held by capitalists and high-skilled
workers, respectively.
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Low-skilled workers do not save, but consume their entire income;
high-skilled workers save a fraction sy of their income; capitalists save a
fraction, sc, of their profits — with sy < s¢.

Let K. and Ky denote the capital stock held by capitalists and high-skilled
workers, respectively.

Let r be the rate of profit. Total profits net of taxes are:
rK=r(Kc+Kn)=Y —wL—wy(l—e)H— wyeH.
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The Model

Consumption and savings

Low-skilled workers do not save, but consume their entire income;
high-skilled workers save a fraction sy of their income; capitalists save a
fraction, sc, of their profits — with sy < s¢.

Let K. and Ky denote the capital stock held by capitalists and high-skilled
workers, respectively.

Let r be the rate of profit. Total profits net of taxes are:
rK=r(Kc+Kn)=Y —wL—wy(l—e)H— wyeH.

Total consumption expenditure is:
C= (]_ - SC)I’KC +w L+ (]_ — SH) (rKH + WHH).

Total savings are S = s.rK. + sy(rKy + wy H).
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The rate of profit

The Model

We assume that S =

: =

dK
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l'and Y = axK
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The rate of profit

The Model

We assume that S = % =/land Y = axK.
The rate of profit is given by

= o WL/Z‘EU) wy b(o)

CA(1-¢)

=1 - dapo,
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The rate of profit

The Model

We assume that S =

daK _
dt
The rate of profit is given by

I and Y = ag K.

= o wyc(o)

AL

wy b(o)

_ S
C1—2) M — daso,
where [1 = ax — A <—10ﬁ’6 + a1>.
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The short-run and the long-run

The skill premium in the short run

AH (1-€) IK

\b(s)

5
u]
8
i
it
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The short-run and the long-run
The long-run dynamics

We define the state variables k =

Ke
K

_ AH
and h = i
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The short-run and the long-run

The long-run dynamics

ch —

We define the state variables k = ’f; and h =
Letting <5

~

_ AH
= s.rK., the growth rate of k is
k=K.—K

K=(sc sk |-

Ao

SHAQ
(1e)h] Ta—ey
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The short-run and the long-run
The long-run dynamics

We define the state variables k = % and h = Al

K
Letting < dKC = s.rK., the growth rate of k is
PR Ao SHAQ
k=K. — K= - — k) |- .
K= (e 1= |- g | B2

The growth rate of h is

or
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The isoclines

Equilibrium

The k = 0 isocline is

—1-

SH )\Oéo
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The isoclines

Equilibrium

The k = 0 isocline is

k=1-

SH )\Oéo

(sc —sH)(1—¢) [” -

)\aan] )
1—e)h

1
k =

The h = 0 isocline is

(sc —sm)

Q-+ 7iph+ 2%
A
- )
whenever =% s)h >0m

Amitava K. Dutt & Roberto Veneziani (Notre

Education Growth and Distribution

PKSG, June 2017

16



Long-run equilibria

Equilibrium
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Equilibrium

Growth and distribution

The long-run growth rate of the economy is

R = SC [I‘I — AOQQO

(1—5)/1}
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Equilibrium
Growth and distribution

The long-run growth rate of the economy is

R = SC [I‘I — AOQQO

(1—5)/1}

The income shares of the three classes are:

P~ In- Ao o k
< (1—¢)h
. )\062040 1—k )\ao
- |n=
i [ (-9 h] i

>
aK

aK (l—s)aK’
A o
LT [‘“*(1—e)h]'
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Political economy

Change in high skilled savings rate

Hence:

dh __
d oo

An increase in sy shifts both the k = 0 curve and the h = 0 curve down.
dk )
| | E < 0 an i 0,
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Political economy

Change in high skilled savings rate

Hence:

dk dh __
.E<Oandf

An increase in sy shifts both the k = 0 curve and the h = 0 curve down
= 0;
H

m The H-workers' share increases and the capitalists’ share decreases

because of the increase in the share of capital owned by H-workers.
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Political economy

Change in high skilled savings rate

An increase in sy shifts both the k = 0 curve and the h = 0 curve down.
Hence:

dk dh _ n.
IE<Oandﬁ—0,

m The H-workers' share increases and the capitalists’ share decreases
because of the increase in the share of capital owned by H-workers.

m The L-workers’ share, the growth rates of employment of both kinds
of labor, and the skill premium do not change.
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Political economy
The Pasinetti paradox

The constancy of the long-run equilibrium value of h with respect to

changes in sy is very similar to the effect of a change in workers' saving
propensity in Pasinetti's (1962) model, the so-called Pasinetti paradox.
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The Pasinetti paradox

The constancy of the long-run equilibrium value of h with respect to
changes in sy is very similar to the effect of a change in workers' saving
propensity in Pasinetti's (1962) model, the so-called Pasinetti paradox.

In our model, since an increase in sy reduces k but leaves h unchanged, it
has no effect either on the profit rate, or on the growth rates of capital
and output. There is also no change in the growth rate of productivity.

Amitava K. Dutt & Roberto Veneziani (Notre

Education Growth and Distribution PKSG, June 2017

20 / 29



Political economy

The Pasinetti paradox

The constancy of the long-run equilibrium value of h with respect to
changes in sy is very similar to the effect of a change in workers' saving
propensity in Pasinetti's (1962) model, the so-called Pasinetti paradox.
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and output. There is also no change in the growth rate of productivity.
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Political economy

The Pasinetti paradox

The constancy of the long-run equilibrium value of h with respect to
changes in sy is very similar to the effect of a change in workers' saving
propensity in Pasinetti's (1962) model, the so-called Pasinetti paradox.

In our model, since an increase in sy reduces k but leaves h unchanged, it
has no effect either on the profit rate, or on the growth rates of capital
and output. There is also no change in the growth rate of productivity.

Thus, a change in the H-workers’ saving rate has no effect on the rates of
profit and growth, exactly as in Pasinetti's model.

The rates of profit and accumulation are unaffected for the same reason as
in Pasinetti's model: in the steady state, the accumulation rate is
determined entirely by capitalists’ saving and accumulation decisions and
the profit rate, and a change in the saving rate of H-workers only changes
the share of capital they own.

Amitava K. Dutt & Roberto Veneziani (Notre Education Growth and Distribution PKSG, June 2017 20 / 29



Political economy

Human capitalism?

When sy rises so much that sy = s¢, at any steady state kK = 0: in the
limit all capital is owned by H-workers, because although capitalists and

H-workers save the same fraction of their profit income, H-workers also
save part of their wage income.
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When sy rises so much that sy = s¢, at any steady state kK = 0: in the
limit all capital is owned by H-workers, because although capitalists and
H-workers save the same fraction of their profit income, H-workers also
save part of their wage income.

Instead, the dynamics of h is independent of k, since a redistribution of
capital between capitalists and H-workers does not change the rate of
capital accumulation.
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H-workers save the same fraction of their profit income, H-workers also
save part of their wage income.

Instead, the dynamics of h is independent of k, since a redistribution of
capital between capitalists and H-workers does not change the rate of
capital accumulation.

More generally, the economy with sy = s¢ is basically identical to the
economy with sy = 0 (other than the fact that in the first case the
capitalist share of capital goes to zero and in the second case it goes to
unity).
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Political economy

Human capitalism?

When sy rises so much that sy = s¢, at any steady state kK = 0: in the
limit all capital is owned by H-workers, because although capitalists and
H-workers save the same fraction of their profit income, H-workers also
save part of their wage income.

Instead, the dynamics of h is independent of k, since a redistribution of
capital between capitalists and H-workers does not change the rate of
capital accumulation.

More generally, the economy with sy = s¢ is basically identical to the
economy with sy = 0 (other than the fact that in the first case the
capitalist share of capital goes to zero and in the second case it goes to
unity).

Luxury and conspicuous consumption?
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Political economy

A more open education system

An change in 6 leaves the k =0 curve unchanged, but shifts the h=0
L] % >0and &

curve upwards by increasing H = 0. Hence
a9 >0
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A more open education system

An change in 6 leaves the k =0 curve unchanged, but shifts the h=0
L] % >0and &

curve upwards by increasing H = 0. Hence
a9 >0

m The growth rate of the economy rises, the capitalists’ income share

rises because both their share of capital and the profit rate increase;
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Political economy

A more open education system

An change in 6 leaves the k =0 curve unchanged, but shifts the h=0
curve upwards by increasing H = 0. Hence
[ % >0 and % > 0;
m The growth rate of the economy rises, the capitalists’ income share
rises because both their share of capital and the profit rate increase;

m The L-workers’ share falls because of the substitution in production
away from them towards H-workers;
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A more open education system

An change in 6 leaves the k =0 curve unchanged, but shifts the h=0
curve upwards by increasing H = 0. Hence
[ % >0 and % > 0;
m The growth rate of the economy rises, the capitalists’ income share
rises because both their share of capital and the profit rate increase;

m The L-workers’ share falls because of the substitution in production
away from them towards H-workers;

m The effect on the H-workers’ income share is ambiguous since they
gain from a higher profit rate but lose from a smaller capital share.
The skill premium declines.
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A stronger working class

An increase in A shifts the k = 0 curve downwards, but shifts the h =0
curve upwards Hence
] ﬂ 2 0 and d > 0;

Amitava K. Dutt & Roberto Veneziani (Notre

Education Growth and Distribution

PKSG, June 2017




Political economy
A stronger working class

curve upwards Hence
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An increase in A shifts the k = 0 curve downwards, but shifts the h =0
ﬂ 2 0 and d)\ > 0;

m The growth rate of the economy falls if the direct effect of the

increase in A on r is not offset by the increase in h (decrease in o)
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Political economy

A stronger working class

An increase in \ shifts the k = 0 curve downwards, but shifts the h= 0
curve upwards. Hence

lﬂ = 0 and d}\>0

m The growth rate of the economy falls if the direct effect of the
increase in A on r is not offset by the increase in h (decrease in o);

m The increase in A has a direct positive effect on the L-workers' share ,
but it has a negative indirect effect by lowering the skill premium, and
thus their employment;
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A stronger working class

An increase in \ shifts the k = 0 curve downwards, but shifts the h= 0
curve upwards Hence

d)\ 2 0 and dh>0

The growth rate of the economy falls if the direct effect of the
increase in A on r is not offset by the increase in h (decrease in o);

The increase in A has a direct positive effect on the L-workers’ share ,
but it has a negative indirect effect by lowering the skill premium, and
thus their employment;

The capitalist share will decrease if the direct negative effect of the
increase in X\ on r is stronger than the indirect positive effect via the
skill premium;
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Political economy

A stronger working class

An increase in \ shifts the k = 0 curve downwards, but shifts the h= 0
curve upwards Hence

] dA 2 0 and dh>0

m The growth rate of the economy falls if the direct effect of the
increase in A on r is not offset by the increase in h (decrease in o);

m The increase in A has a direct positive effect on the L-workers' share ,
but it has a negative indirect effect by lowering the skill premium, and
thus their employment;

m The capitalist share will decrease if the direct negative effect of the
increase in X\ on r is stronger than the indirect positive effect via the
skill premium;

m The effect on the high-skilled income share is ambiguous: they gain
from the increase in the base wage and from the increase in
employment (decrease o), but lose due to the decrease in o itself.
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Political economy

Divided loyalty

This analysis has important implications for the bargaining power of
workers vis-a-vis capitalists. The fact that H-workers receive wages as well
as profits implies that they can have divided loyalties. The “class struggle”
variable provides a floor to the wage of H-workers but also affects the profit
share, and it has a negative impact on the equilibrium skill premium.
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workers vis-a-vis capitalists. The fact that H-workers receive wages as well
as profits implies that they can have divided loyalties. The “class struggle”
variable provides a floor to the wage of H-workers but also affects the profit
share, and it has a negative impact on the equilibrium skill premium.

On the one hand, H-workers are interested in increasing A to increase the
floor for their wages, and possibly to increase their share of capital (if
% < 0 holds), and in this way share interests with L-workers.
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Divided loyalty

This analysis has important implications for the bargaining power of
workers vis-a-vis capitalists. The fact that H-workers receive wages as well
as profits implies that they can have divided loyalties. The “class struggle”
variable provides a floor to the wage of H-workers but also affects the profit
share, and it has a negative impact on the equilibrium skill premium.

On the one hand, H-workers are interested in increasing A to increase the
floor for their wages, and possibly to increase their share of capital (if
% < 0 holds), and in this way share interests with L-workers.

On the other hand, as owners of both physical and human capital, they are
interested in higher profits and might prefer a higher skill premium
(depending on the employment effects), and so, given % > 0, prefer a
lower level of A, sharing interests with capitalists.
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Hence H-workers might be less interested in supporting a higher value of A
than if they did not hold capital, and this may weaken the workers’
bargaining position.
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Political economy

Divided loyalty

Hence H-workers might be less interested in supporting a higher value of A
than if they did not hold capital, and this may weaken the workers’
bargaining position.

This exacerbates the ideological effects of education and the belief in
higher social mobility, as well as a decrease in working class solidarity as a
result of the emergence of the labor aristocracy, all of which are likely to
reduce the workers' bargaining power (see Dutt and Veneziani 2010).
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Conclusions
Conclusions: what we've done

This paper develops a classical-Marxian model with workers' savings to
the education system.

examine the growth and distributional consequences of greater openness in
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Conclusions

Conclusions: what we've done

This paper develops a classical-Marxian model with workers' savings to
examine the growth and distributional consequences of greater openness in
the education system.

In the model the resultant expansion of education allows more low-skilled
workers to become high-skilled workers if they want to obtain education
and, in terms of broader political economy considerations, it can affect the
state of class struggle.
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Conclusions

Conclusions: what we've done

This paper develops a classical-Marxian model with workers' savings to
examine the growth and distributional consequences of greater openness in
the education system.

In the model the resultant expansion of education allows more low-skilled
workers to become high-skilled workers if they want to obtain education
and, in terms of broader political economy considerations, it can affect the
state of class struggle.

In so doing, this paper has attempted to fill a lacuna in the literature on
the classical-Marxian approach, which has neglected the formal analysis of
the effects of education and skill formation on distribution and growth, an
issue which many observers find to be a central feature of contemporary
capitalist knowledge-based economies.
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Conclusions

Conclusions: the basic model

We show that an expansion in education has a positive effect on the
growth rate of the economy, but because of its distributional consequences:
in our model it results in a rise in the profit rate due to a fall in labor
costs, which increases saving and investment, and also in a shift in capital
ownership towards capitalists with a higher propensity to save.
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Conclusions

Conclusions: the basic model

We show that an expansion in education has a positive effect on the
growth rate of the economy, but because of its distributional consequences:
in our model it results in a rise in the profit rate due to a fall in labor
costs, which increases saving and investment, and also in a shift in capital
ownership towards capitalists with a higher propensity to save.

Regarding classes and distribution, the increasing importance of education

and skills produces some changes in capitalist economies, but need not
alter their essential features.
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Inequality does not fall:

m The spread of education can be limited by the relative lack of
high.
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Inequality does not fall:

m The spread of education can be limited by the relative lack of

openness of the educational system which can keep the skill premium
high.

m H-workers become not only human capitalists but also owners of
capital and recipients of profits.
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Conclusions

Inequality does not fall:

m The spread of education can be limited by the relative lack of

openness of the educational system which can keep the skill premium
high.

m H-workers become not only human capitalists but also owners of
capital and recipients of profits.

m Moreover, their interests may become aligned to those of capitalists.
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Conclusions

Conclusions: the basic model

Capitalists can also protect their interests in maintaining their share of

capital by saving at a higher rate — perhaps by increasing retained earnings

— and by encouraging the growth of conspicuous consumption among
H-workers.
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Conclusions

Conclusions: the basic model

Capitalists can also protect their interests in maintaining their share of
capital by saving at a higher rate — perhaps by increasing retained earnings
— and by encouraging the growth of conspicuous consumption among
H-workers.

The ethical case against inequality remains strong to the extent that
human capitalists also become owners of capital and because obtaining
education is not simply a matter of choice, given difficult environmental
circumstances, a low-quality basic education, and a relatively closed higher
education system.
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Conclusions

Conclusions: the basic model

Capitalists can also protect their interests in maintaining their share of
capital by saving at a higher rate — perhaps by increasing retained earnings
— and by encouraging the growth of conspicuous consumption among
H-workers.

The ethical case against inequality remains strong to the extent that
human capitalists also become owners of capital and because obtaining
education is not simply a matter of choice, given difficult environmental
circumstances, a low-quality basic education, and a relatively closed higher
education system.

Yet, the possibility of change induced by policies is likely to be weakened
by the fact that high income workers who are human capitalists may see
their interests being aligned to capitalists, rather than to the rest of the
workers.
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