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Abstract

In a recent contribution on this journal, Matsuo (2009) has pro-
vided an interesting argument to refute the Generalised Commodity
Exploitation Theorem (GCET), by highlighting a potential asymme-
try between labour and other commodities. In this paper, a novel
characterisation of the relation between exploitation and productivity
that is at the heart of the GCET is proved. This result is interesting
per se, because it is weaker and more general than the standard GCET.
But it also clarifies the structure of Matsuo’s argument, thanks to the
rigorous specification of all the relevant conditions, and it exposes a
number of dubious features in his examples, which raise doubts on
their theoretical implications. It is also argued that, even if Matsuo’s
examples were deemed appropriate from a methodological viewpoint, a
revised version of the GCET can be proved, which reinstates the sym-
metry between labour and other commodities in the standard Leontief
setting.
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1 Introduction

In debates on exploitation theory, a prominent role is assigned to the so-
called “Fundamental Marxian Theorem” (Okishio, 1963; Morishima, 1973;
henceforth, FMT), which is interpreted as showing that positive profits are
synonymous with the exploitation of labour. Some authors, however, have
argued that the FMT does not prove that the exploitation of labour is the
sole source of profits, because the FMT can be generalised to all commodities,
and profits simply derive from the productivity of the economy. The latter
result is also known as the “Generalised Commodity Exploitation Theorem”
(Bowles and Gintis, 1981; Roemer, 1982; henceforth, GCET), and it proves
that positive profits occur if and only if every commodity is ‘exploited’ - that
is, the commodity i value of commodity i itself is less than one - in economies
in which the vectors of the values of all commodities are nonnegative.
In a recent contribution on this journal, Matsuo (2009) provides an in-

teresting argument to question the GCET. In a nutshell, Matsuo’s core ar-
gument is that whereas the relation between the exploitation of labour and
positive profits relies on a purely technological condition concerning the pro-
ductivity of the economy, the analogous relation between the ‘exploitation’ of
other commodities and positive profits, relies on some conditions that are not
purely technical and embody social relations. Therefore, there is an asym-
metry between labour and other commodities in the generation of profits,
because, argues Matsuo, whereas the former assumption is natural, the lat-
ter are less compelling. If only the former assumption is required to hold, it
is possible to show that there are situations in which some produced goods
are ‘exploited’, but labour is not and profits are not positive.
This argument is logically correct and more convincing than other re-

cent attempts to “refute” the GCET (e.g., Fujimoto and Fujita, 2008; and
Fujimoto and Opocher, 2009; for a critical assessment, see Yoshihara and
Veneziani, 2009). In this paper, however, we argue that it does not conclu-
sively establish the desired result. First, let M denote the augmented input
matrix including the workers’ consumption bundle.1 The GCET states that
“the productiveness of M is equivalent to the exploitation of any commod-
ity, and so the profitability of the system cannot be ‘explained’ by labor’s ex-
ploitation” (Roemer, 1986, p.24). From a mathematical viewpoint, this claim
is not falsified by Matsuo and it remains true that an economy can produce a

1In the standard notation: M = A+bL. See section 2 below for a detailed explanation.
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surplus over and above workers’ consumption, and the replacement of inputs
used up in the production process, if and only if every commodity is exploited
in the above sense, and the value vectors are nonnegative. In this paper, a
novel version of the GCET is provided, which forcefully highlights the logic
of the theorem and rigorously states all the relevant conditions. The result
is interesting per se, because it is weaker and more general than the received
versions of the GCET proved in the literature, but it also clarifies the basic
structure of Matsuo’s argument, and it exposes a number of dubious features
of his examples.
Second, the theoretical relevance of the asymmetry between labour and

other commodities derived inMatsuo’s main counterexample is unclear. Mat-
suo shows that there exists one economy which is productive in the sense of
being able to produce a surplus over and above the material inputs used up
in the production process, such that (i) labour is not exploited, (ii) there is
a commodity i whose commodity i value is positive and lower than one, but
(iii) there is no semipositive price vector such that profits are nonnegative
in all sectors. In order to derive this example, Matsuo has to violate the
condition of productiveness of M , but, as shown below, this implies that the
economy cannot reproduce itself. Further, although the commodity i value
of commodity i is positive and smaller than one, the vector of commodity i
values of all goods is not (and cannot be) nonnegative. Yet, the significance
of a vector of values with some (or even many) negative entries is highly
questionable. Arguably, both features raise serious doubts on the example,
and on the theoretical conclusions derived from it.
It may be objected that the example does depict a logically possible sce-

nario, and that in general it is legitimate to construct economies in which
reproducibility and nonnegativity restrictions on value vectors are violated.
This argument seems rather objectionable on methodological grounds, but
even assuming, for the sake of the argument, Matsuo’s example to be ro-
bust from the methodological viewpoint, this paper shows that in any case
the asymmetry between labour and other commodities in the generation of
profits is not convincingly established in Leontief economies with perfectly
enforceable labour contracts. In fact, it is possible to prove that for each
commodity k, there exists an economy such that (i) labour is exploited, but
(ii) profits are nonpositive for some price vector and (iii) commodity k is not
exploited. In this sense, even if Matsuo’s example is considered methodolog-
ically unobjectionable, it does not establish the desired asymmetry because
it can be extended in such a way as to lead to a generalisation of the GCET
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itself, rather than to its refutation. From this viewpoint, Matsuo’s distinction
between purely technical productivity conditions and ‘pseudo’ productivity
conditions seems theoretically doubtful.
The rest of the paper is organised as follows. In the next section, a new

version of the GCET is proved and the theoretical relevance of Matsuo’s
examples is questioned. In section 3, it is argued that, even if Matsuo’s
example is considered compelling, in any case the alleged asymmetry between
labour and other commodities does not follow, and a generalised version of
the GCET can be proved. Section 4 concludes.

2 The GCET & Matsuo’s critique

Consider a standard Leontief economy. Let A be a n×n non-negative input
matrix, let L be a 1×n positive vector of direct labour inputs, and let b be a
n×1 semi-positive vector of workers’ wage goods. Let A be a (n+ 1)×(n+ 1)
augmented input matrix

A =
∙
A b
L 0

¸
.

Let A(k) denote the n× n matrix obtained from A by removing the k-th
column and the k-th row. Thus, A(n+1) = A. Let x be a n×1 vector of activity
levels, let p be a 1×n vector of prices, let λ be a 1×n vector of labour values,
and let λ(k) be a 1×n vector of commodity k values, describing the amount of
commodity k directly and indirectly necessary to produce every commodity.
Formally, λ and λ(k) are defined by the following standard formulas: λ =
λA+ L and λ(k) = λ

(k)
[k]A, where λ

(k)
[k] = (λ

(k)
1 , ...,λ

(k)
k−1, 1,λ

(k)
k+1, ...,λ

(k)
n+1).

For all vectors z = (z1, . . . , zp) and y = (y1, . . . , yp) ∈ Rp, let the following
notation hold: z = y if and only if zi = yi (i = 1, . . . , p); z ≥ y if and only
if z = y and z 6= y; z > y if and only if zi > yi (i = 1, . . . , p). Further, for
every n× 1 vector z and 1 × n vector y, let z−{m+1,n} and y−{m+1,n} be the
m× 1 and the 1×m vectors respectively obtained from z and y by deleting
all i-th components, for i = m + 1, . . . , n, where m < n. If m = n, then
z−{m+1,n} = z and y−{m+1,n} = y.
Let M ≡ A + bL. For each commodity k = 1, . . . , n, let Mk be the

k-th row vector of the matrix M , so that Mk = (mkj)j=1,...,n, where mkj

represents the amount of commodity k that must be invested to produce
one unit of commodity j. Let M (m) be the m × m square matrix, where
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m 5 n, which is obtained from M by deleting all the i-th rows and columns
of M , for i = m + 1, . . . , n. In general, through appropriate permutations
of its rows and columns, any decomposable matrix M can be represented as

M =

∙
M11 M12

0 M22

¸
with M11 = M (m). With a slight abuse of notation,

we assume that the latter representation holds also if M is indecomposable,
letting m = n and noting that in this case M =M11.
Keeping this representation of M in mind, we can now prove a weaker

and more general version of the GCET.

Theorem 1: (Weak GCET) Let the economy (A,L, b) be such that M =∙
M11 M12

0 M22

¸
with M11 =M

(m) where m 5 n. Then, for any commodity k
with Mk > 0, the following statements are equivalent :
(i) @p > 0 s.t. p [I −A− bL] 5 0;
(ii) λb < 1 for some λ with λ−{m+1,n} > 0;
(iii) λ(k)k < 1 for some λ(k) with λ

(k)
−{m+1,n} ≥ 0.

Proof. First of all, note that since b ≥ 0 and L > 0, if bk > 0 for some k,
Mk > 0 holds. Then, for any such k, (mk1, . . . ,mkm) must be a row vector
contained in M (m). Note that this does not imply that all of the row vectors
contained in M (m) are positive.
1. (i) ⇒ (ii). If Theorem 1-(i) holds, then by [Nikaido (1970; Corol-

lary 30.2)], there exists x ≥ 0 such that [I −A− bL]x ≥ 0, which implies
that M is semiproductive and there exists a set of activities k such that
xk >

Pn
i=1mkjxj. The latter activities are called productive. Then, by [Gale

(1960; Theorem 9.2)], if k is productive and l is non-productive, mlk = 0.
Since M21 = 0, without loss of generality, we can assume that any k in the
set of activities {1, . . . ,m} is productive. In other words, M (m) is produc-
tive. Thus, there exists x0 ≥ 0 with x0−{m+1,n} ≥ 0 and x0{m+1,...,n} = 0

such that [I −A− bL]x0 ≥ 0 with ([I −A− bL]x0)−{m+1,n} > 0. Note
that, since M is semiproductive and M (m) is productive, it follows that
A is semiproductive and A(m) is productive. By choosing a scalar t > 0
so that tLx0 = 1, let x00 ≡ tx0. Then, [I −A]x00 ≥ b holds. In partic-
ular, for any bk > 0, ([I −A]x00)k > bk holds, since all Mk with bk > 0
are contained in M (m), that is, b{m+1,...,n} = 0. Then, by the properties of
Leontief production economies, there exists x∗ = 0 with x∗{m+1,...,n} = 0

such that [I −A]x∗ = b and Lx∗ < Lx00. Therefore minx∈H(A,b) Lx <
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Lx00 = 1, where H(A, b) = {x ∈ Rn| [I −A]x = b;x = 0}. In otherwords,
minx∈H(A(m),b−{m+1,n}) L−{m+1,n}x−{m+1,n} < 1, where H(A(m), b−{m+1,n}) =©
x−{m+1,n} ∈ Rm|

£
I −A(m)¤x−{m+1,n} = b−{m+1,n};x−{m+1,n} = 0ª .Thus, given

that L > 0, the set Y ≡ ©Λ−{m+1,n} = 0 | Λ−{m+1,n} £I −A(m)¤ 5 L−{m+1,n}ª
is non-empty, and by the standard duality theorems of linear programming,
it follows that minx∈H(A,b) Lx = maxΛ−{m+1,n}∈Y Λb = λb, which implies that
λb < 1. Since A21 = 0, λ−{m+1,n} can be determined only based on A(m),
independently of A12 and A22. Then, since A(m) is productive, λ−{m+1,n} > 0.
Thus, Theorem 1-(ii) holds.
2. (i) ⇒ (iii). Suppose Theorem 1-(i) holds. Since M21 = 0, λ

(k)
−{m+1,n}

can be determined solely based on M (m), independently of M12 and M22.
Thus, λ(k)−{m+1,n} = λ

(k)
−{m+1,n}M

(m) +
³
1− λ

(k)
k

´
M

(m)
k . Note that λ

(k)
k is a

component of λ(k)−{m+1,n}. Then, since M
(m)
k > 0 and M (m) is productive, it

follows that 1− λ
(k)
k > 0 and λ

(k)
−{m+1,n} ≥ 0.2 Thus, Theorem 1-(iii) holds.

3. (iii)⇒ (i). If Theorem 1-(iii) holds, then takingM21 = 0, there exists

λ
(k)
−{m+1,n} ≥ 0 such that λ(k)−{m+1,n} = λ

(k)
−{m+1,n}M

(m) +
³
1− λ

(k)
k

´
M

(m)
k , so

that by the Hawkins-Simon condition,M (m) is productive. Then, there exists
x ≥ 0 with x−{m+1,n} ≥ 0 and x{m+1,...,n} = 0 such that [I −A− bL]x ≥ 0
with ([I −A− bL]x)−{m+1,n} > 0. Thus, by [Nikaido (1970; Corollary 30.2)],
Theorem 1-(i) holds.
4. (ii)⇒ (i). If Theorem 1-(ii) holds, then, taking M21 = 0, there exists

λ−{m+1,n} > 0 such that λ−{m+1,n} = λ−{m+1,n}M (m) + (1− λb)L. Again, by
the Hawkins-Simon condition, M (m) is productive, thus there exists x ≥ 0
with x−{m+1,n} ≥ 0 and x{m+1,...,n} = 0 such that [I −A− bL]x ≥ 0 with
([I −A− bL]x)−{m+1,n} > 0. Thus, Theorem 1-(i) holds.

Theorem 1 provides a novel characterisation of the relation between exploita-
tion and the productivity of the economy that is at the heart of the GCET:
for any commodity k that enters as an input in the production of all other
commodities (directly and/or as part of the workers’ consumption bundle),
there exists no strictly positive price vector such that profits are (weakly) neg-
ative if and only if both labour and commodity k are exploited. Theorem 1
is weaker and more general than the standard characterisations of the GCET
(e.g., Bowles and Gintis, 1981; Roemer, 1982) because part (i) is required

2If M (m) is indecomposable, then λ
(k)
−{m+1,n} > 0.
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to hold only for strictly positive (and not just weakly positive) price vectors,
which implies that the matrix M is only required to be semiproductive (i.e.,
there exists a set of activities k such that xk >

Pn
i=1mkjxj). Consequently,

the nonnegativity restrictions on the value vectors in parts (ii) and (iii) hold
only for the first m entries, and not necessarily for all goods. Furthermore,
although this Weak GCET holds for any M , it is immediate to show that
if M is indecomposable, Theorem 1 reduces to the standard GCET. More
precisely, when M is indecomposable, the nonnegativity restrictions in The-
orem 1-(ii)-(iii) apply to all n goods and Theorem 1-(i) is equivalent to the
standard condition requiring the existence of a weakly positive price vector
such that profits are strictly positive (i.e., ∃p ≥ 0 s.t. p [I −A− bL] > 0).3
There are a number of points that should be stressed about Theorem 1.

First, it is worth noting that condition Mk > 0 is indispensable. In fact,
if Mk ≥ 0 for some k, then the Weak GCET does not necessarily hold for
commodity k, as the following example shows.

Example 1: Let n = 2, 0 < a11 < 1, a12 = a21 = a22 = 0, b1 = 0, b2L1 > 0,
and b2L2 > 1. Thus, M1 ≥ 0. By applying the standard argument for the
vector of commodity k values to the case k = 1, we obtain:

λ(1)

1− λ
(1)
1

= (a11, 0) [I −M ]−1 =
µ

a11
1− a11 , 0

¶
,

where [I −M ]−1 =

∙ 1
1−a11 0

b2L1
(1−a11)(1−b2L2)

1
1−b2L2

¸
.

Since λ(1) = (a11, 0) and 1 − λ
(1)
1 = 1 − a11 > 0, condition (iii) of Theorem

1 holds for k = 1. However, since b2L2 > 1, there is a positive price p =
(p1, p2) > 0, where p1 is small enough relative to p2, such that p ≤ pM , which
implies that condition (i) is violated, whereas condition (iii) holds for k = 1.

Second, the two nonnegativity restrictions in parts (ii) and (iii) of the
Theorem are quite important, even though they are often overlooked: the
possibility of nonnegative profits (part (i)) is equivalent to the exploitation

3This follows from the fact that if M is indecomposable, it can be proved that M is
productive if and only if it is semiproductive. From the last equivalence relation, it also
follows that, if M is indecomposable, the condition Mk > 0 is no longer indispensable in
showing the standard GCET.
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of labour for a strictly positive vector of labour values of the m commodities
belonging to the indecomposable part of the economy. Similarly, part (iii)
states that commodity k is ‘exploited’ for given a vector of commodity k
values whose ‘core’m components are nonnegative. We shall go back to these
nonnegativity restrictions on value vectors below, when we discuss Matsuo’s
example.
Third, in order to discuss Matsuo’s argument, it is important to note

that the GCET has a counterpart focusing on the production side of the
economy. Part (i) is equivalent to the existence of an activity vector x ≥
0 with x−{m+1,n} ≥ 0 and x{m+1,...,n} = 0 such that [I −A− bL]x ≥ 0
with ([I −A− bL]x)−{m+1,n} > 0. If M is indecomposable, or if part (i) is
strengthened to require that there exists p ≥ 0 such that p [I −A− bL] > 0,
then Theorem 1-(i) is equivalent to the Hawkins-Simon condition for I −
M , and therefore to the existence of an activity vector x ≥ 0 such that
[I −A− bL]x > 0. In the latter case, it can be shown that λ−{m+1,n} > 0
of condition (ii) is strengthened to λ > 0 if and only if |I − A| > 0, and
λ
(k)
−{m+1,n} ≥ 0 of condition (iii) is strengthened to λ(k) ≥ 0 if and only if
|I −A(k)| > 0.4
The latter two conditions provide the foundations for Matsuo’s critique of

the GCET. In fact, he argues that the condition |I−A| > 0 on productivity is
a purely technical and weak assumption, whereas the condition |I−A(k)| > 0
embodies a social relation, because the vector b enters A(k), for k 6= n + 1,
and b does not contain purely technical data. The essential logic of Matsuo’s
argument can be illustrated as follows: focusing on an indecomposable matrix
M , it aims to find an example with |I − A(k)| < 0 for some k, by suitably
choosing (L, b), such that 0 < λ

(k)
k < 1, so that commodity k is exploited,

but λb > 1 with λ > 0, so that labour is not exploited, and negative profits
can occur, that is p [I −A− bL] 5 0 for some vector of positive prices p ≥ 0.
Matsuo (2009, Section 4) obtains the desired result for k = 1 by choosing
the following specification:

A =

⎡⎣ 0.5 0.2 0
0 0 1
1 2 0

⎤⎦ .
4Thus, though Matsuo (2009) presents the standard GCET by adopting the conditions

of |I −A| > 0 and
¯̄
I −A(k)

¯̄
> 0 instead of the non-negativity of k-commodity value

vector and labour value vector, these Hawkins-Simon type conditions are unnecessary for
the GCET in general: they are necessary only in the case of decomposable M or A.
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Theorem 1 forcefully exposes the rather peculiar and strong assumptions un-
derlying the latter example, which make its interpretation and its theoretical
implications for the debate on labour exploitation and profits rather unclear.
First of all, both the generality and theoretical relevance of the example are
objectionable, because the economy cannot be in a reproducible solution, or
in a sustainable path, or in equilibrium, whatever the notion of equilibrium
adopted. On the one hand, it is worth noting in passing that, given the values
of the parameters chosen by Matsuo, in the given example it is not just the
case that condition (i) in Theorem 1 is violated for some vector of strictly
positive prices p > 0: there exists no (semipositive) price of the consumption
good such that the two sectors are (weakly) profitable. On the other hand,
and perhaps more importantly, using a result proved by Gale (1960, Theo-
rem 2.10), it is not difficult to prove that p [I −A− bL] < 0 holds for some
p = 0 if and only if there is no x ≥ 0 such that [I −A− bL]x = 0. Thus, in
Matsuo’s example, the economy simply cannot reproduce itself.
Another way of looking at this problem is to focus on wages. The economy

cannot be reproducible, given that workers’ aggregate consumption exceeds
net output: the maximal net output of the consumption good per unit of
labour expended is maxLx=1,x≥0 ([I −A]x)2 = 0.5, but the aggregate con-
sumption of the workers per unit of labour is b2Lx = 1 under Lx = 1. From
a theoretical viewpoint, the problem seems to be the definition of net output
which, according to Matsuo, only involves the replacement of the physical
inputs of production and not workers’ consumption. Theoretically, it is true,
as Matsuo repeatedly suggests, that the bundle b is not a purely technolog-
ical variable. It is also true, however, that there are physical (and not just
social) constraints on b, given by total net output, that must be satisfied
for the economy to be reproducible (if not viable), and these constraints are
violated in his example. If one requires that the system be able to reproduce
itself in the sense that [I −A− bL]x ≥ 0 holds for some x ≥ 0, then the
GCET continues to hold.
Secondly, there is an issue of interpretation in Matsuo’s example, and

in all similar examples, that the author does not address adequately, rel-
egating it to a footnote (Matsuo, 2009, fn.7). In order to have negative
profits, non-exploitation of labour, and the ‘exploitation’ of some commodity
k, the augmented matrix M cannot be productive if it is indecomposable,
and thus the vector of embodied values in the commodity k numeraire can-
not be nonnegative. But then, this raises the issue of the significance of
such vector of values, since the vector of such values are meant to represent
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amounts of commodity k directly and indirectly inputted in the production
process of each commodity, which are naturally supposed to be nonnegative.
In Matsuo’s (2009) example where M is indecomposable, the commodity 1
value of commodity 1, λ(1)1 , is positive and smaller than one, but both λ

(1)
2

and λ
(1)
3 are actually negative. Focusing only on λ

(1)
1 is arguably mislead-

ing because
³
λ
(1)
1 ,λ

(1)
2 ,λ

(1)
3

´
represents the solution vector of a system of

equations. Therefore if solution vectors containing negative values are theo-
retically doubtful, then the interpretation of the inequality λ

(1)
1 < 1 - and in

general of Matsuo’s example - is unclear.

3 The revised GCET

The arguments developed in the previous section raise serious doubts about
the significance of Matsuo’s example, and on the theoretical conclusions de-
rived from it. It may be objected, though, that this type of examples do
depict logically possible scenarios, and in general it is legitimate to analyse
economies in which reproducibility and nonnegativity restrictions on value
vectors are violated. This argument seems rather uncompelling on method-
ological grounds, but in this section it is argued that even if our objections
are set aside, for the sake of the argument, and examples are constructed
without taking into account equilibrium, or reproducibility, and negative
values are considered to be meaningful magnitudes, it is unclear that Mat-
suo’s argument convincingly establishes the desired claim. For a similar logic
can be applied to reinstate the symmetry between labour and other goods,
albeit in a less rigorous way.
Suppose Matsuo’s example describes ‘exceptional, but logically possible

periods,’ and that the analysis of such ‘exceptional, but logically possible
periods’ is considered methodologically appropriate. Then, one can also
construct legitimate counterexamples of economies in which the condition
|I −A| > 0 does not hold - for example, owing to a random, transitory neg-
ative shock on productivity - such that λb < 1, p [I −A− bL] < 0 for some
p > 0, and λ

(k)
k = 1 with λ(k) > 0 for some k.

Example 2: Consider the following economy:

A =

⎡⎣ a11 a12 b1
0 a22 b2
L1 L2 0

⎤⎦ .
10



Then, the vector of commodity 1 values λ(1) is given by:

³
λ
(1)
1 ,λ

(1)
2 ,λ

(1)
3

´
=
³
1,λ

(1)
2 ,λ

(1)
3

´⎡⎣ a11 a12 b1
0 a22 b2
L1 L2 0

⎤⎦ ,
so that

λ
(1)
1 =

(a12 + b1L2) b2
1− a22 − b2L2+b1+a11; λ

(1)
2 =

(a12 + b1L2)

1− a22 − b2L2 ; λ
(1)
3 =

(a12 + b1L2) b2
1− a22 − b2L2+b1.

In contrast, the vector of labour values λ is given by:

(λ1,λ2,λ3) = (λ1,λ2, 1)

⎡⎣ a11 a12 b1
0 a22 b2
L1 L2 0

⎤⎦ ,
so that

λ1 =
L1

1− a11 ; λ2 =
L2

1− a22 +
L1a12

(1− a11) (1− a22) ; λ3 = λ1b1 + λ2b2.

Suppose that, due to a temporary negative shock on productivity, a11 > 1,
but a12 and a22 are zero, and 0 < b1L1 < b2L2 < b1L2 < 1. Then, there is a
sufficiently small L1 such that 0 < λb < 1, but p [I −A− bL] < 0 for some
p > 0, and λ

(1)
1 > 1 with λ(1) > 0.

The argument in Example 2 can be easily extended to other goods and,
together with Matsuo’s example, it proves the following version of the GCET.

Theorem 2 (Revised GCET): Consider the set of economies E =< A,L, b >
in which n commodities are produced according to the technology (A,L) and
in which the wage bundle is b.

1. Let the economy (A,L, b) ∈ E be such that M =

∙
M11 M12

0 M22

¸
with

M11 = M
(m) where m 5 n. Then, for any commodity k with Mk > 0, the

following statements are equivalent :
(i) @p > 0 s.t. p [I −A− bL] 5 0;
(ii) λb < 1 for some λ with λ−{m+1,n} > 0;
(iii) λ(k)k < 1 for some λ(k) with λ

(k)
−{m+1,n} ≥ 0.
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2. For each good k = 1, ..., n, there exists an economy (A,L, b) ∈ E such
that λb < 1, p [I −A− bL] 5 0 for some p > 0, and λ

(k)
k = 1 with λ(k) > 0.

Furthermore, there exists another economy (A0, L0, b0) ∈ E such that λ0(k)k < 1,
λ0b0 > 1, and p0 [I −A0 − b0L0] 5 0 for some p0 > 0.

To be sure, it is well-known that, when A or M is indecomposable, the
productivity of A is indispensable for the GCET (and in general for the re-
lation between labour exploitation and profits) to hold, and in this respect
Theorem 2-2 (and Example 2) is not a new result. Further, Matsuo might
object that the whole point of his paper is to emphasise that the violation of
the condition on the productivity of A is essentially different from the viola-
tions of the conditions on the productivity of the matrices A(k). Theorem 2
and the previous arguments, however, suggest that such essential asymmetry
is not obvious. First of all, the symmetry remains true in the sense that, as
argued above, both types of violations are equally logically possible, and they
can both only be transitory. Secondly, even from a theoretical viewpoint, it
is arguably unsatisfactory to treat A as a purely technological object, for
it clearly represents the outcome of past and present decisions of capitalists
concerning choice of techniques and technical progress, and these decisions
clearly reflect social relations. To treat A as something fundamentally differ-
ent from A(k), for k 6= n+1, and completely abstracted from social relations
is to fetishise commodities and technical data.

4 Concluding remarks

The Generalised Commodity Exploitation Theorem states that labour is not
the only source of profits in linear economies with perfectly enforceable labour
contracts: in the latter setting the productiveness of the economy, and ulti-
mately its profitability, is equivalent to the exploitation of any commodity.
According to Matsuo (2009), the latter result hides a deep asymmetry be-
tween labour and other commodities: the equivalence between the exploita-
tion of labour and positive profits derives from a purely technical condition
concerning productivity, whereas the equivalence between the exploitation of
commodity k and positive profits requires an assumption on social relations.
This paper suggests that the latter argument is not entirely compelling from
a theoretical viewpoint, for the violation of the conditions of the GCET imply
that the economy is not reproducible and the value vectors are not nonneg-
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ative. Both characteristics seems theoretically doubtful. However, even if
Matsuo’s argument is considered compelling, in any case the differences be-
tween labour and other commodities in the generation of exploitation and
profits are not obvious, and a generalised version of the GCET can be proved
which reinstates the symmetry between labour and other commodities, along
the lines of Matsuo’s own argument.

5 References

Bowles, S. and H. Gintis (1981): “Structure and practice in the labor theory
of value,” Review of Radical Political Economics 12, pp. 1-26.

Fujimoto, T. and Y. Fujita (2008): “ARefutation of Commodity Exploitation
Theorem,” Metroeconomica 59, pp. 530-540.

Fujimoto, T. and A. Opocher (2009): “Commodity content in a general
input-output model,” Metroeconomica, forthcoming.

Gale, D. (1960): The Theory of Linear Economic Models, Chicago University
Press, Chicago.

Matsuo, T. (2009): “Generalized Commodity Exploitation Theorem and the
Net-production Concept,” Bulletin of Political Economy, forthcoming.

Morishima, M. (1973): Marx’s Economics, Cambridge University Press, Cam-
bridge.

Nikaido, H. (1970): Introduction to Sets and Mappings in Modern Economics,
North-Holland Publishing, Amsterdam.

Okishio, N. (1963): “Amathematical note onMarxian theorems,”Weltwirtschaftliches
Archiv 91, pp. 287-299.

Roemer, J. E. (1982): A General Theory of Exploitation and Class, Harvard
University Press, Cambridge.

Roemer, J. E. (1986): Value, Exploitation and Class, Harwood Academic
Publishers, New York.

Yoshihara, N. and R. Veneziani (2009): “Value and Exploitation. A Critical
Analysis of Some Recent Contributions on Classical Theory,” mimeo, The
Institute of Economic Research, Hitotsubashi University, and Queen Mary,
University of London.

13


