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The political relevance of the concept of exploitation cannot
seriously be denied. Thus for instance a representative of
the German Democratic Republic (East Germany) may use this
term when he tries to make clear the difference between

the situation of the working class in East and West Germany.
He may say:"in the capitalist system of the Federal Republic
of Germany the workers are exploited, in the German Democratic
Republic they are not." But only bygerious theoretical ana-
lysis are we able to judge when the use of this term in po-
litics is really justified.

In the following I try to discuss the concept of exploitation
from the point of view of modern capital theory. I try to
confront certain results in capital theory with the Marxian
use of this term. The method of discussion will be, as it
were, inductive: I will first discuss special cases and then
I generalize the applicability of the term in several con-
secutive steps. This allows me to take up the difficulties
involved in a reasonable definition of exploitation one

after the other.

In trying to deal with the concept of exploitation we should
investigate why and how Marx has introduced it into the

realm of serious econgmic theorising. Exploitation of humans
by humans is a phenomenon whose existence common sense would
not deny. In the French Revolution at the latest the privi-
leges of the aristocracy were considered as an exploitation

of the large majority of the people by a small upper class.
These privileges enabled the aristocracy to lead a comfortable
life of leasure while others with their labour produced the
goods which the aristocratic class consumed.

The abolition of these privileges by the French Revolution,
the principles of equality before the law and of freedom

of contract, in other words the bourgeois revolution, establish-
ed a society which in the eyes of many people was free of
exploitation. Nobody was any longer forced by law to work for
the benefit of others. If he did so, he.did it deliberately
and he received a compensation representing the value of his

work. Thus, many thought, exploitation could no longer prevail.
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It was against this ideology that Marx tried to demonstrate
the persistence of exploitation in capitalism. The analytical
instrument which he used was his theory of value. It can ex-
plain how exploitation is possible in a society in which every
agent operates on the basis of the freedom of contracts.
The value of a commodity is equal or proportional to the
amount of labour socially necessary to produce (or reproduce)
the commodity. In a capitalist system labour power is also
a commodity and its value corresponds to the amount of labour
time necessary to reproduce the labour power. But the commo-
dity labour power, in a system which is sufficiently pro-
ductive, commands more labour time than is necessary to produce
the means of subsistence for its own reproduction. Thus the
labour time available to the user of the commodity labour power
is divided into necessary labour (time) (i.e. necessary to repro-
duce the labour power) and surplus labour (time) available
for the production of goods other than the means of subsistence
of the worker. Competition forces every seller to sell his
commodity at its exchange value and thus the worker, who is
without means of production, must sell his labour power at its
value, which corresponds to the necessary labour, whereas it
produces more value than is its own. This surplus value is ap-
propriated by the agent who buys the labour power and then is
entitled to use it by the terms of the labour contract. He is
able to use it effectively if he owns the means of production
which the labour power needs to produce value, i.e. if he is
a capitalist. Thus, even though there is freedom of contract,
there is a class of people who are able to receive goods and
services without an effort of their own labour and there is
a class of people who receive less than the product of their
own labour, just as was the case in the precapitalist epoch.
While the form has changed, the substance is still there:
capitalism is characterized by the existence of an exploiting

and an exploited class.

The change of the form of exploitation, which was mistaken by
the bourgeois class as its abolition, was effected by a social,

economic and political revolution whereby the ruling class



as well as the means of exploitation changed. Exploitation

by the aristocratic class was accomplished by formal privi-
leges of this class and by lifelong obligations of the ex-
ploited towards the exploiters. Capitalist exploitation is
effected by means of the private property of means of production
in the hands of the capitalist class. It is interesting to

see that large segments of the adherents to Marxist doctrine
fell into the same mistake, which Marx uncovered in his time,
namely to confuse the prevailing form of exploitation with

its substance. It is their belief that exploitation is abo-
lished if private property of the means of production is
abolished and the dictatorship of the proletariat is estab-
lished. On the other hand, Marx' own writing, in as much as it
is relevant for a precise analysis of exploitation was almost
exclusively concerned with capitalism, so that an identifi-
cation of exploitation with the existence of a bourgeois

class was natural for a loyal Marxist. Thus e.g. Bettelheim, who
is convinced that exploitation still prevails in East European
countries, defines the ruling class in these countries as the
new bourgeoisie which uses mechanisms of exploitation similar
to those prevailing under capitalist conditions [ 17,

In other words: The Marxian treatment of exploitation

stresses a specific form of exploitation so much that this

is likely to cause confusion between the substance of ex-
ploitation and this specific form it takes in a capitalist

system.

The substance of exploitation is that there exist groups

of people or classes which are able to obtain more goods on
a permanent basis than can be produced with the  amount of
labour provided by the group. It is our purpose to make this
definition of exploitation precise by using analytical me-
thods of modern capital theory. put before doing so we must
emphasize that exploitation as a phenomenon is consistent
with a situation in which every group (or individual) gains
from the fact that it can transact business with other
groups (ér individuals). The existence of gains from trade
does not exclude the existence of exploitation. To say other-

wise would imply that the whole point of Marx' theory would be



lost, it would be a regression into pre-Marxian bourgeois
ideology. For, in a system of freedom of contract mutual

gaing from trade are a precondition for transactions between
members of different classes on which a system of exploita-
tion is built: Thus, the worker who sells his labour power

to the capitalist gairs from this transaction, since he would
otherwise starve. Still there exists a class which is able to
obtain more commodities than correspond to the labour expendi-

ture of this class.

IT

Let us then as a simple example consider an input-output system
without substitution and without fixed capital.

It aOj is hhe amount of labour necessary to produce one unit

of good j and if aij is the ?mount of good i necessary to pro-
duce one unit of good i, if w is the wage rate, r is the inter-
est rate and p is the price of good i, then the unit costs of

good j are given by the expression
n e
(1+r)(i§1aij Pi + aojw)
Here we assume that the inputs have to be available one unit
period before the output becomes available. For given w and T

we can look for the prices of the n commodities which coWVer

costs of production.We then have the equations
Py= (1+r) (éi aijPi + a, w) ; § = 1z swwe B
or in matrix notation ( A being the input-output matrix,

ag the labour input vector and p the price vector)

p = (1+r) (p A + aoa)

from which follows

p (I - (1+x) A) = (1+r)w ag
or, if (I - (l1+r) A) is nonsingular
p = (1+r) W a, (I - (1+r) A) i

Under suitable conditions, and given that r is sufficiently
low, the solution will be Ronnegative.



Let us now define a real wage, w, by means of a standard
commodity basket containing the quantity S; of good i
and represented by the vector s = (sl'nSZ' oo sn).

The price of the standard basket is izipisi = ps.

Now, the real wage (with respect to basket s) is defined
to be _

lL

ps

W =

i.e. the number of baskets one can buy with the wage
rate w. Computation of w yieds

W : 1
W= —

(1+r) w ag (I - (L+r) M7ls (14r) ag (I-(1+r) a)1s

It is easy to show that the elements of the matrix (I---(1+r)A)_l

are nonnegative and grow with increasing r and then we' see

that w is a declining function of r, the rate of interest.

Consider now a system with a production technique described
by our input output system. We assume that this system
grows exponentially at a certain rate g. Consumption

from the system, c is assumed to be proportional to the
standard basket s, so that we have.

c=As
where A is some scalar.
Let x be the production vector of the system, let y be

the commodity input vector, let L be the labour input.

We then have

y (£-1)
L (t-1)

A x(t)
a, X (t)

]

or considering the exponential growth of the system



It
1l

y (t)
L(t)

(1+9) y (t-1) (1+g) A x (t)

I
[

(1+g9) L (t-1) (1+9) a, x (t)

consumption ¢ is given by x - y, or
c (t) = x(t) - (1+4g) A x (t) = (I - (1+g) A) x (t)
For a given consumption vector this is an equation system

for x and we get
1

x (t) = (I - (1+g) A) ~ c (t)
we then have
L (t) = (149) a_ (I - (1+g) A) ~} & (t)

o

Now let c be real consumption per hour of work in terms of
the standard basket s. Thus

A
c = —
L(t)
we then can write

c (t) = L(t) ¢ s

and so we obtain the equation for c by dividing
1

L(t) = (1+g) aj (I - (1+g) A) ~ L(t) cs
on both sides by L(t). We have
1
c = =
(1+g) aj (I - (l+g) A) s

We observe that the function c(g) has the same mathematical
form as the function w(r). Thus the consumption-growth pay--
off curve is the dual interpretation of the wage interest

curve.

This dual relationship can, of course, be generalized to
other models. As long as a given teéhnique of production
has a wage interest curve which does not depend on the rate
of growth of the system, national accounting relations

yvield from . .
net national product = consumption + investment

=wages + profit that

cC+ gV =y+1rV
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where v is the value of capital per man hour per unit period
and hence for r = g we have c(g) = w(g) what had to be proved.

IIT

Let us now consider a modal in which
different population groups exist. They all grow at the

same rate g and then they expand their consumption and their
supply of labour also at this rate g. Let the consumption

of group k (k =1, 2, ... m) Ek (t) be proportional to some
standard commodity basket sk = (s? ; sg i B e sﬁ), i.e.

=l k k
ct o (£) = AT (t) s
We then can express consumption per unit of labour of this group

in terms of the standard basket sk. We write

k
B (Sk) _ NA(t)
Ly ()

Now we define the consumption growth curve of the technique in
use in our economy by means of the standard basket sk and we
get a curve c (sk, g) which obtains a certain wvalue d*(sk) at
the rate of growth prevailing in the economy.

We can now ask the question: is ck (sk) larger or smaller
than dﬁkck) 2 ck(sk) larger than c*’(sk) implies that the
group under consideration does not provide enough labour

to produce the consumption goods it consumes. It thus can
obta;n its consumption goods only by exploiting other groups.
If o™

more labour than is necessary for the production of its own

(sk) is smaller than c* (sk) then the group provides

consumption goods. It can be considered to be an exploited
groun.

Here we introduce an additional assumption: absence of in-
trinsic joint production and constant returns to scale.

By this we mean the following: let cl(t), c2(t), cB(t) be
consumption vectors with cl(t) =.(1+g)t61, c2 (t) = (1+g)t 62 "
2 2 (t) « Let L?A(t) be the amount of labour

c” (t) = cl(t) + c
necessary in an exponentially growing production system pro-

ducing the consumption vector ct (t) = (1+q) 61. Then we
assume ﬂ? (t) = LT (t) + ﬂ? (t). While this assumption is

almost never fulfilled for nonexponential, nonstationary paths,



there are many models in which it is fulfilled for exponential
and stationary paths. We call such paths completely synchronized
paths.

A good definition of exploitation should imply that whenever

there exists an exploiting group there should also exist an ex-
ploited one. Is this the case with the definition we just suggest-
ed? That this is so can be seen in the following way.

Let L: be the amount of labour necessary to provide the con-
sumption of group k, let Lk be the amount of labour supplied

by group k. All these variables grow of course exponentially at
the rate g through time. We then by definition have the relations

k
L, (t) = A__(t)
k k, k
c (s)
® (t) = 2K (t)
k F(s5)
or Ly (t) c (Sk)

Ly (£) ¢ (8"

But in the system as a whole the amount of labour required to
produce the consumption goods which the system supplies is
equal to the amount of labour the system actually supplies

and thus we have: by the additivity of required labour quantities

Si (0 = S0 ()
=1

k=1
Whenever tggre is a group with Lk<:ﬂ§there must be another group

with Lk> L,
Indeed, we 5an use the relation between Lk and Lk to define a

degree of exploitation Ry - Let

Then a group is exploited, if Rk is positive. It is an exploit-
ing group, if Rk is negative. If for example there is a working
class (class 1) and a capitalist class (class 2) ,which does not
supply any labour, then L1 = L and L2 = 0. The degree of exploi-
tation of the amount of labour necessary to produce the con-
sumption goods of the workers (what Marx calls necessary labour)
to the amount of labour going into the production of the capi-

talists' consumption goods (Marx calls it surplus labour) .

If we distinguish between more than two groups we may aggregate

them into two classes, class I, the exploited class, and class II
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the exploiting class. Thus let I and II be two mutually
exclusive and exhaustive subsets of the integers from
1 to m (the number of groups) éuch that

k e T if and only if Rk> 0

k € II if and only if Rkﬁzo

We may then define the aggregated degree of exploitation, R,
to be
2 Iy
X
Z Ly

ke I

R would be the degree of exploitation which would come closest
to Marx' degree of exploitation. We shall discuss the relation

between our definition and Marx' definition below.

Iv

We should look at a system with a market economy to see
what our definition of exploitation implies. We assume that
there exist a uniform wage rate and a uniform profit rate
in the economy. Moreover for the moment we assume that

the different groups in the economy all consume a multiple
of the same standard commodity basket,s. The real wage rate
is defined in terms of this commodity basket and so is

real consumption per unit of labour expended, ¢ (for the
whole economy) and ck (for the groups). Let vk be the
amount of wealth the group k holds per unit of labour ex-
pended (also in terms of the standard basket s). Since
wealth in every group grows at the uniform rate g, savings

per unit of labour in the group are equal to g v k.

We thus obtain the equations

w + xrv

Il

c + gv

and

c + gv W+ rv

Now, a group belongs to the exploiting class, if_ck > c .

We obtain

oF =g = @-g [oew)
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Given that r > g, a group belongs to the exploiting class

if and only if its wealth per unit of labour is greater

than the average of the economy. Thus in such a case it is
natural to identify the capitalist class with the class of
exploiters. They own at least part of the means of production
employed together with the labour of those groups whose
wealth is below average. If the rate of interest is equal

to the rate of growth of the system then ck = ¢ for every
group. NoO group receives more consumption goods than can

be produced by means of its own labour. If the rate of inter-
est is lower than the rate of growth ( an unlikely case) then
ck - Cc >0 implies vk £ v. The exploiting groups are now
those whose wealth is below average, since their saving

out of wages is low compared to the rest of the economy.

As long as the consumption baskets of the different groups
are proportional to each other our national accounting
‘equations allow us to compute the degree of exploitation.
For then we know of course that the ratio of the value of
consumption to required labour is the same in every group
and thus required labour can easily be computed from the
value of consumption of any single group . Global

national accounting data are no longer sufficient if the
consumption vectors of different groups'are not proportional.
Then the value of consumption in current prices need

not be an accurate indicator of the amount of labour re-
quired to produce the consumption goods. We encounter the
same difficulties as are present in Marxist theory and which
there are known as the transformation problem. But in prin-
ciple the computation of the labour requirements of any
exponentially increasing flow of consumption goods is no
problem. If one takes the standard commodity basket sk of
group k, so that consumption of that group is proportional
to sk then we can express real consumption and the real

wage rate in terms of this basket sk and in principle it is
possible to compute the wage-interest curve of the technique

of production in use, which at the same time is the con-



_11_

sumption-growth curve. Let us then consider the subsystem

of the production system which produces the consumption goods
for group k and all intermediate products necessary for their
production. The capital intensity Vi in this subsystem is
given by the equation

o (sk) + vy (sk) = W (r,sk) + vy (sk)
where w (r,sk) is the real wage rate at the prevailing inter-
est rate r in terms of the standard commodity basket sk. This
together with the equation

k

c (sk) + gvk

k
(s7) = w (r,sk) # grvk(sk)
implies

ck (sk) = s ‘(sk) = (r-gq) (vk(sk) - Vi (sk)

If r» g then group k exploits the other groups if vk(sk), the
wealth of group k per unit of labour supplied, is larger than
Vi (sk) the amount of capital necessary per unit of labour
in the subsystem producing the consumption goods of group k.
Thus the results have the same heuristic interpretation as

in the case discussed above. We still can identify the ex-
ploiting class as being the capitalist class as long as the

rate of interest is greater than the rate of growth.

v

Our next step will be a generalization of the concept of ex-
ploitation. We will keep the assumption that the economy is
evolving at a constant exponential rate of growth g and has
a constant technique of production. But we will now consider
any group of people (possibly even a single individual) and we
will define the degree of exploitation for this group. For
our purpose it is sufficient to characterize the group under
consideration by the flow of consumption goods which it con-
sumes and the flow of labour it supplies. Let the first be a

k k ()

vector function of time ck (t) = ¢y (t), qf (), ... c,

and the latter a real valued function of time, Lk (t).
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How can we decide whether the group k is exploited or ex-
ploiting? In all likelihood the technique of production will
not allow to produce ck (t) out of the labour flow Lk (t).

Can we therefore call the group k exploiters? As we said above
it is only useful to call a group an exploiting group if the
rest group of the society somehow can be called an exploited
group. But it is very likely that the group k consisting of
all people not in group k is also not able to produce the
consumption goods it consumes by means of the labour it sup-
plies. To see this, take for example the input-output technique
of production discussed in II. For the vector function ck (t)
we can compute the flow of labour necessary to produce it..

It is not difficult to see that If (t) obeys the formula

L?’ (t) = a, <£§;AT ck (t+1+ 1) )

In general we have neither Doy (t) 2 Lﬁ* (t) for all t nor
>

Lk (t) & Lk (t). Thus in general neither group k nor its

complement in the economy are selfsufficient. Both need

parts of the labour provided by the other group.

As we have seen, this is different, if the consumption and

the labour supply of group k grow exponentially or remain
constant through time. This is so, because under a constant
technique of production the labour requirements of an ex-
ponentially increasing consumption vector grow exponentially

at the same rate. This provides the clue for the way in

which to define exploitation with respect to group k. I assume
that the group has finite eXtension,over time, i.e.

Ly (&) = o and k (t) = o unless t lies in some finite interval.
How imagine group k to be part of a larger hypothetical group k'

with the following properties

[] ."% __'
) = § (1) " K (e
Te=—So
4O =7
Lo (8) = ¥ (47 B (847)

= -%

were g is some growth rate.
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In other words group k'(g) consists of overlapping cohorts
where each cohort exhibits the same consumption-labour supply
pattern-only shifted on the time axis and such that each
consecutive cohort is larger by the factor 1l4g than the pre-
ceding one. In this way we construct a hypeothetical group k'
whose consumption vector and whose labour supply grow exponen=
tially through time at the rate g. Indeed

[ ] +C3@ -
ck (t+1) = §f(1+g) ¢ ck (t+1+71) =
T =00
+ B i f
T (1+g) " (1+g) & (t47') = (1+g) & (¢)
f"—"—Oo

and similarly fo Ly (t+1l). We call the group k' the g-expo-
nential extension of k. Now we can compute Lﬁ, (t) which
will grow at the same rate g and thus the degree of exploi-
tation |

Lk' (t)
R, —— -1
SR o €3

is independent of t. Now we define the rate of exploitation

as a function of g as Rk (g) = Rk' (g).

In other words we consider group k to be exploited if and only
if the hypothetical group k', consisting only of overlap-

ping groups all of the same kind as k and growing at the

rate g, is exploited in the sense defined earlier.

We so far have defined the rate of exploitation Rk as a
function of the rate of growth g of the system into which
we hypothetically have embedded group k.

There remains some ambiguity , since in general Rk (g) does
indeed depend on g. But now the actual economy, of which
group k is a part grows at some definite rate, say g. Is
there anything special to be said about Rk (g) ? Yes, and
indeed what we can say about Rk (g) seems to me to be suf-
ficiently important to propose that we select Rk (g) as the
rate of exploitation of group k.
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We have above required that, whenever there is a group of
exploiters in an economy the complement of this group should
be considered to be an exploited group and vice versa.

We now introduce the following definition:

Complement group of finite extension of group k is a group k
such that '

Ky =c (v) - K ()

Ly t) = L (t) - Lk (t)

for t in a finite interval containing all points with
ck (t) # 0, or Lk (t) # O, where c(t) is the total consumption
vector and L(t) is total labour supply of the economy; and
such that
F (e)
Ly (t)

for t outside of this interval.

We now show the following result:

1) Given a group k of finite extension in an economy growing
at the rate 5. Then for any complement group of finite ex-
tention, E, we have the relation

R= (g) < 0 if and only if Ry (g)> 0

~1

R- (g)> O if and only if Ry (g)L ©

~1

2) For any g #% 5 we can construct a group of finite extention,k,
such that there exists a complement group of finite extension,E,

in the economy growing at the rage 5 with Rk (g) RE (g)> 0

We restrict ourselves to complement groups of finite extension,
since exploitation was only defined for groups of finite ex-

tension. Our results mean that only by the choice of R (5) can

k
we be sure that every exploited group has a complement group
which exploits and every exploiting group has a complement

group which is exploited.
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We first prove 1). We look at the group of finite extension
which is the union of group k and its complement of finite

extension under consideration.Its consumption is
< L
C (t) for tEtst,

O for other t

The labour supply is

L (t) for t £ t £t

o~ 1
0] for other t
when tO and tl are chosen in such a was as to ensure that
Ck (t) = 0 and LE () = O for t not lying between t and tl

Now construct the g ‘exponential extens1on of this union of groupn
and group k . Its consumption vector L(t) and its labour

supply L can be character;zed in two different ways. First we
have

-~ — - T
¢ (t) = ¥ (1+9) C (t+ v)=

T=—00
# S0 _ T _ o -
= 2... (1+g) Ck (t+%) + Z (1+q) a* (t+1)
T=—00 T=-0n Co.
k! k!

= C" (t) + C (t)

. v rr §
where Ck (t)and Ck (t) are the consumption vectors of the ex-
ponential extensions of kl and k respectively. Similarly we

have

T o(t) = L, (€) + I, (£)

On the other hand, we obtain
“+co

T+ T ¢ (e 1)

e (£) T-——'BQ _
FaN I ¢
i (t) Z(l+g) L (t+7)
1=-00
t,-t_ _ ~
élﬂg) T+ "
_ C (t);l'-:t;{.:t =C (L.)
tl—t - L (t)
- =% (1+q)
L (t) 7 (1+9)
T=t -t
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4

Thus consumption and labour supply of the ﬁhexponential
extension of the union of group k and k are proportional

to consumption and labour supply in the actual economy under
consideration_ Since for that economy as a whole the labour
required to produce the consumption goods is of course

equal to the labour supplied, we infer that the same is

true for the consumption goods of the g-exponential extension
of the union of group k and group k. Thus ﬁ* (t) = i (t)

and hence the union of k and k neither exploits nor is ex-
ploited. On the other hand because of the additivity

of required labour we have from

& ) =) +
that
L¥ (¢) = L, ¥ (£) + Ly (e)
Now, if _ Ly (t)
R (3) = E2——" - 1>0
Lpv (€)
then _ L=, (t) _ -
Rp (3) = &—n Tt
Lgv (t)
T o) - L, () T -1, (v
- -1= - ' — -1<40
*(e) - ¥, (0 L (£) - Ly, (8)

and,if R_ (g) £ O we similarly arrive at Rf (g) > O.

k

This proves proposition 1).

Proof of proposition 2). Consider the group k characterized

by

k - i

C (t) = C (t) toé:t .t1
Ck (t) =0 for other t
Ly (t) = L (t) tO « t l:tl

Ik (t) =0 for other t‘
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That .is,group k provides all the labour and consumes all
consumption goods in the economy (which grows at rate §)
within a certain interval. Now we compute Rk (g) . The
g-exponential extension has the following consumption and

labour supply

+ Qe

v -t
ck (t) = 3 (1+g9) ° ax (t +7 ) =
T=-00
t,=t
1 "
2 ¥ (1+9) C (t+7) =
T=to-t
£t
- 1+g) " (1+9) "
C (t) Z:( g) g)
T=t -t
o
Similarly
t,-t
L (8) = L (8) S+ " (1+3)"
T=to-t
and then
< (v c(t)

Ly (£) L(t)

Now we ask about ﬂ;,

be equal Ly' (t) if g # g. Indeed, we have above already
k

(t). There is no reason why it should

introduced the concept of the growth-consumption payoff.
The higher the rate of growth of the system the lower is
consumption per unit of labour employed. To express the
same thing differently: the higher the rate of growth of
the system the higher is the required labour input ﬁ‘.(t)

for a given Ck (t) .
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Thus L:} (t) is rising with g. Hence g (g implies

L*, (t) £ Lyt (t), since the right hand Side is equal to

Lyv (t) for g = g . We then get

= Ly, (%) "
B A0 = o Rlel - 1%0 “for gi 8
Lo ()

R, (g) (O for g)g

If we apply a growth rate g<.§ then the group consisting
of the total population in the economy between t_ and ¢
exploited. Now just split this total population gnto twé
equal halves. One of these parts, simply having half the
consumption vector and half the labour supply is then also

exploited. But the same is true of the other half which is

is

its complement of finite extension. This proves proposition 2)

VI

These two propositions are, I believe, sufficieht reason

to take Rk (g) as the appropriate definition of exploitation.
But it should be made clear that it is not compatible with
Marx' definition of exploitation for a capitalist system.

It can be shown that the Marxian definition coincides with
Rk (o) for a system without technical progress.This I will

show now for the input output system glready discussed.

The definition of Marx requires that one computes the spe-

cific labour contents of the different commodities.

The specific labour contents ¥ = (El, i “n) can be comput-
ed from the system of equations
“‘
"3 T %03 +iz=1aij g # 3= Yy escm

or in matrix notation

T =

. aO + 1 A
which vields the solution

T = a, (I - A)—

1
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The specific labour contents or values are proportional to
the prices which would prevail at a zero rate of interest.
Consider now a two class society in an exponentially grow-
ing economy where one class - the workers - supplies all
the labour but does not accumulate wealth, whereas the
other class - the capitalists - accumulates and perhaps
also consumes. Now let Ll (t) = L (t) be the supply of la-
bour by workers and let Cl (t) be the consumption vector
of workers. The value of consumption by workers is equal

to the value of their labour power and thus the latter is

equal to uCl (t). The Marxian degree of exploitation RM is
R
given by R‘1 = E—%EL 1.
tC(t)

Consider now the workers living in period t to be a group

for which we want to compute the function Rl (g) according

to our definition. For it consumption is zero except at t,
when it is Cl (t). Consumption of the g-exponential extension
of this group Cljit) is given by

1! 1

- - T
C™ (t) = 2 (1+9) T g 1

(t+r) = (1+q) " ! (§)

= T -
Similarly Li' (t) = (l+g)t L (t)

]
The labour necessary to produce C1 (t) is then (using the

formulas of section II)

I, (6) = a (I - (1+g) &) ' et (e

(o]
Putting g = O we get

LT- (t) = a, (I - A)"l cl' (t) = “cl' (t) and
then -

t=t i
Rl (o) (1+9) - L (t) -1 = L (%) -1 ="
(1+) 5% gl (1) et

: . s 1
This discrepancy between the Marxian definition Rr = Rl (o)

and the definition RY (g) should not disturb us. I believe that
in the time of Marx the understanding of synchronized growth
processes was not yet sufficiently developed to consider a
defintion of exploitation appropriate for growing systems.
There is, of course, the difficulty that our definition

of exploitation yields smaller measures of exploitation

of workers in a capitalist system with a growing popula-

tion; indeed, exploitation of workers cedes to exist
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at a point when the rate of interest is still positive.
Marxists may interpret this as a part of a procapitalist
apology. On the other hand, it should be clearly under-
stood that our definition of exploitation tries to extra-
polate this concept to noncapitalist systems so that it must
be such as to yield reasonable results in these different

contexts.

For example consider a socialist economy in which the
function of accumulation is performed by the government

and not by a capitalist class. Workers receive wages for
which they buy consumption goods. Compare this economy with
a capitalist economy where capitalists do not consume and
also workers do not save. Provided that the techniques of
production are the same the level of consumption in both
economies are equal and, since consumption is equal to wages,
wages are also equal. Surely, nobody would say that the work-
ing class is exploited in the socialist regime. On the other
hand, using the Marxian definition of exploitation, the working
class in the capitalist system is exploited. Since the supp-
ly of labour and the level of consumption are the same in
both systems and since the technique of production is the
same the degree of exploitation according to our definition
must be the same and indeed in this example it is zero.

If we want to give both economic systems a fair treatment,

I believe the degree of exploitation has to be the same

in the two model economies. Extending the Marxian definition
from capitalism to gocialism would imply that the degree

of exploitation is positive in the socialist system as well.
Extending the Marxian nonexploitation thesis from socialism
would imply that also in the capitalist system there is

no exploitation.

But even, if such generalization beyond the capitalist
systems were not our aim, we should point out some ambi-
guity in the Marxian theory of value. As Marx states, the
value of the commodity labour power corresponds to the
amount of labour necessary to reproduce this labour power.
By this is meant the labour time necessary to produce

the consumption goods consumed by the workers. But this

necessary labour time is only defined after the rate of
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growth of the labour force is specified. Marx and the
Marxists implicitly put the rate of growth of the labour
force equal to zero when they compute the value of the
labour power. But this is only consistent with the model
of simple reproduction, i.e. with a stationary economy.

In a model of extended reproduction the labour time ne-
cessary to reproduce the labour power at an extended scale
is different from what Marx considers it to be. Indeed it
is equal to ﬂ? (t) according to our definition, where the
index 1 represents the exponentially growing labour force
of the Marxian model of extended reproduction. Thus a correct
calculation of the "necessary labour time" leads exactly

to our definition of exploitation.

VLI

The methods to arrive at a precise measure of exploitation
which we have used are different from those used by Marx.
We have looked at completely synchronised, i.e. stationary
or exponentially growing production systems and have com-
pared the amount of labour necessary to "fuel" such systems
with the amount of labour supplied by the group harvesting
the net output of the synchronised system. Marx' definition
does not seem to require that we look at the system as a
whole as long as we know the properties of the techniques
of production which are used to produce the different
commodities. We then seem to be able to computeAthe Marxian
values of the commodities and from there the degree of
exploitation. Hence it seems that Marx does not need the
assumption of an exponentially growing system in order

to give a precise definition of exploitation, whereas our

definition does need this assumption.

This impression is largely fallacious, even apart from the
point that"necessary labour" is an ambiguous concept un-
less the rate of growths is specified. In the simple input-
output-model discussed above Marxian values can be comput-
ed in the Marxian way without regard to the behaviour of
the system as a whole. But if such a system deviates from
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steady state development, the Marxian "socially necessary
labour time" to produce a certain commodity becomes econo-
mically rather meaningless. For then those labour particles
which had to be available when there was abundance of la-
bour are added with equal weight together with labour par-
ticles which had to be provided at times of labour scarcity
This expression gives little information about the social
opportunity costs of the production of this commodity in
terms of other commodities. Thus it is not a good basis to

. ; 1
measure exploitation.

In addition, this model is of course very special and is
useful as an example only, if its results would carry over
to more general models. This is not the case here. For example
there is the possibility of substitution. Whereas under
steady state conditions we can ignore the existence of al-
ternative techniques of production and concentrate on the
technique which has been chosen, this is no longer possible
outside of steady state paths. For these switches of tech~-
niques will probably take place, or at least the mix with
which different techniques will be used is not constant
through time. But the historical specific labour content

of a commodity depends on the techniques in use and thus

it changes from period to period. Moreover, at any given
time it depends on the techniques in use in the past, and
the historical  labour cost will not in general coincide
with what Marx has called on average socially necessary
labour time. This discrepancy is an important point in
Marxist doctrine. But what is then the socially necessary

- labour time in a system with substitution as long as it is
not in a steady state equilibrium? Marxist theory has so
far not given a clear definition. Clearly it would be un-
satisfactory simply to take the mix of techniques which is
employed at time t as the basis to compute the socially ne-
cessary labour time by way of the equation

% _ - _1
n =a (I A)

where a, and A are determined by the actual mix of techniques.

For a discussion of opportunity costs under steady state con-

d%tlons see C.C. von Weizsdcker, P.A. Samuelsonﬁi]The results
given there point towards a modification of the Marxian Theory
of value similar to the modification of the concept of ex-
ploitation presented here.
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For this actual mix of techniques is the result of a dynamic
process in which the actual prices (which may be far from

any kind of "natural prices", to use the classical expres-
sion) dictate the choice of techniques whereas they them-
selves are largely determined by the supplies of inputs
available at the beginning of the period, which are acci-
dental from the point of view of the decisions to be taken

in this period and future periods. The actual mix of tech-
niques probably only exists because everybody knows that it
will not last over a longer period of time. It would be
nonsensical to compute the labour costs to reproduce inputs by
means of the ephemeric mix of techniques prevailing today,
since they depend on the expected demand for inputs tomorrow
when a different mix of techniques will use these inputs.
Similar arguments as Marxian doctrine uses against the iden-
tification of historical labour costs and socially neces-
sary labour time,can be used against identifiéation of labour
costs computed from techniques of production in actual use
with socially necessary labour time.

As already stated, a precise definition of socially necessary
labour time in Marxian doctrine does not exist. But from

the insistence on a difference between this concept and the
(disequilibrium) historical labour costs we may derive the
hypothesis that the Marxian concept of socially necessary
labour time is an equilibrium concept. On average socially
necessary labour time is the labour time necessary to pro-
duce the commodity under equilibrium (i.e. steady state)
conditions, given the techniques of production which are
available to the economy under consideration.

If this is so, then the Marxian definition of exploitation

is not more general than ours. It can only be defined by
reference to a steady state model in which the concept
"socially necessary labour time" can be made precise. We

are then able to define a concept of socially necessary
labour time which corresponds to our definition of exploi-
tation. As was shown above, the Marxian definition of exploi-
tation by means of labour values is identical to our de-
finition Rl(o). In a similar way it can be shown that there
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exists a definition of labour values which corresponds to the
definition R® (3).

These labour values are obtained by giving the labour inputs
and consumption good outputs the weights (1+§)"t where t is
the time they accrue. To show this we would just have to re-
peat the proof for the equivalence of Marxian exploitation
with Rl (0) by changing the weights of the labour inputs ac-
cordingly. The values which result from this computation also
coincide with the steady state opportunity costs of the com-
modities as was shown in[ 5 Jand [s 1.

Hence in our case, just as in the case of Marx, the concept
of values can be made precise by reference to some steady
state economy. Exploitation can be defined in both cases for
non-steady-state economies by using the values defined in

a steady state context.

The choice of the reference steady state economy and hence of
the weighting system for computing values is ambiguous out-

side of gteady state. ,

There is no particular reason for givihg a system with weightg de-
rived from a‘stationary edonomy'the preference before other stea-
dy state economies. A precise definition of exploitation may
therefore not be possible. But it may still be possible to

give certain upper and lower bounds for the degree of exploi-
tation by considering upper and lower bounds of the trend

growth rate of the labour force. Since the labour force ex-
hibits a rather steady growth (which in developed economies

no longer deviates very much from a rate of growth egual to

zero) this approximation may be gquite precise.

VIII

I do not think that it is a mistake if a certain definition

can only be made precise under certain assumptions and if we
have to work with pragmatic approximations in the context of
empirical research. If we would insist that the concepts which
we use in empirical research are defined unambiguously for the
the economies to which we apply them, nothing of interest could

be said about these economies. (To avoid confusion:I.do not
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mean the practical difficulties of measuring well defined
concepts.) All interesting concepts can be made precise

only if certain assumptions are fulfilled. I want to men-

tion two examples from every day national accounting work:

the concepts of national wealth and of consumption. Under
certain conditions of deterministic equilibrium the concept

of national wealth is precise: it is for example equal to the
historical cost of past net investment and at the same time

it is equal to the present value of future rents and quasirents
of the capital goods in the economy. But in reality the future
is uncertain and we are not in general exactly in an economic
equilibrian situation. This implies that historical cost of
net investment (if it could be defined unambiguously) is

not equal to the owners' expectations about future rents and
quasirents. So what is then national wealth? The concept has
no longer an unambiguous meaning. Or take consumption. Of the
expenditures of households there are some whose function it is
to enable the household to earn a higher revenue. They should
be separated out of consumption and hence of net income.

But there is in general no unambiguous way of doing it.2

Only under very special circumstances can we solve this problem
But this intrinsic ambiguity is not an argument against the
use of these concepts in empirical work.

Of course, the concepts can be split up into many different
concepts. There may be the variable "national wealth 1",
"national wealth 2", etc. But modern methodology and philo-
sophy of science will make us aware that we can never expect
to get concepts which are completely unambiguous under all
circumstances. For this would presuppose a model of reality
which is no longef distinguishable from reality itself, an
idea which belongs into the realm of theology rather than the

social sciences.

Ambiguity of concepts is thus not necessarily an argument

against their introduction, as long as they can be made

21n practice this involves many income tax problems which
in the last resort cannot be solved analytically, but have
to be decided politically by the law-makers.
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unambiguous in the context of models and theories which have
some relevance for reality. These models, which provide un-
ambiguous definitions of a concept or of a set of concepts,
usually are equilibrium models (as is seen in the definition
of exploitation or of national wealth). It is a fundamental
methodological error to believe that equilibrium models can be
dispensed with in economics. They are conceptually necessary
as a step towards the definition of useful concepts. Of course,
at any given stage of development of the science of economics,
the existing equilibriuwm models may no longer be satisfactory.
This then points to the necessity to define new concepts by
developing new equilibrium models. For a given conceptual frame-
work it is also possible and often necessary to investigate
processes which describe disequilibria from the point of view
of the models within which the basic concepts have been de-
fined. This will usually end in the definition of new concepts
for which new equilibrium models are necessary. The concept of
equilibrium is only meaningful with respect to a certain mo-
del. It makes no sense to say:"€his economy is in equilibrium"
or "it is not in equilibrium." Meaningful are only statements
like: "in this economy equilibrium exists with respect to

the variables which are defined in the context of this or that
model." It may be valid to criticize the specific equilibrium
models and concepts which orthodox theory prefers, but I be-
_lieve it is futile to attack equilibrium economics as such.
If the present orthodoxy should be replaced by some other
orthodoxy, this again will have to work with equilibrium models
if it wants to cast theoretical light on phenomena of more
than ephemer®l importance, unless, of course eccnomic the-
ory is abandoned altogether in favour of the fascinating
number games of computer simulation models. While computers
nowadays are capable to compute almost as many disequilibrium
paths as you want, the human brain seems only to be capable

to understand simple, i.e. equilibrium solutions; but fortu-
nately it also has the capacity to form new concepts which
help it to interpret disequilibria in an old model as equi-
libria in the context of a revised model.

To avoid one misunderstanding we should stress that using the

instrument of equilibrium‘models does not imply an implicit
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decision in favour of stability of the real economic system
under consideration. Marx in his time was a master in the
use of equilibrium models (cf. e.g. his analysis of the
equalisation of profit rates across industries) and yet no-
body claims that he was particularly optimisﬁic about the
stability of the capitalist system ( [2‘], vol.III),

IX

In this section we want to generalize the concept of ex-
ploitation to economies with technical change. The theory

of economic growth has predominantly concentrated on process
innovations, since problems of measuring economic growth be-
come easier, if final outputs of a later period only contain
commodities which were already produced in earlier periods.
On the other hand, in reality most advances in technology

are in fact connected with the creation of new products, in
the sense of the word as it is usually applied. It would
therefore be better to obtain a generalization of exploi-
tation which also is useful in the context of product inno-
vations. In order to cover both cases, product innovations

as well as proec@sg innovations, we make use of the fact that
it is not difficult to treat process innovations as a special
case of product innovations. We consider an economy in which
only product innovations take place. Thus, whenever a tech-
nological change has taken place, a new commodity comes into
the picture which is the output of the new process of pro-
duction. Such a model does not preclude the analysis of tech-
nological changes which usually are classified as process in-
novations. §f in the process of production of a certain com-
modity an improvement takes place, we simply interpret the
output as being a new commodity which happens to have the
same physical characteristics as the old commodity. Thus pro-
cess innovations are the special case of product innovation
in which the new product is a perfect substitute of some

old product in everw¥ use.

If we now look at some group of people, k, we observe that

at the time t they consume a vectér Ck (t) which is an element
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of some infinitly (but countably ) dimensional linear

vector space. If the group has finite extension (and only

for those have we defined exploitation) the consumption

of the group can even be described by vectors in a finite
dimensional Euclidean vector space, since for every t1 the
number of existing commodities can be considered to be finite,
hence also for a t1 being an upper bound of the extension

of group k. If a certain good i is the result of a product
innovation which took place in period ti - 1 then the good

K (t) = o for t<£ ti.

Then technical progress in this model can be described by

did not exist in periods t< t*. Thus Cy

a specification of the period t* in which the good i becomes
available to the economy.

As we have seen above,an unambiguous definition of exploi-
tation requires that we consider a steady state economy.

By its very definition a steady state economy extends through
time from minus infinity to plus infinity. On the other
hand, we only get a fair picture, if we compare the con-
sumption and the labour supply of group k with the production
possibilities available at the time the production processes
using the labour of group k and providing the consumption
goods for groun k took place. We therefore have to imagine

an artificial economy growing at the rate § and using only
the relevant techniques of production. This artificial eco-
nomy thus basically is an economy without technical progress.
Our formalisation of technical progress makes it very easy

to construct such an economy. We simply have to drop the con-
straints that good i can only be produced in positive quan-
tities in period ti or later. We thus look at an economy

with a finite number of consumption goods, namely all those
actually consumed by group k, and with all those techniques
of production which correspond to these goods. Since we only
have product innovations and since our "real" economy (of which
group k is a part) is in steady state the technique of pro-
duction for a given good does not change through time and can
therefore be identified unambiguously. Thus for our "artifical"
steady state economy no technical change exists. Formally, it

cannot be distinguished from an economy with a stationary



technique of production. As an example, assume that the ac-
tual economy can be described by a sequence of input-output
ceee (AlRYsag (1), (A(tyl), Ay (B4D) ...
such that A (t+l) , ao(t+1) is generated from A(t), ao(t)

coefficient gets

by adding new columns to A(t) and new elements to a, (t+1) .
This means that only product innovations occur. Then the
"artificial" economy has a stationary technique of production
o (tl) for tl

be an upper bound on the time extension of group k. Now we
: ?

characterized by A (tl), a sufficiently large to

construct the _ﬂexponential extension k of group k and com-
T g, ,

pute Lk§(t), C (Y in the usual way. We then obtain Eﬁ,(t)

by using the input-output matrix A(tl), ao(tl) for the com-

putation of the labour requirements. In this way, we arrive

at a rate of exploitation R, even under conditions of technical

k
progress.

Since, by the nature of the problem, we had to transform the
"actual" steady state economy into an artificial economy with
no technical progress, the implications of our definition for
a capitalist steady state economy are formally the same as
they are in an economy without technical change. But there

is a point of interpretation which should be mentioned. Since
in steady state models with no technical progress the wage rate
remains constant we also have to look at this model as if

the wage rate remained constant. If the actual wage rate
rises by x percent per year the relevant rate of profit r

is also the nominal rate of interest minus X percent. Since,
as was shown, a nonexploitative state exists when ﬁ”equals
g, we infer that the rates of exploitation in this model

are zero whenever the nominal interest rate is equal to 5
plus the rate of growth of nominal wages, x. If now the rate
of growth of real wages, as measured in the conventional way,
is y percent then we have a rate of inflation of x - y per-
cent and thus a situation of no exploitation prevails, if the
real rate of interest is equal to g + y which is equal to

the real rate of growth of the system. Thus the theorem of
nonexploitation of the Golden Rule Path generalizes to a
situation with technical progress. It would be wrong to say



that the real rate of interest has to be equal to § to

eliminate exploitation by capitalists.

T think it is worthwhile to discuss the Marxian concept

of exploitation under conditions of technical progress.

My definition and the Marxian definition are identical for
a model with zero population growth with or without tech-
nical progress. In other words, an application of the
Marxian definition of exploitation to an economy with a
stationary labour force, and with a nominal rate of inter-
est equal to the rate of growth of nominal national income
has no capitalist exploitation.

It is, of course, irrelevant how we choose our numeraire.
The most convenient numeraire is the commodity labour.

By definition the wage rate is equal to unity in terms of
this numeraire. Since the labour force is constant the na-
tional wage bill is also constant through time. In steady
state conditions the distribution of national income is
constant and hence the ratio of national income to the wage
bill is constant. But then national income (always in terms
of the numeraire labour) is constant, i.e. its rate of growth
is zero. By assumption the rate of profit is equal to the
rate of growth of national income, hence it is also zero.
Thus nominal net income of capitalists is zero and national
net income is equal to the wage bill. Moreover, under steady
state conditions the ratio of national wealth to national
income is constant and thus national wealth is itself con-
stant. Nominal net investment is zero, thus consumption is
equal to national income and to the wage bill.

Now, since the wage rate is a constant and since the rate

of profit in this accounting scheme is zero, competitive
prices of commodities reflect their specific labour contents.
If we identify these specific labour contents with what Marx
calls socially necessary labour time then the prices reflect
the Marxian values. Thus net accumulation in value terms

and the mass of surplus value are zero, since net invest-
ment and profits are zero in terms of the prevailing price

system. (It is of course always possible to make the nominal
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rate of profit equal to zero, by choosing an appropriate
price deflator. But this does not mean that we always can
discuss away surplus value. This is only legitimate if at

a nominal zero profit rate the wage rate is constant).

Marxists may perhaps not like this result, since it implies
that the capitalist system with a positive rate of profit

in bourgeois accounting terms may exhibit no exploitation.
The necessity of exploitation for the viability of capitalism
was one of Marx' important points.3 Marxists may try to
avoid this conclusion by denying that even under steady state
conditions as outlined above the "historical" labour content
of commodities can be identified with what Marx calls socially
necessary labour time.4 But, as far as I can see, this does
not help, as long as we stick to the accounting requirement
that, if capitalists abstain from private consumption, the
net addition to the value of capital must be equal to the
mass of surplus value. At a wage rate of unity the wage bill
and the consumption bill in terms of market prices are equal
to the total labour time expended during any period. They

are then equal to the total net value creation during the
same period. If there is exploitation the value of the consump-
tion goods consumed by the workers must be less than total
net value creation and then less than the historical labour
content of the consumption goods. So let A be the difference
between the historical labour content of consumption goods
and the value of the consumption goods. Then A labour time
units are expended per period which do not create value.

But then, of course, total net value creation in the economy
is also reduced byA and we again have the result that the
value of the consumption goods acquired by workers is equal
to the total net value creation, and again there is no sur-

plus value.

The "stylized facts" of present day developed economies are
that the rate of technical progress is” substantial whereas

the rate of growth of labour time expended is close to zero.
Thus the Marxian definition, as interpreted here, and our de-
finition of exploitation are quantitatively not very different

for such countries.

S For this cf. the forthcoming book of Morishima on Marx.

#
+) This criticism has actually been raised against My argument
by Prof. W. Vogt, Regensburg and Dr.B.Schefold,Basel, in

private communication.
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This section is devoted to a discussion of exploitation
under conditions where the additivity of steady state labour
requirements no longer holds. We call it the case of intrin-
sic joint production. There are well known cases of joint
production, such as for instance simple models of fixed ca-
pital,where the additivity of steady state labour requirements
still holds. I believe it is a reasonable definition to speak
of intrinsic joint production whenever the additivity of
steady state labour requirements is no longer valid. It is
easy to show that additivity of steady state labour require-
ments is a necessary and sufficient condition for the non-
substitution theorem to hold. By dropping this additivity
assumption prices become a function of the demand structure
in the economy. Also steady state labour requirements for
a commodity cannot unambiguously be defined in the case of

intrinsic joint production.

But this is no reason to give up thinking about labour re-
quirements. We observe in reality that, while there are
intrinsic joint products we do have a lot of independent
firms. This fact is related to the informational advantages
of decentralisation. I propose that we consider the pheno-
menon of joint products in this context of decentralisa-
tion. The following approach may be useful as a first step
in this direction. For every commodity there are available
different techniques of isolated production of outputs
(possibly by throwing away joint products which accrue in
the production process). Due to indivisibilities there

are certain minimum output quantities which have to be pro-
duced with every technique, if production with this tech-
nique takes place at all. But now inputs may be saved, if
certain outputs are produced jointly. This tends to make
joint production more efficient than isoclated production.
But joint production also tends to make the size of mini-
mum operation larger than it would otherwise be.

If there is a cost of control of operations which grows

nmore than in proportion to size of operations we may arrive




- 33 -

at a theory of the optimum firm, similar to those which al-
ieady exist and have been developed decades ago (cf.eg.f@]).
Due to indivisibilities of production processes the optimum
degree of joint production will also be limited if one wants
to avoid too large sizes of firms.

This suggests the following revision of the definition of
labour requirements. Instead of looking at labour require—
ments for different commodities which no longer can be de-
fined properly under conditions of intrinsic joint pro=-
duction we should look at labour requirements of the out-
puts of production establishments (i.e. firms) producing
independently of each other. We should simply look at the
flows of values between firms, from firms to different
consumer groups and at the flows of labour from different

consumer groups to the firms.

Assume that all firms are growing exponentially. Then let
lj be the direct labour inputs of firm j, let Zij be the
flow of goods from firm i to firm j, let cy be the pro-
duction of consumption goods of firm i, let Wi be the to-
tal direct and indirect labour requirements of firm i. If
we now allocate the labour requirements to the different
value flows out of firm i in proportion to their size

we get the following equations:

n .
mj = 1. + Z: 21]

i=1 7

in matrix notation, putting (qij) =0

Tn=14+ 0
(I ~0) =1x=1(I-20)

This will have a positive solution, if suitable conditions

1

are fulfilled. The labour requirements of the consumption
goods produced by firm i are then

(o3

.
— =l
2

e 8
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Correspondingly, the labour requirements of the SQnsumption
of group k (which also grows exponentially)areg;E%E ﬂi

i
where Cix is the value of consumption goods delivered from
firm i to group k.
If neither firms nor groups grow exponentially we again
can apply the device of the §-exponential extension in
order to obtain the degree of exploitation. But it should
be pointed out that it is no longer quite legitimate to
"isolate" the group's consumption in this way completely
from the consumption of other groups. The price (in terms
of labour) at which any given group is able to obtain its
consumption goods may depend on the consumption habits of
other groups which buy the joint products of those commo-
dities preferred by the group under consideration. Thus
the demand of the poor for low quality meat reduces the
supply price of high quality meat mainly purchased by the
rich, and the other way round, since the two kinds of meat
are joint products. Both groups would have to pay more for

their meat, if the other group did not exist.

This, of course, is a well known case of gains from trade.
As was pointed out in the introduction, it would be wrong
to use such gains from trade as an escape from the acknow-
ledgement that there exists exploitation. Therefore, we

have to compute the volume of required labour, given that

the gains from trade connected with joint products prevail.

There is one other point of criticism against this extension
of the definition of exploitation. In treating the deliveries
of a firm as if they were a homogeneous commodity, we weigh
the different commodities by their market prices. As is
known from the Marxian transformation problem in the case of
absence of joint products, prices do not exactly represent
labour values (whether we measure them in the Marxian way

or in the way proposed above). Thus we are making a certain
mistake in the measurement of labour requirements by using
market prices as weights. Whereas in the case of absence of
intrinsic joint production the nonsubstitution theorem
states that prices do not depend on the structure of de-

mand, this is different here. The principle by which we
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compute labour values is basically that we compute the

steady state opportunity costs of the commodities, or,

which comes to the same thing, compute the prices of the
commodities prevailing in a situation of no exploitation -
keeping the techniques of production the same as they are
used in the actual situation under consideration. But given
joint products, both methods yield the result that labour
values of commodities depend on the structure of demand.

And demand depends on the distribution of income. Thus the
values themselves depend on the distribﬁtion of income.

In principle it is possible to solve the value equations

in a steady state general equilibrium model which specifies
the demand behaviour of all groups. As can be shown ( see(ZGJ )
the Golden Rule path (i.e. a path without capitalist exploi-
tation) is always an Arrow-Debreu-equilibrium and thus com-
putation of values is possible. By using these values as
weights in the sales of joint product firms to different con-
sumer groups a "correct" computation of degrees of exploita-
tion may be possible. For all practical purposes this proce-
dure is too complicated and we thus propose to use actual
prices as weights és was outlined above. As Rjcardo already
pointed out, the approximation of labour values by prices

is quite a good one ([3], chapter 1). This supports our pro-
cedure,

But it should be pointed out that a correct computation of
values,even if we have intrinsic joint production,is possible
if we use our definition of values. This is not the case

for Marxian values, since there exists in general no zero

interest rate general equilibrium solution of the model.

XI

Marxian doctrine provides not very convincing solutions to
the "problem of reduction", as Marxists call it, i.e. the
problem coming from the fact that there are different kinds
of labour which usually receive different wages. Marx pro-
poses to reduce different kinds of labour to "simple" la-
bour by weighing them with their wage rates. But these wage

rates are endogenously determined in the context of a general



equilibrium system. Thus, if, due to a rise in the rate of
interest, relative wages change (wages of people with a
special skill requiring a long education will rise in re-
lation to other wages as the rate of interest rises) while
the physical quantities of different labour inputs remain
the same, the Marxian "values" of commodities change. Wage
differentials cannot completely be explained by differences
in the costs of education and training for the different
skills. To a certain extent these differentials have rent cha-
racter, since genetic factors or other social (but not eco-
nomic) factors limit the extent to which the supply of any
given skill can be varied. But this implies again that wage
differentials depend on the structure of demand. The Marxian
reduction to simple labour and hence Marxian values can only
be determined in a general equilibrium framework specify-

ing the demand behaviour of all economic agents.

Marx' emphasis lay on capitalist exploitation. Amy discussion

of exploitative relations between differentstrata of "workers”
would haveblurred his comparatively simple theory of ex-
ploitation. The problem of wage differentials was a nuisance

for him and he tried to get rid of it in such a way as not

to disturb his analysis of capitalist exploitation. He, therefore
did not propose to call a man an exploiter, if he received the
tenfold wage of a simple worker. He rather preferred the fiction
that this man was providing 10 Rours of effective work whenever
he worked for an hour. To justify this approach Marx tried to
explain wage differéntials as the result of differences in the
cost of training. To the extent that this hypothesis is empiri-
cally valid, his approach is alright in principle. But even then
the actual wage structure would still have to be transformed
into a wage structure purified from profit elements which
consist of the implicit interest on the educational capital
accumulated in a person. There is no reason why the tenden-

cy towards an equialisation of profit rates should not apply

to human capital as well. The actual, nonpurified wages thus
contain parts which in Marxian terms are surplus value. Thus,

if we accept the explanation of wage differentials by Marx
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it has the important consequence that the dividing line
between the classes of society becomes blurred. There are
large and increasing sections of employees who at the same
time are members of the exploited class of the wage dependent

workers and are members of the capitalist class of exploiters.

But I believe that not all wage differentials can be ex-
plained by differentials in training costs. I therefore pro-
pose that we solve the problem of different kinds of labour

in the context of exploitation by giving them equal weights.
We thus measure the quahtity of labour in terms of time units.
This, I believe, should be in theAspirit of Marx, who has
taught us to see that in spite of all the differences between
the specialised human activities they are all representations
of the same thing, human labour. Of course, in the production
process the different skills are not perfect substitutes

of each other. The division of labour makes everyone depen-
dent on the work done by specialists other than himself.

But this again is a case of gains from trade (or cooperation)
which do not preclude the existence of exploitation.

If we want to define exploitation by the existence of a group
or groups of people who receive more human labour (embodied in
consumption goods) than they supply, it is 'sensible to apply
equal weights to each hour of labour time, independent of its

specific characteristics.

Phis definition of exploitation in the presence of different
kinds of labour should be of interest in the discussion of
wage differentials and income distribution.Most countries in
the world rely on material incentives to stimulate producti-
vity of labour and the efficient allocation of resources.
This implies the existence of efficiency related wages and
incomes in general. It is at present impossible for industria-
lized countries to abandon material incentives without the
effect of a severe drop in productivity of labour and, there-
fore, the standard of life. Given the mentality of most eco-
nomic agents in most countries of the world’exploitation,

as it comes with the system of material incentives, seems

to be unavoidable. Capitalist exploitation seems to be com-

paratively easy to overcome: sufficient accumulation of capi-
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tal by the government can drive the rate of profit down

to the rate of growth of the system where capitalist ex-
ploitation no longer exists. Exploitation due to material
incentives, including wage differentials, is a phenomenon
which unites socialist and capitalist countries. Its quan-
titative importance is already much larger than capitalist
exploitation. The main difference between western and eastern
countries is not so much the predominance or otherwise of
private property of means of production. For the latter is
neither a necessary nor a sufficient condition for capi-
talist exploitation. The main difference between the systems
ig this: the western system accepts and fosters the indivi-
dualistic attitudes of economic agents and thus accepts

the existence of material incentives and exploitation as
final and necessary. The stress on individualism makes indi-
vidual freedom consistent and even helpful for the economic
system. The East European system abolished large parts of
individual and political freedom in a grand effort to de-
velop a communist classless society in which material in-
centives and thus exploitation become unnecessary. On its
way towards this final goal the system uses material incen-
tives and hence exploitation to increase productivity and
efficiency. Whether this final goal ever will be obtained
remains to be seen. The ideological rift between the Eastern
European countries and China is largely a quarrel about the
role material incentives should play in the development of

a socialist society. The Chinese try to replace material in-
centives by other means to foster growth. Again it remains
to be seen how successful they will be. Whatwever the draw-
backs of the Chinese system may be, it should be clear that
the average rate of exploitation in China is not as large as

in some of the East-European countries.
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