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CHAPTER T

INTRODUCTION

(i) The Topic of the Thesis

The topic of this thesis is theories of profit in
economic analysis. DMore particularly, the aim is to analyse
theories of the rate of profit.1/ The procedure is historical,
beginning with Ricardian theory and finishing with modern
Walrasian theory as formulated by Debreu.z/ The standard of
evaluation throughout is in terms of the framework and results
developed by Piero Sraffa in his 'Production of Commodities
by means Qf Commodities'.3/ This has been hailed as a path-
bréaking woék in economic theory and most certainly provides
a new perspective in terms of which critical evaluation can
be structured.

The standard of evaluation determines in part those theorieé
which are suobjected to analysis. Sraffa!s work is concerned
with particular types of economic states which economists have
traditionally referred to as 'equilibria'. Furthermore;'the
equilibria considered by Sraffa are of a particular kind:
namely competitive equilibria . where considerations of
uncertainty do not play é major role. This implies that
certain theories of profit cannot be considered in terms of

Sraffa's work. The most notable exceptions are the profit

1/ The term 'profit' is used in a deliberately loose sense
in this section. The concept is more precisely defined
in section (ii) bvelow.

2/ Debreu (1959).
3/ sraffa (1960).
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théories of Schumpeter1/ and Knight.g/ Schumpeter considered
the (temporary) market power associated with disequilibria
engenderéd by innovating'entrepreneurs to be the central
'ekpi?gaﬁpry force relevant to profits, while Knight emphasised
"fhat'fhé?Origin‘of profit iéy in non-insurable uncertainties.
These are important and influential ﬁorks in economics, but
must be omitted from the subject matter of this thesis becauvse
the standdrd”of’evalQatibn does not encompass those matters
which they stress.

The theories of profit which are, therefore, examined are
those where disequilibrium, ndn—competitive forces and
uncertainty do not forﬁ an integral part of the analysis.

As such there are five theories of importance: +those of
Ricardian and Marxian eéonomics; neoclassical productivity
theory and Austrian capital theory, and Walrasian general
equilibrium theory;B/ In thehfollowing chapters the principal
aspects of each of these theories are outlined and then
éubjected to evaluation in terms of Sraffa's analysis.4/
The'importance of these principles of selection ought to

be emphasised. Disequilibria, market power and uncertainty

1/ Schumpeter (1912).
2/ Knight (1921).

3/ Bach of these theories deals with profit in the context of
conpetitive equilibria and, with the exception of Walras,
all neglect uncertainty. Considerations of uncertainty do
enter Valras' theory but, insofar as the formal aspects of
this theory are concerned, they do so in an inessential way.
Walras' theory relates to a temporary equilibrium of supply
and denand in which econonic agents act in terms of
confidently held static exvectations. See chapter XI,
sections (iii) and (iv).

4/ There are other theories of profit which fall within the pur-
view of Sraffa's analysis: for example, Mercantilist, Physio-
cratic and Smithian theories. However, these theories are no
longer important in the sense that their influence on modern
theory is either negligible or occurs through the theories
considered in this thesis.




would seem intuitively to be crucial to developing an
empirically relevant theory of profit. It is, however, true
to say that the analysis of these phenomena has been neglected
by economic theorists. The reason for this is easy to under-
stand. They are all extremely difficult to model precisely
and nost economic theorists have conéidered the problems of
profit quite complicated enough even when they are ignored.

Furthermore, utilising Sraffa's work as the standard of
evaluation means that monetary factors cannot be considered.
Sraffa deals with economic systems in which there is no
specialiéed means of payment.. However, this characteristic
does not restrict the theories of profit with which this thesis
is conqefhéd. Theories of profit in economic analysis have
overwhelmingly been 'real' rather than 'monetary' theories.
Many of the theorists whose work is considered did develop an
analysis of money but in no case does this significantly
impinge upon the analysis of profits. These theorists con-
éidered that the main forces operating to defermine profits in
competitive equilibrium were largely independent of monetary
magnitudes.1/ |

Sraffa's 'Production of Commodities by means of
Commodities! is a very dense work. Propositions are developed
from highly abstract models. These propositions show the form
which economic relationships have to take in certain types of
competitive equilibrium. The implications of these relation-
ships are not made explicit by Sraffa and for the greater part

there are not even hints as to their importance. Many theorists

1/ Schumpeter (1954), pp. 277, 282, 588-589, 925 and 1118-1119.
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who have studied Sraffa's work have attempted to spell these
out. However, the task is far from completed. The major
focus of attention has been the neoclassical theory of capital
productivity and to a lesser extent that of Marxian econonics
and Valrasian general equilibrium theory.1/ By COmpafisoh;.
Ricardian and Austrian economics have received virtually no
-consideration at all. Moreover, in carrying out a Sraffa-based
critique of neoclassical prodbptivity theory, Merxian economics
and Walrasian analysis, important misconceptions have arisen
while, in some areas in which the critique is valid, it has
not been pushed far eﬂough. This thesis seeks to make a cdntri-
bution tq rectifying these defects and in doing so to provide
an overall“assessment of Sraffa's work;.J

In the following sections of this chaptef two key concepts,
'theory' and 'profit‘; are diséussed, and definitions of them
Aére formulated in the way in which they are used in the

following chapters.

1/ The Sraffa-based critique of neoclassical productivity theory
arose in the course of the famous 'Cambridge controversies'
in the theory of capital. See Harcourt (1972). The critique
of Marxian econonics has been most developed by Steedman
§1977) and the critique of Walrasian theory by Garegnani

1970q) and (1976). T



(ii) Profit

The term 'profit' is used throughout this thesis as
‘é&ﬁohymous ﬁith the term 'interest'. Both relate to the incone
derived from a production activity which results from the
difference between the revenues received from outputs and the
" cost of inputs needed to produce those outputs. The profita-
bility of any production activity is computed on the basis of
a set‘of prices by which inputs and outputs are valued. The
relevant prices, in all the theories considered in this thesis,
are those associated with competitive markets in equilibrium
and in an environment where uncertainty is of no analytic
significance.

Some economists, by contrast, have distinguished between
interest and 'pure profit'. For example, it has been
customary to use the term 'interest'! to refer to the difference
thaf would arise between competitively determined revenues and
costs in an equilibrium of an economic system involving
absolute certainty. Pure profit designates any surplus over
énd_above interest and is associated with the absence of
competition, disequilibrium and uncertainty. Since non-
conpetitive economic structures, disequilibria and uncertainty
play no essential role in the theories that are dealt with in
the following chapters such pure profits would always be zero.
The only difference between revenues and costs in any production
activity would be interest, or, as we shall use the term,
profits. The distinction between this and pure profits ié,
however, a useful one. While the two terms, interest and
profit, are used to refer to the same concept, as defined above,
the phrase 'maximisation of profits' will refer to the

maximisation of the difference between revenues and costs per se,

-
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irrespective of whether the context is one of equilibrium,

. competition and certainty.

There are other distributional concepts, used throughout
- the following chapters, which also need to be defined. The
term 'rent' will be used to refer to the income which accrues
to the owners of resources, or is imputed to them, over and
above what is necessary to maintain the resources in their
present use. In some cases this concept is important: for
eXample, in Ricardian theory. In othef theories, like neo-
classical productivity theory, it is not. IBy the term"return'
is meant an incoﬁe accruing over sbme périod of time, which is
received by the owners of an asset. This income may include
'pure-profit' as well as profit. If pure profit were zero it
would refer to profit alone. The term 'net rental! is used
synonymously_with that of return. Corresponding to these two
concepts are the terms 'rate of return' and 'net rental rate'.
_'Theée expfess the ratio of income (over some time period) to
the value of an asset (at some date). If pure profit was non-
zero, both of these terms would refer to the ratio of 'profit
plus pure profit' to the value of an asset. In the case where
pure profit was zefo, they would refer to the 'rate of profit!

or, to give the same concept another name, the 'rate of interest'.

(iii) Theory

Theories attempt to link effects to causes or, to state
the same thing in an alternative way, to determine the
- magnitudes which are the subject of the theory. It is as well
to be clear about the meaning of the terms causation and deter-

mination from the start. They are used in this thesis to mean




- ./
the same thihg: both refer to a relationship between exogenous
and endogenous elements.

An econbmic theory can be decomposed into a number of
components. There are assumptions specifying what is to be
taken as given. These assumptions fix the values of certain
magnitudes and specify the relationships which are taken to
hold between certain variables. Such components are called
exogenous. On the other hand, there are the endogenous compon-
ents of the theory. These consist of those variables whose
values the theory seeks to determine. The third component is
a process of deduction. By this process of deduction, theorists
seek to find what implications the assumptions about the
exogenoué elements have for the endogenous variables.

The terms 'causation' and 'determination' are used in
regard to this relationship. IMore specifically, it is affirmed
that the exogenous elements cause or determine the values
gttained by the endogenous variablegc. However, there are a
number of points that should be noted in this regard. Firstly,
if the théory is an equilibrium theory, causation will relate
~to the determination of the equilibrium values of the
endogenous variables. The theory may not imply anything about
the values of the endogenous variables outside of equilibrium
and, therefore, of the processes which lead to the eslablish-
ment of equilibrium values. Secondly, determination or
causation may be incomplete. This would be the case if a theory
was an equilibrium theory and equilibrium was non-unigue.
Thirdly, the theory may be empty. This would be the case if
the theory was solely concerned to determine the values of the

endogenous variables in equilibrium but the exogenous components
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were not compatible with the existence of any equilibrium. 1In
this case the theory has no causal connotations at all.

The classification of elements into exogenous and endogen-
ous components relates to their role in a theory. A particular
economic magnitude may be an exogenous component‘in one theory
and an endogenous one in another. Indeed, one of the principal
features of the differences between the theories discussed in
the following'chapters is what they take as exogenous and
endogenous. Furthermore, it is difficult to lay down any
criterion as to what should and what should not be regarded as
exogenous or endogenous, other than claiming that the
appropriate methodology is the one which is likely to prove
most usefui for the purposes of the theory.

This is often not accepted. Instead it is argued that the
'proper' procedure is to consider as exogenous only those
matters which are 'non—economic'.1/ This, however, raises a
whole host of problems regarding what is to be classed as
economic. Certainly, in the case of the theories considered
in subsequent chapters, those matters which are treated as
.exogenous could not be considered as outside the legitimate
enquiry of eCOQOmists.

‘Given the above speéification as to what constitutes a
theory, a theory may be defective in two possible ways. It
could be criticized on the grounds of logic or it could be
empirically inadequate. The evaluation of theories of profit
in terms of Sraffa's work is confined to the former criterion,

that of assessing logical validity. In chepters III to XII

1/ See, for example, Bliss (1975), pp. 29-37.
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the five thebries of profit with which the thesis is
concerned are evaluated on this basis. The mode of procedure
~is the same in each case. 'Firstly, there is a chapter
specifying the content of the theory. This is then followed-
by another chapter which uses the Sraffa analysis to assess
the theory's logical structure. Chapter II provides an

outline of the main elements in Sraffa's analysis.



. CHAPTER 1II

PIFRO SRAFFA'S "PRODUCTION OF COMMODITIES
BY MEANS OF COMMODITIES"

(1) Introduction

Sraffa's book is distinetly peculiar. It is sub-titled a
"prelude to a critique of economic theory" although no economist
later than Marshall is cited and few hints as to what this crit-
ique consists of are given...Fufthermore, there is no explicit
suggestion that the fpamework in which the analysis is presented
might have a positive role in any reformulation. The assumptions
on which the conclusions rest are not systematically presented
but are scattered throughout the text and appendices. Moreover,
these assumptions do not contain a statement of the institptional
- structures to which the analysis relates. There is, for example,
no assunption pertaining to economic agents. 1In particular there
is no specification that producers maximise profit, that consum-
~ers choose rationally and there is no reference to demand or
\éupply”relations. ‘Conclusions are drawn from a reasoning which
is ‘not only terse, b@t in itself inadequate, when judged by the
standards of proof generally demanded by economic theorists.

The mathematical exposition is often expressed in terms now no
longer used although the preface acknowledges the author's in-
debtedhess to a number of distinguished mathematicians and Sraffa
has expressed the view that economic theory can be, and should be,
constructed with absolute'precision.1/r | »

It is, however, the case fhatxsiéffa's work can be repres-

ented as a self contained piece of analysis, for which rigorous

1/ sraffa (1961), pp.305-306 and Bose (1975), p. 11.
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proofs can be shown to exist,1/ and one that may be shown to
undermine conclusively the basis of much economic theory. The
neoclassical tradition of distribution theory founded by
3.B. Clark,?/ developed by Hicks,?’ Solow,4/ and samuelson,?/
and which has been embraced by countless other less notable econ-
omists, is threatened. So is Marx's theory of exploitation,s/
a fundamental aspect of.all forms of Marxian social theory. It
is also true of Austrian capital theory, originated by Menger7/
and Bohm—Bawerk,a/ and which has, in diverse ways, been extremely
influential., Furthermore, Sraffa's work may be used to reinforce
a theoretical approach attributed to Ricardo,g/ although
Ricardian economics too suffers severely when the implications
of Sraffa's results are spelled out. In all cases the critique
is not on; 6f tangential relevance but strikes at the foundations
of the conceptual coherence and logical structure of these |

theories. In Joan Robinson's perceptive phrase Sraffa's

1/ Sraffa's results have been examined by a number of mathem-
atical economists. $See, in particular, Blackley and

~ @ossling (1967), Bruno, Burmeister and Sheshinski (1966),
Burmeister (1968) Garegnani (1966) (19704, Miyao (1977),
Morishima (1966), Newman (1962), Pasinetti (1966) (19774,
Schaik (1976), Schefold (1971) (1976a) (1976b) and Tucci (1976)

2/ Clark (1899). o
3/ Hicks (1932).

4/ Solow (1956).

5/ Samuelson (1962).

6/ Marx (1867) (1894).

7/ Menger (1871).

8/ Bohm-Bawerk (1888).

9/ Sraffa (1951) and Works (IV) pp.9-41.
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analysis is a "doubly-distilled elixir" that can be savoured
"drop by drop, for many a day".1/ Nor may the damage stop>at
 this point. It has been maintained by several theoristsz/ that
Sraffa's analysis reveals critical defects in the general equil-
ibrium approach emanating from Walras3/ and formaiised by Debreu.4/
It is clear, therefore, that the "Production of Commodities
by Means of Commodities" represents a fundamental work on economic
theory. This chapter represents an exposition of its central
analytical structure. Subsequent chapters apply its results to
an evaluation of Ricardian, Marxian and Austrian theories, as
wéll as of the neoclassical theory of capital productivity and

Walrasian general equilibrium theory.

-

(ii) The Problems Considered
B Sraffa's concern is to examine the relationships which exist
between technology, relative prices, the rate of profit and the
wage within particular types of economic systems which are defined
by the assumptions in section (iii). In every such system, the
ﬁage and relative prices are determined by technology, once the
rate of profit is set at a specific viable level. Changing the
magnitude of this variable is associated with changes in rela-
tive prices and the wage, so the general forms which these
relationships take can be examined. A‘related problem which is
also examined is the comparison of different economic systenms
with particular reference to how the system which maximises the
wage alters as the rate of profit is set at different levels.

(iii) The Assumptions

"The types of economic system considered are specified by
Sraffa's assumptions. These relate to the form of technology,

relative prices, the wage and the rate of profit.

1/ Robinson (1961), p. 197.

2/ Notably Garegnani (1976), Eatwell (1976) and Roncaglia (1978).
3/ Walras (1874). .

4/ Debreu (1959).




15

1« Productive Processes

Each of the economic éystems considered is representéd

- technologically by a set of productive processes which trans-
form input vectors into output vectors. Any particular product-
ion process within a system is distinguished from the others by
the proportions in which it utilises and produces the various

commodities.

2. Periods of Production

Each process of production in every system has the same
period of production between the application of inputs and the
realisation of outputs. In Sraffa's words, there is an "annual.
cycle of production".1/ This is by no means as restrictive as
Tt appéars. For'example, a produétion process that involves t'
years can be decomposed into t sub-processes by introducing t-1
intermediate input vectors and t-1 intermediate output vectors.
Each sub process can then be taken to be a separate process with
%he same period of production. ZEvery such multi-period production
process can be treated analogously and moreover the periods
chosen so that each overall process is an integer multiple of
some "unit period" (Sraffa's year). All such multi-period
production processes can, therefore, be decomposed into a set of
unit period sub-processes and these taken to be the production

processes of the system under consideration.z/

1/ Sraffa (1960), p. 10.

2/ There are certain limitations on this procedure however.
It cannot deal with the case where inputs and outputs are
continuous in time. Furthermore, to keep processes finite
in number the overall processes from which they are derived
have to terminate in some period.
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2. Self-Replacement

Each system is capable of béing brought into a "self-
replacing'state" with regard to produced commodities. Produced
Qommodities are commodities which can be technologically produced
as new goods without loss at the-prevailing prices, wage and rate
of profit.1/ The system would be in a state of self-replacement
if the aggregate of any produced commodity used as input was no
greafer than its aggfegate output. Sraffa's assumption is not
that'fhé s&Sféﬁs'considered are actually in a state of self-
replacement but only that every system considered is capable of
being brought to such a state by changing the proportions in
which the individual processes enter it.2/ This condition
represents an assumption of economic viability and is obviously

a perfectly sensible one to make.

4, Uniformity of Wages, Prices and Profits

- In every sysﬁemveach unit of labour receives the same wage
reflécting the supposition that labour is "uniform in quality or,
what:zamounts to the same thing, we assume any differences in
Quality to have been previously reduced to equivalent differences
“in quantity".B/ .In addition theﬁprice structure of every system
is such that the price of a commodify is the same irrespective
of whether it is an ihbuf or output and the price of each

produced commodity is equal to its cost of production.4/

1/ There are two other types of commodity considered by Sraffa.
These are scarce natural resources, whose supply is fixed by
nature, and "obsolete" means of production that can be pro-
duced technologically but the production of which would not
cover costs of production at the prevailing prices, wage and
rate of profit. ILabour is not considered a commodity.

2/ Sraffa (1960), pp. 4-5, 11.
3/ Sraffa (1960), p. 10. '
4/ sraffa (196Q), p. 91.
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In systems which involve profits it is assumed that the
rate of profit is the same in each process and profits,
~ determined by this uniform rate, are considered part of the
costs of production.1/

The assumption concerning the uniformity of wages, prices
and profit rates define what may be called a "Sraffa equilibrium"

although Sraffa does not use the term equilibrium.2/>/

5. Payment of Wages

In most economic systems which involve a surplus of produced
commodities over replacements it is assumed that the wage is
paid "post factum" at the end of the production period and not
advanced at the beginning.4/ Certain results depend on this
assumption'and others do not.S/ Sraffa's models, however, can
be reformulated and results derived assuming advance payment of
wages.

~

6. Determination

Each economic system is assumed to be comprised of data and
relations which ensure that, given the rate of profit, the wage
and relative commodity prices are determined uniquely and are

economically meaningful. Sraffa explicitly expresses this

1/ Sraffa (1960), p. 6.

2/ Such uniformity may not characterise an equilibrium of supply
and demand. In this form of theory, equilibrium is defined
in terms of the consistency of agents' plans and in general
will not involve a uniformity of prices.

3/ With a positive rate of profit prevailing and with all prices
and the wage positive the assumption of self-replacement
obviously needs strengthening slightly so that a surplus of
produced commodity outputs over inputs is possible.

4/ Sraffa (1960), p. 10.

5/ For example, in order to derive an inverse linear relation be-
tween the wage and rate of profit the assumption is essential
but the inverse relation is unaffected if it is changed. It
is also not clear, a priori, whether it is more reasonabie to
assume ex-post payment of wages or treatment as an advance.
See Steedman (1977), pp. 103-105.
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assumption by stating that, in each system, the number of
distinct processes1/ is equal to the number of commodities, both
produced and non produced.z/ However, he recognises that this is
not in general an adequate representation of his assumption con-
éerning determination.3/ Therefore, the statement of this
assumption by Sraffa lacks clarity. -We proceéd in terms of cases
where fhe conditions are such that the equality of processes and
commodities ensures the determination of relative prices and the

wage when the rate of profit is known and wviable.

7o Basié Commodities Exist

The commodities comprising any system are divided into two
types, basic and non-basic. This distinction is important with
regard to understanding the determination‘of relative prices and
the wage given a rate of profit. Sraffa formulates the distinct-
ion between basic and non-basic commodities as follows:

"In a system of k productive processes and k commoditieé .o
We say that a commodity or more generally a group of n linked
commodities (where n nmust bé smaller than k and may.be equal
fo 1) are non-basic if of the k rows (formed by the 2n quantities
" in which they appear in each process) not more than n rows are
independent, the others being linear combinations of these. All

commodities which do not satisfy this condition are basic." 4/

1/ Distinct in the sense that no process can be represented as a
linear combination of the others.
2/ Sraffa (1960), pp. 5, 7, 44, 63, 77 and 78.

3/ See, for example, Sraffa (1960), pp. 59, 74-75 and 90-91.
Sraffa's statements in terms of "counting equations and un-
knowns" have misled a number of economists. See, for example,
Meek (1967), p. 164, Blaug (1974), p. 22 and (1978), p. 143.

4/ Sraffa (1960), pp. 51-2.
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This means that if we had a éystem of k procésses and k
commodities we would delete from the matrix of non labour inputs
" those elements pertaining to the commodities other than the n
commodities we are considering. Call this Matrix A*. We do the
same for the output matrix. Call this matrix B*. We then
combine A¥ and B* as a single matrix of dimension k x 2n and if
its rank is n, or less, the n commodities are non-basic.
Repeated application of this procedure will allow'a splitting of
the k¥ commodities into the two mutually exclusive categories of
basics and non-basics.

This formal definition provides no intuitive economic
interpretation of the nature of basics in the general-case.l/
However, in the case of a system composed only of produced
commodities, where each is produced by only one process, it does.
In this special case basic commodities are those which enter,
directly or indirectly, as means of production into all
commodities.Z/

Sraffa assumes that every economic system includes at least
one basip;3/  Each system, therefore, involves a "whirlpool"
production structure where it is impossible, even in the case
where each good is produced by only one process, t0 arrange tﬁe

"commodities in a hierarchy as in Austrian theory.4/

1/ It is, nevertheless, possible in all cases to specify the
economic characteristics of non-basics.
See Sraffa (1960), pp. 49-51, 74 and 78.

2/sraffa (1960), pp. 7-8.
3/ Sraffa (1960), pp. 8 and 50.
4/ See below, Chapters IX and X



8. Labour Inputs

Sraffa does not explicitly state that labour is involved
as an input in all production processes of every system. Never-
‘theless it seems implicit that fhis assumption is made, so there
are no completely automated production processes involving no
direct labour. However, Sraffa's results could be preserved
without this assumption as long as direct labour was involved in

the production of a basic commodity.

9. Returns to Scale

The analysis is "concerned exclusively with such properties
of an economic system as do not depend on changes in the scale
of production ..."1/ Consequently there is no need for any
assumptions concerning returns to scale or specification of
demand and supply relations. instead the analysis assumes pre-
determined levels of inputs and outputs. It follows that Sraffas
doés not appeal to any class of non-substitution theorem to
‘substantiate his analysis regarding the determination of prices
and the wage when the rate of profit is fixed. Thus his work is
not properly classified as linear economics or, indeed, as
economics within a supply and demand framework, This point has

for the most part been misunderstood or ignored by commentators.z/

1/ Sraffa (1960), p. V.

2/ See, for example, Blaug (1974) (1978), Bose (1964a) (1964b),
Burmeister (1975) (1977), Collard (1963) (1964), Eatwell (1977)
Howard (1979), Levine (1974) (1975) (1977) and Quandt (1961).
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(iv) The Systems Considered

The most general type of system defined by the above

. assumptions can include joint prodﬁction as well as single-
product processes, fixed as well as circulating capital and the
utilisation of non-produced as well as produced commodities.
Such a system can be written as:

Ap (1 + r) + Ds + fw = Bp | (1)
where A is an m X n input matrix of produced means of production,
D is an m x q matrix of non-produced means of production, B is an
m x n output matrix, p is an n element column vector of relative
prices relating to produced goods, s is a q_element column vector
of relative prices relating to non-produced goods, f is an m
element column vector of labour inputs, r is the rate of profit
and w the wage. By assumption 6, m = n + g Once r is set at a
viable level and a2 numeraire chosen p, s and w are determined
uniquely and at economically meahingful levels.

Sraffa builds up to the conceptualisation and analysis of
such a complex system by considering various simpler systems
 which are specialisations of it and also by concentrating analysis
on particular segments of such systems. The simplest system
considered is a subsistence and, therefore, zero-profit economy,
where all commodities are produced and there is no joint pro-
duction or any form of fixed capital. Such a system can be
represented by the matrix equation:

Ap = p | (2)

The second form of system considered is exactly the same as this
except that a surplus exists which is distributed according to
the equal profitability assumption. It can, therefore, be repre-~
sented by the matrix equation:

Ap (1 +r) =p (3)

In both these cases wages are regarded as consisting only of what

is necessary for subsistence and enter the systems as commodity
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inputs "on the same footing as the fuel for the engines or feed
for the cattle“;1/ consequently labour inputs do not appear

- explicitly. In the second case wages éie, therefore, considered
‘as advanced from capital.

The third form is the same as the second except for a recon-
ceptualisation of wages as paid out of surplus, ex-post, so that
the input matrix now indorporates only non-labour inputs and
profit is a rate only on the value of such.inputs. Such a system
can be represented by the matrix equation:

Ap (1 +r) + fw =1p ' | (4)

The fourth fbrm introduces fixed capital and this is
accomplished by considering such durable goods in terms of a
joint production framework. These goods at different stages of
obsolescence are treated as different goods and older goods,
remaining at the end of the production period, as bye-products.
Consequently every such capital good lasts for.only one periogd.
This is the appropriate procedure in a general theory of capita1.2
The matrix equation representing such a system can be written as:

Ap (1 + r) + fw = Bp (5)

The fifth form introduces pure joint production, i.e.
"joint products other than those which arise from the use of

fixed capital. Formally it can also be represented by equation

(5).

1/ Sraffa (1960), p. 9.

2/ "Only by treating capital goods at different stages of wear
and tear as gualitatively different goods, so that each
capital good newly defined can serve only for one period, can
we adequately deal with the age structure of capital"
Morishima (1969), p. 89. See also Morishima (1969) chapter 6
and Morishima (1973) chapter 13. Sraffa attributes the origin
of this conceptualisation to Torrens, but it is usually
associated with the Von-Neuman growth model.
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Sraffa also considers the production processes involving
non- produced inputs which may form a sub-set of processes in
any of the above types of system.

- Although this chapter is purely expository, Sraffa's con-
ceptualisation highlights a problem of which it is as well to
be aware at the outset. Non-produced inputs cover both scarce
natural resources and "obsolete" produced goods, i.e. produced
goods employed as means of production in a system while not
currently produced by that system.1/ Now, we have seen that in
addition to possibly using these types of inputs, all systems
that Sraffa analyses have "whirlpool" production structures,
because it is assumed that there is at least one basic commodity.
An obvioqs question which therefore arises is how a system ever
comes into being. The modern general equilibrium theory of
Arrow-Debreu deals with this matter by postulating an endowment
of resources which defines the transformations feasible within
the production sets of producers and, therefore, the economic
structures capable of emerging. Sraffa, however, does not.
There is no assumption made concerning such historically given
endowments relating to produced commodities in the systems
considered. In other words, Sraffa simply assﬁmes the possible
operation of such systems or, alternatively, assumes implicitly
that at the beginning of the period a préduced input structure
can be pulled forth precisely of that composition required by
the system. This kind of assumption is not unusual in economic
theory. It is typically made by Ricardo, Marx and neoclassical
theorists of the stationary or steady state. It is also made in
linear economics in the theoretical study of Leontief and

Von-Neuman models. This implies that for a work in economic

1/ Sraffa (1960), Chapter XI.
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theory to be fundamental, it does not have to be "realistic".
However, it does mean that using such a framework to depict the
conseqﬁences of economic decisions is potentially treacherous.

This point will be returned to at a later stage.1/

(v) Reconstructing a System

Sraffa explores the relationships which can be shown to
exist between technology, relative prices, the wage and rate of
profit in all thése types of economic system. In addition, his
analysis involves a comparison of different types of economic
system with special reference to the problem of how the set of
processeé which maximise the wage for any viable predetermined
rate of profit changes as the rate of profit changes. In
generatiﬁé his results Sraffa utilizes various devices which re-
structure the economic systems under examination so as to reveal
their properties more clearly. These devices will be used exten-
sively in the following chapters and it is, therefore, important

to explain their main features.

~

1. Reducfion to Dated ILabour

In any system‘where direct labour inputs are explicitly
stated and where there are no non-produced material inputs
"reduction to dated labour" consists of resolving the price of
a commodity into the series'of labour inputs which may be said to
be embodied in the commodity to which the price refers. Each
such dated labour input is multiplied by the wage and the profit
factor (1 + r) to 2 power indicating the number of periods which
have occurred between the utilisation of that labour and the
emergence of the final product. Each term is theréb&‘weighted

by an appropriate magnitude indicating its date. Sraffa gives an

1/ See below, Chapter XII. .
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example of such a procedure for a particular commodity produced
in a system represented by the matrix equation (4).

Ap (1 4+ ) + fw=1p
Let us write the equation representing the process as:

(a“p1 + 8,50y + eee a1npn) (1 +r) + f,w = p,
where a1j (j = 1...n) represents the amount of commodity j used
as input in the production of commodity 1, f1 represents the
labour input and P (j = 1eeen) is the price of commodity j.
"We begin by replacing the commodities forming the means of
production of commodity 1 with their own means of production and
quantities of labour: that is to say, we replace them with the
commodities and labour which, as appears from their own respective
equations, must be employed to produce those means of production;
and they, having been expended a year earlier ... will be multi-
plied by a profit factor at a compound rate for the appropriate
period, namely the means of production by (1 + r)2 and the labour

by (1 + f) eeeo We next proceed to replace these latter means of

production with their own means of production and labour, and to
these will be applied a profit factor for one more year, or, to
the means of production (1 + r)> and to the labour (1 + r)2.
| We can carry this operation on as far as we like and if
next to the direct labour f1 we place the successive aggregate
'quantities of labour which we collect at each step ... we shali
obtain a reduction equation ... Besides the labour terms there
will always be a "commodity residue" ... but it is always
possible, by‘carrying the reduction sufficiently far, to render
the‘residue so small as to have, at any prefixed rate of profits
short of ... (the maximum)... a2 negligible effect on price".1/
Sraffa notes that, although the formal procedure of

reduction is applicable to joint production processes, it will

1/ Sraffa (1960), pp. 34-35. The notation has been altered to
conform with this chapter.
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not, in general, be appropriate. - He refers to a case involving
two processes each producing two commodities. .

", ..We... have to give aﬁnegétive coefficient to one of the
two'joint,production equations and a positive ore to the other so
as to eliminate one of the products while retaining the other in
isolation. Consequently some of the terms in the reduction
would represent negative qﬁantities of labour, for which no
reasonable interpretation could be suggested. What is worse,
since the series would contain both positive and negative terms,
the "commodity residue" instead of decreasing toward zero...
might show steady or even widening fluctuations so the series
would not converge, that is to say the sum would not tend to a
finite limit.n!/

This procedure is ofAimportance for understanding the limit-
ations inherent in the theories of value and distribubtion dealt
with in the following chapters. It can be expressed more
systematically-for a whole economic system if we use matrix
-notation.

Take the most general form of a system to which the operation
is relevant. This is represented by the matrix equation (5).

Ap (1 + r) + fw = Bp
The problem is to represent the price vector p in terms of a
series of vectors each composed of appropriately dated labour
quantities. Define dt»as the column vector of direct labour in-
puts involved in the production of a unit of each commodity, such
that £ = 8490, s0 a© = 3", This represents the vector of unit
direct labour requirements and is, therefore, the labour vector
of date O. |

Define f(1) as the vector of direct labour requirements

(1)

necessary, together with a matrix of non-labour inputs A

1/ Sraffa (1960), pp. 58-59. .
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to produce A (which, in turn, together with f, produces B).

f(1) is, theréfore, the first stage indirect labour requirements
needed to produce B. Also define d(1) as the corresponding first
stage indirect labour requirements to produce one unit of each
commodity as final output, such that f(1) = Bd(1), SO d(1) =
B-1f<1). since £{1)= 2a(0)s a () 3=1um=1e. mnis represents the
vector of first stage unit indirect labour requirements and is,
therefore, the labour vector of date 1.

Defining d(2) as the second stage indirect unit labour
requirements and carrying out a procedure analogous to the above
‘we would find that d(z) = (B-1A)2 B 'f. This would represent
the labour vector of date 2. This procedure may be repeated for
d(3), d(4) «es Such terms are components of the matrix reduction
series which represent the price vector p:

B lew+ (1 + 2)B a8 ' ew + (1 + r)2(@ 12)% 1w + ... (6)
Hence we have a series of dated labour vectors each of which is
multiplied by the relevantly powered profit factor and the wage.
éiven a "whirlpool" production structure such a series is
necessariiy infinite and with only a finite number of terms re-
presented theresboﬁld also appear a commodity residue matrix
multiplied by the price vector and weighted by a profit factor.

Equation (6) gives a more complete formulation than that
contained in Sraffa but the'points made by Sraffa remain. It may
not be possible to compute the series, for the inverse matrix B"1
will not exist if the output vectors of the production processes
are not a linearly independent set. Some of the dated labour
terms may be negative (B-1A need not be a non-negative matrix).
The series does not necessarily converge. (B-1A)t need not tend
to 0 as t tends to infinity. However, in the case where each
commodity is produced by only one process B becomes a diagonal

matrix which, by a suitable choice of ﬁnits, can be represented
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by the identity matrix I and in this case (6) becomes:
P + (1 + 1) Afw + (1 + r)2A%Fw ... (7)

' Here, given Sraffa's assumptions, the terms can be computed, they
are all positive and the series converges for 0 € r < Maximum r.1/
While the dated labour analysis has been applied to the
price vector p, in the cases where it is a valid procedure, the

sum of the dated labour vectors would represent the vector of
total labour values. However, to compute this vector Sraffa

typically uses another restructuring device called a sub-system

as it is of wider applicability.

'2 . Sub-=Systems

A sub-system is defined as a restructuring of an economic
system such that the system is transformed into one which is in a
self-replacing state and in which only one unit of a particular
comnodity appears in net output.z/ Thus, for example, given a
system whose produced input matrix is A and whose output matrix
is B, we seek a row vector of multipliers, s, such that sB - sA = .
g0 that s ='e(B -,A)-1 where e is some unit row vector. The
ﬁultipliers are thenzgﬁe%he actual system to convert it into the
sub-system.

Although the aggregate of labour involved in the sub-system
produces not only the commodity appearing in net output, never-
theless, since all the other commodities produced are feplacements
this labour can be regarded as being "embodied" in fhe cbmmodity.-
"Thus in a sub-system we see at a glance, as an aggregate, the
same quantity of labour that we obtain as a sum of a series of

terms" in the reduction equation.3/

1/ Schefold (1976b), pp. 1-2, Steedman (1977), pp. 164-166.
2/ sraffa (1960), p. 89.
3/ sraffa (1960), p. 89.
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In any economic system there are potentially as many sub-
systems as there are produced commodities. However, such sub-
- systems may not be capable of being derived, for the matrix
(B - A)-1 may be singular. Also, in the case of joint production,
some of the elements of s may be‘negative so that there is no way
such a sub-system could represent an actual system.1/ Neverthe-
less, for many purposes, this aspect dées not prevent its useful-
ness. Indeed it is useful in great part precisely because of
this pr0perty.2/ However, given Sraffa's assumption, in a
production system involving only produced goodsand no joint
production, the sub-system for each good is capab;e of calculatibn
and the multipliers are non;negative.B/

3. The Basic System 4/

In the previous section we have dealt with the distinction
between basic and non-basic commodities. The importance of this
distinction is that the former can be shown to play a far more
fundamental role in determination than the latter. We can
entirely eliminate non-basics from a system and preserve certain
rélationships unchanged.

Assuming we have a systen comprising k processes and k ’
commodities "we can find a set of multipliers ... which applied
to the original k equations make it possible to combine these
into a smaller number of equations (equal in number to the basic
products) in each of which any quantity of a non-basic is

cancelled by an equal quantity of opposite sign, so that only

1/ Sraffa (1960), pp. 56-58, 60-61, and 68-69.
2/ See below, Chapter IV.
3/ Pasinetti (1977), pp. 62-63.

4/ The discussion here ignores certain complications which arise
when non-produced means of production exist. See below,
Chapter IV,section (viii).
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basics are included in quantities different from zero".1/

.In other words, Sraffa demonstrates that it is possible to
‘ fihd a set of elementary row operations applied to A and B which
will yield metrices A* and B* such that the elements in
the columns associated with non-basics will all be zero.

The resulting set of equations is called the basic
system.2/3/ This system is equivalent to the original in that
the values which it determines for the prices of basics and the
wage, given the rate of profit, will also be solutions for the
original system.4/ However, such a system may not be a feasible
arrangement of actual production processes because a basic
equation may not represent an actual process and it may contain
negative quantities as well as positive.s/ However, if the non-
basics are all produced commodities and there is no joint pro-
duction these difficulties do not occur.6/ And, in any event,
given the determining role of basics, it is possible for many
purposes to concentrate attention on the simpler basic systems.
This has important implications for Ricardian theory and theories

of supply and demand.

"4, Standard Prqportions7/

The basic system can be used to reconstruct the economic

system into proportions which highlight the relation between the

1/ Sraffa (1960), p. 52.
2/ Sraffa (1960), pp. 52 and 92.

3/ Actually there are an infinite number of basic systems corres-
ponding to any actual system because the units in which the
multipliers are expressed have not been defined. Ve assunme
some convention has been adopted whereby this degree of indeter-
minacy has been closed.

4/ Sraffa (1960, pp. 55 and 62.
5/ Sraffa (1960), pp. 52-53.
6/ Sraffa (1960), p. 52.

7/ The discussion here again ignores certain complications which
arise when non-produced means of production exist. . See below,
Chapter IV, section (viii).



29

wage and rate of profit. To derive this, we seek a vector, q,
of multipliers which, when applied to the basic systen, alter the
proportions of these equations so that the aggregate output of
each basic bears the same proportion to its use in aggregate as
an input. Let the mabices A and B represent the input and output
matrices of the basic system. What we $eek is the vector g
such that: | _

4 (1 + R) = B¢ (8)
The matrix equation (8) gives an equation for R of the same degree
as the number of basics so there may be multiple values of R, to
each of which corresponds a set of multipliers.1/ However, only
the lowest R and its set of multipliers turns out to be useful
for Sraffa's'purpose, which is to use the net product of such a
reconstructed system as numerairefin the study of the actual
system. The net product corresponding to the lowest R is in
general the only one "in terms of which, at all levels of the
wage ... (2and ... at all the levels of the rate of profits from O
to its maximum) it is possible for the prices of commodities to
be finite".2/ '
| The smallest R is termed, by Sraffa, the "standard ratio“.B/
The net product is called the "standard net product" or "standard

national income" or "standard (composite) commodity".4/ The set
of equations taken in the proportions which produce the standard

commodity is called the "standard system".5/ Sraffa takes as

1/ Actually there are an infinite number of multiplier sets
corresponding to each R because the unit in which the
multipliers are expressed has not been defined. Again we
assume some convention has been adopted whereby this indeter-
minacy is abolished.

2/ sraffa (1960), p. 54.
3/ Sraffa (1960), p. 21.
4/ sraffa (1960), p. 20.
5/ Sraffa (1960), p. 20.
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numeraire that amount of the standard commodity which would form
the net product of the standard system, employing the whole
" annual labour of the actual system to which it relates.1/
The annual labour of all actual systems is assumed to equal
unity.z/ Consequently with profits and the wage of the standard .
system measured in this numeraire we have:

Profit = 1 - wage
Division by the aggregate means of production of the standard
system yields

r = R(1 - w) (9)
This shows that the réte of prbfit in the standard system is a
decreasing linear function of the wage and is independent of
prices.

| The importance of this relation, éﬁd of the construction

from which it is derived, is that Sraffa shows that it applies to
the actual system from which the standard system is derived when
the standard commodity is used as numeraire. "The same rate of
irofits which in the standard system is obtained as a ratio

between quantities of commodities, will in the actual system

. result from the rafio of aggregate values“.3/ Furthermore, if
equation (9) is added to the actual system, as a replacement for
the equation defining the numeraire, then prices and wages are
expreséed in terms of the standard commodity.4/ It follows that

R may be termed the "maximum rate of profit" for the standard as
well as the actual system.s/ It is associated with a zero wage
and as the wage, measured in the standard commodity, rises above
zero, the rate of profit falls. Moreover, this relation is indep-

endent of the movement of prices.

1/Sraffa (1960), p.20
2/sraffa (1960), p. 10.

3/Sraffa (1960), p. 23 and also 61-62. See also Blakely and
Gossling (1967), Burmeister (1968), Pasinetti (1977 and fiyao

4/Sraffa (1960), p. 31. (1977)
5/Sraffa (1960), p. 17 and 22.



In the absence of joint production and scarce non-produced
commodities all components of the standard commodity will be
: positive.1/ In the more complex cases negative components can
occur.2/ This, however, does not restrict the use of the
standard commodity as a numeraire, for the choice of a numeraire
is arbitrary in an economic system which does not involve money.
In such a case, the numeraire is only a unit of account. What is
important is that the numeraire chosen has properties which aid
analysis and the standard commodity numeraire is so endowed
because of the simple relationship it establishes through
equation (9).3/

In this section we have considered four operations of recon-
struction. It is important to note that they do not conflict
with assumption (9) concerning the absencé of any specification
relating to returns to scale.4/ Sraffa points out, in relation
to the standard system, that the actual system studied "consists
of the same basic equations as the standard system only in
different proportions ...": and that "particular proportions,
such as the standard ones, may give transparency to a system and
render visible what was hidden, but they cannot alter its mathém—
‘atical properties".B/ The substance of this point holds true for
all the operations outlined above. .They involve only hypothetical
or notional rearrangements which are separate from any actual
economic changes.

In the next four chapters we apply the results of this

analysis to an evaluation of Ricardian and Marxian theories of

4/ Sraffa (1960), p. 29.
2/ sraffa (1960), p. 53, 72 and 77.
3/ See also, Sraffa (1960), p. 18.

4/ A number of writers have maintained that such a conflict exists,
See, for example, Quandt (1961).

5/ Sraffa (1960), p. 23.
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value and distribution. The following four chapters utilize
it for an assessment of the neoclassical theory of capital

- productivity and Austrian theory. We then seek to examine the

relation of Sraffa's model to that of Walrasian general

equilibrium theory.
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CHAPTER TIII

THE RICARDIAN THEORY OF PROFIT

(i) Introduction

This chapter is concerned with Ricardo's theory of profit.

To seek to define Ricardianism more génerally as a tradition or

school involves major issues of controversy which are tangential

at this stage.1/ However,»limiting analysis to the work of

Ricardo alone still poses problems. Ricardo was a notoriously

disorganised Writer.z/ The meanings he attached to such terms

as 'value', 'profit', 'wages' and 'rent' are sometimes ambiguous.B/

Despite his fame as an abstract and consistent model builder,4/

the various parts of his system are poorly integrated.5/ Moreover,

1/ Even if we concentrate on profit theory the term 'Ricardian

2/
3/
4/

5/

school!' can be used in very different ways, reflecting diverse
interpretations. TFor example, it is possible to argue, as in
effect does Marshall (1890), that the labour theory of value,
with its implications that profit represents 'deduction' or
exploitation, was for the most part an irrelevance and Ricardo's
main achievement was to abandon it. A polar opposite view is
that of Marx (1862b) who maintained that Ricardo's analysis
represents a significant stage in the development of a logic=
ally watertight theory of exploitation. Others, like

Stigler (1958) imply that Ricardo's affinity to Marx's results
stem from a pragmatic commitment to the labour theory, not a
philosophic or even analytic orientation. On the other hand,
Myrdal %1953)'and Gordon (1959) reverse the basis of adherence.

Mill (1848) and Marshall (1890) considered themselves part
of the Ricardian tradition as did Marx and the Ricardian social-
ists. ZEminent historians of thought like Schumpeter (1954)
argue that by 1831 Ricardianism was no longer a living force.
In contrast the increased attention recently given to works of
Bortkiewicz (1907), Dmitriev (1898) and Sraffa (1951), (1960),
have led Dobb (1973) and Meek (1977) to reconstruct the history
of thought in terms of a Ricardo-Marx-Sraffa tradition, dist-
inguished from that of 'Supply and Demand' in which both Mill
and Marshall are leading figures. Moving beyond the confines
of profit theory, other uses of the term Ricardianism appear,
of which that of Keynes (1936) is perhaps the most widely known.

Sraffa (1951).
Dobb (1973), pp. 84-T.

See, for example, Schumpeter (1954), p. 474 and Dobb él933),

. ppo e
Modern economists have sought to reformulate these parts so as
to form a consistent whole. See, for example, Barkai (1959),
Brems (1970), Findlay (1974), Pasinetti (1960) and Sam%elsg?

A 1978).
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his theory was developed within a framework of controversy and
he often, illegitimately, took as support for his own theory the
~defects in his critics' arguments. No attempt is made here to
solve these problems. Instead Ricardo's terminology is interpreted
as we would interpret that of a modern economist, except where
this interpretation clearly misrepresents what Ricardo meant.
Nor is any attempt made to integrate Ricardo's model in a
' logically satisfactory way, although arguments are made which do
impinge on such attempts. However, attention is given to the
historical development of Ricardo's ideas, as his earlier work is
often important in its own right, and Ricardo's ideas on key

matters cannot be understood without knowing this evolution,

(ii) The Problems Considered by Ricardo

Ricardo's central problem was to explain changes in class
incomes within national income.1/ It was central because Ricardo
was concerned with the determinants of growth. In his view
growth resulted predominantly from capital accumulation. Tech-
nical progress was not emphasised.z/ Accumulation was considered
a function of the economic surplus.3/ It, therefore, becare
necessary to explain the size and composition of the surplus.
The two elements of the surplus, rent and profit, were not of
équal significance. Ricafdo‘assumed that landlords' saving was
negligible.4/ The determinants of profit thus becomes crucial.
Moreover, within this framework, the rate of profit is of

special significance. The savings' propensity of the capitalists

1/ (Works I), p. 5 cnd (Works VIII), pp. 78-9.
2/ Schumpeter (1954), pp. 585-6.

3/ This consists, in Ricardo's work, of the net national product
minus wages. No net saving is assumed to arise from wage
income because wages are held down to subsistence levels by
the Malthusian population mechanism.

4/ Ricardo acssumes that the decision to save is also a decision
to invest. See Garegnani (1978a).
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"

was assumed to be a stable function of the rate of profit.

Thus, given a rate of profit, the rate of accumulation is‘

detéfmined.1/ , |

The main proposition of Ricardo's analysis is easily
summarised. Assuming that wages are kept at subsistence by the
ﬁalthusian population mechanism, that agricultural production is
subject to diminishing returns and is a component of the subsist-
énce-wage, that there is competition'and that accumulation is a
function of the rate of profit, then agricultural productivity
must decline over time leading to a decline in the rate of profit.
The decline in agricultural productivity causes agricultural goods
to rise in price relative to manufactures, which are produced
under conditions of constant returns to scale. The cost of thé
subsistence wage bundle of commodities also rises in terms of
manufactures and this reduces profits per unit of capital through-
out the economy. This causes the economy to approach a stationary
state where the level of r is such that no further impetus to
accumulation exists and the economy merely reproduces itself
without changing scale.e/ The greater part of Ricardo's
fheoretical work was an attempt to put these ideas into a con-
sistent logical system.

His purpose was not solely analytic. The analysis was
devised in arder to attack those institutions which hampered the
rising bourgeois class in its activity of accumulation. More
particularly, the purpose was to demonstrate the inexpediency
of the restrictions on the importation of agricultural commod-

ities which then prevailed. In Ricardo's view, these restrictions

1/ If capitalists are the only savers and their savings'
propensity (s ) is a constant, then the rate of accumul-
ation (I/K) ncessarily equals P

2/ (Works I), pp. 120-121.
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could only hasten the onset of the stationary state. But, as
the political issues dimmed, the theory increasingly became of
. significance in itself and the polemical motivations, which

caused him to begin his investigations, withered.

(iii) Aspects of Ricardo's Method

Ricardo's problem is one of historical development. How-
ever, he often tackled the problem in other terms. The overall
model is decomposed into sub-sets of relations which are then
examined while holding other variables constant. This 'one at a
time' method is particularly significant in the theory of profit
and value. Thus, in studying the determinaﬁts of prices and the
relation.of wages, prices and profits, he holds outputs constant.1/
Furthermore, he.ignores rent. Rents are conceived as intra-
marginal surpluses, determined once outputs are fixed, so they
play no role in the determination of pricés or in the relation
between the wage and profits.Z/ Consequently Ricardo gets 'rid
of rent' in order to concentrate on the relations of the wage,
prices and profits.3/ Moreover, the wage, prices and profits
which Ricardo analyses are those associated with equilibrium.

All are assumed uniform over time and between sectors.4/
There is, therefore, a dual concept of the 'stationary state!

in Ricardo. It represents not only an actual state where the
growth process terminates, but also 'a conceptual construct or

tool of analysis ...! .5/

1/ This is particularly true of Chapter 1 in the Principles,
(Works I). See also, Schumpeter (1954), pp. 483, 569 and

652-654.
2/ (Works I), p. 77.

3/ sSraffa (1951), p. xxiii and Schumpeter (1954),pp. 569,623
and 675.
4/ Ricardo was quite explicit on this. He wrote to Malthus
'You always have in mind the immediate and temporary effects
eee(I) .. fix my whole attention on the permanent state of
things that will result from them'. See Schumpeter (1954)

pPp. 494-5,
5/ Schumpeter (1954), p. 562.
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These methods were used by Ricardo to assist in obtaining
definite results. As such they have been both praised and
cqndemned. For example, Blaug writes, 'His gift for heroic
abstréctions produced one of the most impressive models, judged
by its scope and practical imporf, in the entire history of
economic theory ....'.1/ On the other hand Schumpeter has
written, 'The comprehensive vision of the universal interdep-
endence of all the éléments of an economic system that haunted
Thunen probably never cost Ricardo as much as an hour's sleep.
His interest was in the clear-cut result of direct practical
significance. In order to get this he cut the general system
to pieces, bundled up as large parts of it as possible, and then
put them into cold storage ... in the end, the desired results
emerged almost as tautologies ... The habit 6f applying results
of this chéracter to the solution of practical problems we shall
call the Ricardian vice.'?/

For our purposes, however, it only needs to be stressed that
Ricardo's method makes the examination of his work in terms of

Sraffa's analysis particularly easy.

(iv) The Argument of the Essay 3/

In order to support his theory, Ricardo believed he needed
to establish an inverse relation between the numeraire wage and
the rate of profit. Accumulation, with diminishing retufns
operative in agriculture, would not alter the equilibrium level
of the subsistence commodity bundle which workers could purchase,

but it would, in his view, lead to a rise in the numeraire wage.

1/ Blaug (1978), pp. 140-141.
2/ Schumpeter (1954), pp. 472-473. See also pp. 569, 668 and 1171.

3/ 'An Essay on the Influence of a Low Price of Corn on the
Profits of Stock, Showing the Inexgediency of Restrictions
on Importation' (Works IV), pp. 9-41.



This would be the transmission mechanism by which diminishing
returns reduced the rate of profit. However, Sraffa argues that
initially Ricardo dealt with the relation of diminishing returns
and the rate of pfofit in a simplified context, which precluded
the need for vaiuation and allowed the relation to be formulgted‘
in product terms.

‘At first, both in the Essay and in Ricardo's letters of
1814 and early 1815, a basic principle had been that "it is the
profits of the farmer that regulate the profits of all other
trades +seese " The rational foundation of ... (this) ...
principle ... is that in agriculture the same commodity, namely
corn, forms both the capital (conceived as composed of the sub-
sistence necessary for workers) and the product; so that the l
determination of profit by the difference between total product
and capital advanced, and also the determination of the ratio of
this profit to the capital, is done directly between quantities
of'corn without any question of valuation. If is obvious that
only one trade can be in the special position of not employing
vfhé products of the other trades while all the others must
émploy its product as capital. It follows that if there is to
be a uniform rate of profit in all trades it is the exchangeable
values of the products of other trades relative to their own
capitals (i.e. relatively to corn) that must be adjusted so as
to yield the séme rate of profit as has been established in the
growing of corn; since in the latter no value changes can alter
the ratio of product to capital, both consisting of the same
commodity ..... The advantage of Ricardo's method of approach
is that, at the cost of considerable simplification, it makes
possible an understanding of how the.rate of profit is determined

without the need of a method for reducing to a common standard

a heterogeneous collection of commodities.'1/

1/ Sraffa (1951), pp. xxxi - xxxii.



Sraffa's attribution of a 'corn theory of profit' was
anticipated by Dmitriev1/and hés been widely accepted.
However, it has been forcefully argued by Hollanderz/ that the
textual evidence is not sufficient to justify it.3/ The merit
of tpe Sraffa interpretation, however, is that it makes sense of
Ricardo in a way that Hollander does not. It may be that such ’
a sense is an imposed one, but_for the purpose of evaluation we
shall follow Marshall's advice4/ and generously interpret
Ricardo by accepting Sraffa's argument.

Ricardo vent on in the Principles to attempt to generalise

this érgument but it is opportune to note here that in doing so
he remained within the confines of a model which distinguished
between wage goods and non-wage'goods, believing that the rate
of profit is exclusively determined by the conditions of produc—
tion in wage good industries. The conditions of production in
industries producing 'luxuries' are irrelevapt.5/

The need to generalise his theory was undoubtedly felt to
‘be more acute because‘of the criticism made by Malthus. 'In no
case of production, is the product exactly of the same nature as
the capital advanced. Consequently we can never properly refer
‘to a material rate of produce ... It is not the particﬁlar
profits or rate of produgé upon the land which determines the

general rate of profits of stock ... 6/ Moreover, Malthus

1/ Dmitriev (1898).
2/ Hollander (1973) and (1975).

3/ 'It follows from the argument of this paper that substant-
ially the same position as that ultimately appearing in the
Principles was maintained from the very outset, namely that
variations in the money-wage rate, in consequence of
changing prices of wage goods, will be accompanied by inverse
movements in the general rate of profit.' Hollander (1973),

p. 260.
4/ Marshall (1890), Appendix 1.
5/ (Works I), pp. 118, 132 and 205.
6/ (Works VI), pp. 117 - 118.
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argued, by implication, that Ricardo's position could not be vali-

dated in a general framework. In Malthus's own Principles

" he maintained that 'profits depend upon the prices of commod-
ities, and upon the cause that determines these prices, namely
the supply compared to the demand ... (Ricardo's) ... theory
of profits depends entirely upon the circumstance of the mass
of commodities remaining at the same price ... We can infer
nothing respecting the rate of profits from a rise in money
wages, if commodities, instead of remaining at the same price
are variously affected ...'1/ Malthus did accept that the
rate of profit declined with capital accumulation but believed
that the operative mechanism was very different from that
described by Ricardo. The rate of profit fell, in Malthus's
view, because of an excess of capital in relation to aggregate
demand. ' ... All will in my opinion depend on the state of
capital compared with the demand for it. This will be the prime
mover, and it is this which will determine the profits which a
éépital employed in agriculture shall yield ...'2/

7 Ricardo yielded nothing substantial to Malthus. He
adhered throughout to the view that profit arose from the con-

ditions of production and that the forces of supply and demand

1/ Malthus (1820), pp. 326-334 (quoted in Dobb (1973), p. 74).
Malthus, of course, was not Ricardo's only critic. West
believed that the wage and rate of profit were positively
related. See Stigler (1952), p. 177. Other economists
were, in general, not well disposed to accepting Ricardo's
analysis. See Gordon (1959), Meek (1967), pp. 51-74.
and Dobb (1973), pp. 96-136.

2/ (Works VI), p. 111. Malthus's position, like that of
Ricardo, reflected an ideological commitment. In Malthus's
case his opposition to Say's law reflected his attempt to
reconcile the interests of the landlord and capitalists.
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played only a subsidiary role of distributing this piofit
according to the requirements of a uniform rate on capital.
What Malthus's arguments did, however, was to bring home to
Ricardo the need for a generalization and to lead him to
believe that his arguments were contrary to those of 'supply

and demand' theory and that, as such, the latter was deficient;1/

(v) The Argument of the Principles

" In the light of the above, it is not surprising that
Ricardo believed that a generalization of his argument required
a theory of value by which he could determine the effect which
a rise in the numeraire wage would have on ﬁrices and through
these on the rate of profit.2/ He begins by adopting a labour
theory of value where the ratio of equilibrium prices of any two
commodities will equal the ratio of their embodied labour co-
efficients. The point which Ricardo stresses is that Smith,
and his followers, had rejected the labour theory for erroneous
reasons and that the theory is of more general applicability
than they had believed. '

Smith méintained that the labour theory of value held only
in tearly and rude' society which 'precedes both the accumulation
of stock and the appropriation of land.'B/ However, as soon as
private property in the heans of production develops it ceases
to be a valid principle governing relative values. In effect,

Smith argues that the very existence of property incomes

gt

1/ (Works I), ChaptersIV, XX and XXX. See also Schumpeter (1954),

2/ More specifically, Ricardo believed he required a theory of
value applicable only to commodities 'which can be increased
in quantity by the exertion of human industry, and on the

roduction of which competition operates without restraint.'
€WOrks I), . 12. By value Ricardo generally means
equilibrium price. See (Works I), p. 92. However, see
below, section (vii). . '

3/ Smith (1776), p. 53. . .
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invalidates the labour theory. In this context he develops
an 'adding up'! theory of value where the equilibrium price of
a commodity equals the sum of the remuneration paid to the
factors that produced it, i.e. wages, rent and profit. !/

Ricardo showed that, provided that the different forms of
éapital were used in the same proportions in all productive |
processes, the existence of profit, when allocated on the basis
of a uniform rate, was not incompatible with the labour theory.
Moreover, the existence of rent, whatever the circumstances,

did not contradict the theory because rent was price-determined,
not price-determining.z/

In defending the labour theory of value in this way
Ricardo explicitly recognized its limitations. Where the
tconstitutions of capital' were different between industries,
the competitive requirement of a uniform rate of profit ensured
that relative equilibrium prices no longer exactly equalled
embodied labour ratios.B/ However, he argued that the deviations
;ere unimportant and that although the labour theory was not
analytically correct, nevertheless, it gave a sufficiently good

~approximation for his purpose.4/

On this basis, Ricardo provided a generalization of his
theory on profit. He did so by substituting embodied labour
for corn as the unit in terms of which economic magnitudes
were measured. Profit was now determined by the 'proportion of
the annual labour ... directed to the support of the labourers.'5/
Consequently the rate of profit would fall with diminishing
returns because of the rising labour cost of corn, a necessary

component of the subsistence wage bundle.

1/ Smith (1776), pp. 54-55.
2/ (Works I), Chapter II.
3/ (Works I), Chapter I.

4/ (Works I), p. 36. See also Sraffa (1951), pp. xxxvii and x1,
and Stigler (1958),

&5/ (Works TY. n. 40._



(vi) The 'Ricardo Effect!

Ricardo never substantialiy improved upon this formulation
of his theory. However, he did attempt to argue his position
rather than simply assert it. These arguments are important in
their own right and, moreover, form the basis of a problem, the
solution of which evaded him during the rest of his 1life,

i.e. the problem of determining an 'invariabie standard of value!.

In his working out of the labour theory of value, Ricardo
discovered what he termed the 'curious effect' of an increase
in the numeraire wage and the corresponding decrease in the
rate of profit.'1/ Such a wage and rate of .profit change, he
argued, would, in industries which were sufficiently capital-
intensive, cause prices to fall. In such a case, the reduction
in profit costs would more than compensate for the increase in
wage costs.

Although this implied that the labour theory did not
strictly hold,z/ Ricardo, rathér than regarding it as weak-
‘ening his attempt to generalize his profit theory, took it as
a phenomenon in his favour. The reason for this is clear.
Malthus had argued, in his opposition to Ricardo, that 'supply
and demand! would operate to increase all prices, if the wage
rate rose. This proposition was initially put forward by
Smith and represented a deduction from his 'adding up' theory
of value. Ricardo's examples indicated, by contrast, that |
prices would fall. In fact Ricardo was more explicit. 1In the

first edition of the Principles he wrote 'it appears ce¢eee

that no commodities whatever are raised in absolute price,

1/ (Works VII), p. 82.

2/ The defect of the labour theory of value due to different
constitutions of capital can be looked at in two different
ways. 'First, that of occasioning a difference in the
relative values of two commodities which are produced by
equal quantities of labour. Second, that of the effect -
which a rise of wages has in producing a change in their
relative value.,' Sraffa (1951), p. xivii.
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merely because wages iise; that they never rise unless addit-
ional labour is bestowed on them; but that all commodities in
- the production of which fixed capital enters, not only do not
rise in wageé, but absolutely fall!. 1/2/

Ricardo's presentation,was,4however, contrived. The fact
that no price rose, and those of commodities using fixed
capital fell, resulted only because his numeraire commodity
was produced under conditions of 'unassisted labour' which re-
presented the lowest 'constitution of capital'. Malthus

pointed this out,s/ and in the third edition of his Principles

Ricardo responded by choosing as numeraire that commodity

which had an 'average constitution of capital'.4 His examples
were then formulated to show that, when numeraire wages rose
and there was a decline in the rate of profif, those commodities

with a 'constitution' above average fell in price and those

1/ (Works I), p. 63.

-2/ Understanding of Ricardo here will be aided if a criticism
to be made later is anticipated. The reason why Ricardo
took the 'curious effect! of a rise in wages to support
his position is clear but not valid. It is not valid, as
he formulated it, because it does not logically bear upon
the problem of the relation of the numeraire wage and rate
of profit. In his numerical examples dealing with this
matter he postulates an increase in the rumeraire wage and

~a fall in the profit rate rather than properly deducing the
latter from the former. Obviously any result derived from
such a procedure is irrelevant to his problem. It would
appear that Ricardo was ‘'distracted' from his proper course
by the criticisms of Malthus. In any event, to undermine
one's critics does not in itself justify one's own argument.
Malthus' method was no better, however. His main point
represented no more than an indication that a true multi-
sector analysis was more complex than that of the 'corn
model', and an assertion that this complexity undermined
Ricardo's position.

3/ (Works II), pp. 62-4.
4/ (Works I), p. 45.
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with a below average 'constitution' rose in price. In the
former case, the increase in wage costs was more than com-.

' pensated by a decline in profit costs, and the reverse occurred
in the latter. He still regarded this as supporting his theory,
for the critics' arguments remained faulty,1/

The argument which he used directly to support or general-
ize his own theory remained that stated at the end of the last
section. Ricardo maintained that the modifications required
to be made to the labour theory of value on account of unequal.
‘constitutions of capital! were secondary. On this basis he
‘considered that his theory was generalized.

(vii) An 'Invariable Standard of Value!

Ricardo's problem of finding an 'invariable standard' is
really a set of problems and they are best kept distinct,
although they do not appear as such in his work.z/

1/ Within the terms of Ricardo's argument, to get the Smith-Malthus
result the numeraire would have to be that commodity with the

-~ highest constitution of capital. We have already seen, above
P.-44. that this analysis was logically irrelevant to a proper
generalization of Ricardo's theory.

2/ Again, an understanding of Ricardo will be aided by anti-
cipating criticism. Both Ricardo's own analysis concern-
ing an invariable standard of value, and that of many
commentators on Ricardo, are generally stated in terms which
can only be described as gibberish. Indeed, the very phrase
'‘invariable standard of value' is problematic. Modern econ-
omists think of value as relative value, i.e. value relative
tc some numeraire. Once a numeraire is chosen and its price
set equal to unity it is necessarily invariable by definition.
In any framework involving more than one commodity there are
an infinite number of 'invariable' standards, because there
are an infinite number of possible numeraires. However,
Ricardo's analysis of the ‘'invariable standard of value' was
partly based on rational grounds. There were meaningful
problems he was struggling with, although interpenetrating
with these were problems created by his own conceptual
framework and prejudices, rather than problems which were
inherent in the subject. 1In this section we state what these
problems were and in the next chapter examine them in the
light of Sraffa's analysis, particularly with regard to the
properties of Sraffa's standard commodity. This has also
been called an invariable standard of value, and has also
been discussed in confused terms.
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a) The concept arises in the problem of finding, whenever
there is a change in the exchange rate of two commodities, in

which commodity there has occurred a change in real or absolute

value. Thus, Ricardo writes, 'When commodities varied in rela-
tive value, it would be desirable to have the means of ascer-
taining which of them fell and which rose in real value, and
this could be effected only by comparing them one after another
with some invariable measure of value, which should itseif be |
subject to none of the fluctuations to which other commodities
are exposed'.1/ In general such a statement makes no sense
because value is a relative concept. However, in a context
where the labour theory of value holds, it is meaningful to talk

in terms of real or absolute value. With each commodity can

be associated a number, equal to its embodied labour, which can
be defined as its absolute or real value. A change in the ex-
change ratio (relative value) of two commodities can then be
regarded as the result of a change that has occurred in abso-
lute or real values. Ricardo maintained that a commodity whose
product;on conditions never changed would, in such a context,
provide an appropriate numeraire which would show changes in
absolute values. A variation in the exchange rate between it
and another commodity would mean that the absolute value of
the other commodity had changed.z/

b) Ricardo, however, continued to conceive of the above prob-
lem as a meaningful one outside the context of the labour
theory of value. In other words, he believed that a concept

of absolute or real value made sense even when embodied labour
ratios no longer equalled relative prices so that the term

'value' could no longer refer to both embodied labour and

1/ (Works I), p. 43. ,
2/ (Works I), p. 54. | .
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equilibrium price. He failed to specify, or even to concept-
uwalise, the conditions which an invariable standard would have
- to meet in these circumstances. He did, however, maintain that
the commodity which was produced with an average constitution
of capital provided the best approximation.'/
¢c) In his last paper on 'Absolube Value and Exchangeable
Value'z/ there is a reformulation of the problem. ZEssentially
what Ricardo does is to merge the two concepts dealt with above.
He writes, 'I may be asked what I mean by the word value, and
by what criterion I would judge whether a commodity had or had
not changed its vaiue. I answer, I know of no other criterion
of a thing being dear or cheap but by the sacrifices of labour
made to obtain it'.3/ On this basis, he sought a numeraire
which would reflect only changes in embodied labour quantities,
even when constitutions of capital were not the same. In other
words, prices measured in such a numeraire would not change
unless the embodied labour involved in their production changed.
Aihis concept of the invariable standard 'would act as a sort
of sieve, allowing through the mesh the effects produced by a
change in wages and retaining only those produced by a change
in the quantity of embodied labour ....'.%/ |
d) The above problem does not explicitly appear in the Prin-
ciples, although it may indeed help to understand whal
Ricardo meant on certain matters.5/ However, according to
Sraffa, an analogous problem is tackled. In the course of his

investigations into distribution, Ricardo, ‘'was troubled by

1/ (Works I), pp. 45-6.
2/ (Works IV), pp. 361—412
3/ (Works IV), p. 397.

4/ Meek (1956), p. 112. Meek argues that Ricardo took this
line because he came to identify 'labour embodied!' as the
sole 'real cost' of production. It is not clear, however,
whether this represents a position of welfare economics
or metaphysics.

5/ For example, in his critique of Smith's concept of an

igvariable standard, (Works I), Chapter I.



the fact that the size of ... (thé national product) ...
appears to change when the division changes. Even though

" nothing has occurred to change the magnitude of the aggregate,
there may be apparent changes due solely to change in measure-
ment, owing to the fact that measurement is in terms of value
and relztive values have feen alteréd as a result of a change
in the division between wage and profits. eese Thus the problem
of value which interested Ricardo was how to find a measure of
value which would be invariant to changes in the division of
the product; for, if a rise or fall of wages by itself brought
about a change in the magnitude of the social product, it

would be hard to determine accurately the effect of profits'.1/

Each 'of these problems can be understood in terms of

Ricardo's approach to the generalisation of the theory. He

believed that a successful generalisation depended on the
formulation of a theory of value. All his problems with an
tinvariable standard' can be seen as attempts to show that the
Eomplexities of a genuine multi-sector economy coqld not be
appealed to in order to supﬁort a case contrary to his own.

In short, Ricardo believed that in all cases there were
definite relationships between diminishing returns, changes in
prices, changes in the wage and in the rate of profit and that
ags a consequence, it must be possible to choose a numeraire,
or set of numeraires, which would clearly reveal these

relationships.

1/ Sraffa (1951), p. xlviii.



(viii) Conclusion

Ricardo's theoretical work remained incomplete. He

- ‘never succeeded in generalising his theory rigorously and

héd to content himself with 'patching up his argument as

best he could'.1/ With modern techniques, it is possible

fo do much better: In the following chapter Sraffa's

analysis is utilized to evaluate the logic of the relationships
Ricardo sought to derive and the methodology he employed

in doing so.

1/ Robinson and Eatwell (1973), p. 22.
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CHAPTER IV

THE RICARDIAN THEORY OF PROFIT AND THE

"PRODUCTION OF COMMODITIES BY MEANS OF COMMODITIES"

(i) Introduction

This chapter examines Ricardo's theory of profit in terms
of Sraffa's analysis. Some caution is warranted in that
Ricardo's problem is essentially historical while this aspect
does not figure at all in Sraffa. However, as we have seenll
ﬁicardo employed a methodology which makes an examination of
the relations he soughthto establish particularly easy in terms
of Sraffa. |

L3

(ii) The Argument of the Essay

We have indicated in the previous chapterz/ how Ricardo

initially based his analysis on the assumption of an independent

corn sector. In short, he considered an ecdnomy embedded in
;hich was an industry which allowed the rate of profit to be
determined once its output and the wage had been specified.

The correctness of-Ricardo's formulation is very easily seen.

Assume that the following production process is involved
"at the margin, i.e. on the no-rent land.

a; (1 + r)p; = by p, (1)
where 244 is the input of commodity 1 in the production of
commodity 1 and b11 is the output of the same commodity. Py
is the price of commodity 1 and r is the rate of profit. We
can see immediately that

r = b11/a11 -1

In equilibrium the rate of profit is, therefore, determined

1/ Chapter III, section (iii) and (iv).
2/ Chapter III, section (iii).
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by the production coefficients of this sector as a ratio of
homogeneous quantities, independently of valuation.

In equation (1), labour inputs and the wage do not appear
explicitly. This reflects Ricardo's assumption that in this
sector wages are advanced and consist, as do any other capital
inputs, of the same commodity as output. However, the result
is not sensitive to this assumption. If instead the process
was represented by

8y (1 + r)p1+f1 wp, = b,,p, (2)
where ayqs b11, r, and Py stand as before while f1 represents
the labouf input and w is the wage measured in commodity 1, we
can see that
_ Py o By

211

r -1

Again r is determined by this sector independently of valuation.1/
Sraffa's analysis demonstrates that this analytical frame-

work is more general than Ricardo realised. Associated with

e&ery economic system of the type considered by Sraffa is a

unique standard commodity.z/ Given the wage, measured in this

sténdard commodity, the rate of profit is determined for the

économic system as a ratio of homogeneous quantities of the

standard commodity, independently of Valuation.3/ Sraffa's

1/ In equation (2) we not only explicitly represent labour
inputs but also treat the wage as paid ex post. However,
the same result of r appearing as a ratio of homogeneous
quantities, independently of valuation, would still hold if
we treated the wage as advanced.

2/ However,  see section (viil) below.

3/ Sraffa always discusses the standard commodity assuming
labour inputs are stated explicitly and the wage is paid
ex post. However, the construction is applicable to the
Ricardian case. Here the maximum rate of profit (R) and
r coincide. ‘
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standard commodity is, therefore, a generalisation of Ricardo's
corn sector.1/ Moreover, it is a powerful generalisation

| applicable as it is to systems involving fixed capital and
joint production.

The  standard commodity construction, therefore, 1ndlcates
that Ricardo was under no logical necessity to abandon the
essential idea involved in his corn model because of the criti-
cisms of Malthus. The fact that there may be no single 'corn
sector! in an economy is analytically irrelevant. Indeed, it
is not even necessary for the standard to be a commodity capable
of being produced. A necessary requirement for feasible pro-
duction is that all elements of the standard be positive but
such a condition is not required so far as the logic of deter-
mination is concerned. The 'determining sector' need only be
capable of conceptualisation.

. However, this point ceases to be true if we consider the
wider aspects of Ricardo's model. It is not possible to use
éhe standard commodity where outputs are changing in the way
that the corn model can be used. Diminishing returns in the
latter will raise 244 and/or f1 but the rate of profit is deter-
mined as before. In the more géneral case, a change in tech-
nique can alter the composition of the standard commodity and,
as a consequence, there will be no possibility of appropriate
comparisons. Therefore, using the standard commodity does not
allow us to infer the effect of diminishing returns on the
rate of profit.

There is also a deeper difficulty. Ricardo's model is
one involving a subsistence wage or, at least, it is a model

where the commodity composition of the-wage bundle is fixed.

1/ Or, stated alternatively, Ricardo's corn sector represents
the standard system when there is only one basic commodity.

-



Only by a fluke would the composition of the wage bundle
coincide with the composition of the standard commodity, even
when the latter involved only positive elements. In the case
where there were negative elements it is out of the question
thét this could be the case. Sraffa's generalisation is,
therefore, of limited significance when we consider the over-

all structure of Ricardo's model.

(iii) Wage Goods and Luxuries

It was indicated in the previous chapter1/ that all
formulations of Ricardo's theories involved a distinction
between 'wage goods' and 'luxuries'. Assuming that each
COmmodity.is produced by a single -process the distinction is
straightforward; Wage goods are those which enter, directly
or indirectly, into the subsistence wage bundle. Iuxuries
are those that do not. Ricardo maintained that the production
conditions of the latter were irrelevant to the determination
of the rate of profit.

2/

and von-Bortkiewicz,B/ for Ricardo's single process model.

This proposition was subsequently proved by Dmitriev

The proposition is proved in a more general setting by Sraffa,
through his distinction between basics and non-basics. The
distinction between wage goods and luxuries appears not to be
the same as the distinction between basics and non-basics. The
former appears to be based on use; the latter, on technology.
However, when proper attention is paid to the different
structures of the two frameworks, the distinctions are

equivalent. In the Ricardian system, unlike that of Sraffa,

1/ section (iv).
2/ Dmitriev (1898).
3/ Bortkiewicz (1907): See Chapter V, section (iii).
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labour is a produced commodity. The inputs required to
produce labour are the components of the subsistence wage
bundle. Since Ricardo implicitly assumes that labour enters
directly or indirectly into the production of all commodities,
wage goods are necessarily basic in terms of Sraffa's distinc-
tion. Moreover, no commodity in Ricardo's system can be basic
in Sraffa's sense unless it is a wage good since labour is a
produced commodity. Thus Ricardo's distinction is really a
technological distinction and identical to Sraffa's when we
recognise that labour is a produced commodity.1/

Sraffa's analysis, therefore, shows that Ricardo's insight
into the determining role of wage goods was well founded and
is capabié of being generalised to the case of fixed capital
and joint produbtion. The device of the 'basic system' shows
that basics alone are significant for the determination of the
rate of profit. If, in any actual system, the output or input

of any non-basic were altered, the effect on the rate of

1/ In Sraffa's analysis wage goods may be non-basic. In

- most models involving a surplus Sraffa considers the wage
as variable and pzid out of surplus (pp.9-10). This
implies that the 'necessaries' of consumption are not
automatically classified as basics. For example, in the
case where each commodity was produced by a single process,
they would only be basic if they entered, directly or
indirectly, as means of production into the production of
all commodities other than through wage payments to
labour.
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profit would be zero.1/

This is important to the Ricardian system in a number of
ways. It provides a rigorous foundation for Ricardo's state-
ments on taxation. Given his objective function and
assumptions, Ricardo was correct to recommend the taxation of
luxuries rather than wage goods. Taxes on luxuries reduce
consumption rather than accumulation while a tax on wage goods
must reduce accumulation via a fall in the rate of profit.
More importantly it shows that, in general, the rate of profit
will not be functionally related to the size of the aggregate
capital stock as Smith2/ and Malthuss/ had maintained. The
capital stock includes non-basics and, therefore, elements
irrelevaqt to the determination of the rate of profit. As such

an aggregate, the capital stock can change in many ways without

1/ In the case where each commodity was produced by a single proces
tan improvement ... in the method of production of a basic
commodity ... would necessarily change ... the rate of
profits and ... prices of all commodities, while a similar
improvement in the case of a non-basic would ... (not).

This cannot be extended directly to a system of multiple
products where both basics and non-basics may be produced
by the same process. We can, however, find an equivalent
in a tax (or subsidy) on the production of a particular
commodity ... (paid in kind).

A tax on a basic product then will affect all prices
and cause a fall in the rate of profits that corresponds
to a given wage, while if imposed on a non-basic it will
have no effect beyond the price of the taxed commodity and
those of such other non-basics as may be linked with it.
Tiiis is obvious if we congsider that the transformed system
of basic equations, which by itself determines the rate of
profits and the prices of basic commodities, cannot be
affected by changes in the quantity or price of non-basics
which are not part of the system.' Sraffa (1960), pp. 54-55.
See, however, section (viii) below.

2/ Smith (1776), pp. 98 and 375.
3/ See chapter III, section (iv).
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affecting the rate of profit. It also shows that within
Ricardo's system it is diminishing returns in wage goods
alone which are of significance, not diminishing returns
in general,

Again we see the Sraffa system providing support for
Ricardo's insights. However, as in the previous section,
Sraffa's support is much less strong when the full model is
congidered. The distinction between the two types of commodity
is clear for any given set of production processes. If, how-
ever, there is a change in production processés, the compo-
sition of each class can change; commodities that were
previously basic or wage goods can become non-basic or luxuries.
Thus, if Himinishing returns in agriculture involves the
utilisation of new inputs, previously employed only in luxury
uses, these inputs necessarily become wage goods. It follows
that a system of taxes designedvto aid accumulation may fail
to do so after a technical change, and production processes
freviously irrelevant to the determination of the rate of profit

now become relevant,

(iv) Ricardo's Generalisation: The Role of a Theory of Value

Ricardo sought to generalise his analysis through the
development of a theory of value. No doubt this apprcach
seemed to him to be a necessary one. The rate of profit in any
sector will appear as a ratio of values. Moreover, it was to
the movement of prices, following a changé in the numeraire wage,
that Malthus appealed in an attempt to counter Ricardo's analysis.
It is, therefore, perfectly understandable for Ricardo to have
sought a generalisation through a theory of value in the way
that he did.
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We have, however, already seen in section (ii) that the
type of value theory he developed was unnecessary. Provided
that the principles of price uniformity and equality with cost
of production are accepted, the standard commodity construction
cén be employed to determine the rate of profit and reveal its
inverse relation with the wage quite independently of the
movement of prices. It is, of course, also true that the
device of the standard commodity is of limited usefulness to
Ricardo given his assumption of the subsistence wage and the
historical nature of his model. However, it is easy tolshow
that the key point remains: Ricardo's own endeavours in value
theory were an unnecessary detour.

Assdhihg that each commodity is produced by a separate
process, that prices are uniform and equal to costs of production,
then the rate of profit is necessarily inversely related to
the numeraire wage. This is true for any numeraire. '... If
the wage is cut in terms of any commodity ... the rate of
érofits will rise; and vice versa for an increase in the wage.

It also follows that if the wage is cut in terms of one
commodity it is thereby cut in terms of all; and similarly for
an increase., The direction of the change is the same in
relation to all commodities however different may be the extent' 1/

Indeed, there is an even more fundamental criticism implied
by Sraffa's analysis. Ricardo need not have even considered
the relationship between the numeraire wage and the rate of
profit to establish his central thesis concerning the trend of

the rate of profit. Diminishing returns, or more generally,

1/ Sraffa (1960), p. 40. See also Pasinetti (197%W, pp. 87-89.
This result is unaffected by the method of wage payment,
whether advanced or paid ex post.
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2 rise in any input coefficient, will necessarily reduce the
rate of profit, given the subsistence real wage, providing
each commodity is produced by a single process.

Since non-basics are not relevant to the determination of
the rate of profit, they can be ignored and attention confined
to the set of basics. The input matrix of such a set is square,
non-negative and indecomposable. There have been important
theorems established about such matrices and the utilisation
of these gives the desired result.1/

The simplest of the Sraffa surplus systems is most rele-
vant in this connectibn. The basic processes can be represented
by the matrix equationz/

ap (1 + 1) =p - (3)

Iabour inputs and subsistence wage payments are not shown
explicitly but are included in the elements of A. The
reciprocal of the profit factor is the dominant eigenvalue of
»gatrix A.B/ The dominant eigenvalue is a continuous increasing

function of every element of A, Consequently the rate of

1/ Sraffa does not indicate the mathematical basis on which his
work rests. However, it seems certain that the results of
Part 1 were established on the basis of such theorems.

See Newman (1962), Pasinetti (1977%) and Tucei (1976).

2/ See Chapter II, section (iv).

3/ Equation (3) implies [A - A 1] p=0 where A = 1/1 + r. A
necessary condition for this to have non-trivial solutions
for p is that the determinant |A- AI| =0. If A isk x k
in dimension then this characteristic equation is a
polynomial of the kth degree in A. To each solution for A
there corresponds an eigenvector p. Economic viability of
the system requires that the dominant N\ be less than 1 to
which corresponds an r> 0. This eigenvalue alone can be
associated with normalised all-positive p. See Newman (1962),
Pasinetti (197w, pp. 76-78 and 267-276, and Debreu and
Herstein (1953). ,
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profit is a continuous decreasing function of every element

* -

of A, Theréfore, decreasing productivity in the production of
any basic is ngcessarily associated with a declining rate of
profit. It follows from this that not only did Ricardo not
n@ed a theory of value in the sense in which he developed such
a theoryj/but he also did not need to concern himself with the
relation between the numeraire wage and rate of profit.'

This result continues to hold if there is joint production.z/
However, in this case diminishing returns may not be associated
with a decline in the rate of profit, assuming a fixed sub-
sistence wage. Ricardo's conclusion, therefore, is not generally
valid,.

Consider the system

Ap (1 + v) + fw = Bp ' - ‘ (3)3/
and assume that diminishing returns occur. We can, therefore,
rewrite equation (3) as

AfT+x]p(1+x)+fw=B[I+Xk p (4)

Where k is a diagonal matrix with elements kj along the principal
diagonal, all of which are non-positive and less than unity in
absolute value. These elements kj thus reflect a declining

productivity of labour in transforming inputs into outputs.

1/ At one point Ricardo indeed seems to have perceived this
irtuitively. Tor example, he wrote to McCulloch in June 1820,
'After all, the great questions of rent, wages and profits
must be explained by the proportions in which the whole of
the produce is divided between landlords, capitalists and
labourers, and which are not essentially connected with the
doctrine of value'. (Works VIII), p. 194.

2/ But, unlike the case where each commodity is produced by a
separate process, when there is joint production an increase
in the numeraire wage can be associated with an increase in
the rate of profit. However, if the standard commodity is
used as numeraire the wage and rate of profit are always
inversely related. See Sraffa (1960), pp. 60-61.

3/ See Chapter II, section (iv).



Equation (4) can be rewritten as

p="C1+x]"1(B-amy] ' 2w (5)
Assume, without loss of generality, that prices are measured
in labour-commanded units so that w = 1 and that labour is
méasured such that the total labour utilised is alwéys 1.
Also, define w* as the row vector repfesenting the fixed real
wage bundle of commodities consumed by workers. Consequently
w*p = 1 and (5) becomes

t=w [T+x]77[B-a(1+2)] '¢
Diminishing returns imply that the kj become larger in absolute
value. Therefore, the elements of [I + k] become smaller and
the elements of [I + k] ~! become larger. This will always
result in’a decline in 7 only if [B - A (1 + r)] -1¢ isan
Vincreasing vector function of r. But this cannot be assured
unless B = I, which implies the absence of joint production.1/
It follows that in a system involving joint production it is
possible for diminishing returns to be associated with an in-

~

crease in the rate of profit.

(v) Ricardo's Generalisation: The ILabour Theory of Value

Although Ricardo had no analytical need for a theory of
value as he perceived it, nevertheless, it is important for an
overall evaluation of his theory of profit to consider the
value theory he did develop. After all, results may be
established by more than one method. In this section we deal
with Ricar@o‘s statement of the labour theory of value, in the
next with the 'curious effect! and in the following section

with 'invariable standard!.

1/See Pasinetti (1977, pp. 267-276 and Steedman (1977),
pp. 175-178.



Peculiarly enough, Ricardo never defined the procedure
for computing embodied labour magnitudes and took it as sélf—
evident that they could be calculated. Sraffa provides two
alternative methods, that of reduction and that of sub-
systems,1/ the latter being the more general. Moreover,
since the method of sub-systems is not precluded by the exist-
ence of fixed capital and joint production, his analysis shows
that the labour theory is not rendered inapplicable by these
complications per se.2/ Although these methods are satisfactory
there is a third procedure for computing values. Given a
system répresented by the equation

Ap (1 + ) + fw = Bp
embodied labour magnitudes can be‘derived from thé equation

Av* + f = Bv* '
where v* represents the column vector of labour values.
Obviously

vt = (B-A)"1 £

Sraffa confirms the analysis of Smith and Ricardo concern-
ing the applicability of the labour theory of value. Provided
the rate of profit is zero, and all commodities are produced,
equilibrium price ratios necessarily equal ratios of labour

values.3/ Also in the case where each commodity is produced

1/ Or a variant of the sub-system approach. See Sraffa (1960),
pp. 56-58, 68-69.

2/ The difficulties which the reduction procedure meets within
joint production systems is seen by Blaug to be a major
criticism of the labour theory of value. Blaug (1978), p.145.
This is not the case. ILabour values need to be defined but
there is no requirement that they have to be computed by
means of reduction to dated labour.

3/ Sraffa (1960), pp. 12, 56-58, 68-69. See also Pasinetti
(197%), pp. T4-T76 and below p.g 5.
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by a single process and all production processes have the same
structure regarding input proportions then the labour theory
of value is valid even with a positive rate of profit.1/ More
importantly, however, Sraffa's analysis shows that Ricardo's
faith in the labour theory being approximately valid when these
conditions are not fulfilled was mispiaced. There are cases
where there can be no degree of approximation because embodied
labour magnitudes are indeterminate, zero or negative while
prices are positive.

Labour values will be indeterminate when the matrix [B-4]
is singuiar. For example, consider a system composed of the

following production processes:

Inputs . Outputs
Commodity Commodity Iabour Commodity Commodity
1 2 1 2
Process 1 4 0 1 5 1
Process 2 0 6 1 2 8

In attempting to compute labour values we end with two
inconsistent equations

1 = v1* + v2*

1 = 2v1* + 2v2*
However,rthis system is capable of representing an equilibrium.
Assuming that commodity i is the numeraire and that the real
wage is one unit of commodity 2, paid in arrears, we find that
py =1, p, = 4 and r = 25%.
Even if [B-A] is non-singular, so that labour values are

determinate, there is no assurance that they will be positive.

For example, consider the following system:

1/ Sraffa (1960), p. 13 and Pasinetti (197%), p. 92. However,
see section (vi) regarding Ricardo's notion of equal
tconstitutions of capital!.
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_ Inputs Outputs
Commodity Commodity Iabour Commodity Commodity
1 1 1 2
Process 1 4 o 1 5 1
Process 2 0 16 1 2 20

Computation of labour values shows that v,* = 1%+ and v = -
However, this system is capable of representing an equilibrium.
Assuming that commodity 1 is the numeraire and that the real
wage is one unit of commodity 2, paid in arrears, we find that
py =1, p, = 2 and r = 25%.

In the system

Inputs Outputs
Commodity Commodity ILabour Commodity Commodity
1 2 1 2
Process 1~ 4 0 1 5 1
Process 2 O 12 1 2 13

~computation of labour values shows v1* = 0 and v2* = 1 where,
with the same wage and numeraire as above, by = 1,p2 = 2/3%

and r = 25%.1/

) Ricardo took the determinate and positive nature of labour
values as self evident. These examples indicate that he should
not have done so. They also indicate that the labour theory

of value . cannot, in general, be regarded as an approximately
valid theory.

This point is also of some relevance in assessing Marx's
theory of exploitationz/ and it is pertinent to enquire into
the economics that lies behind the algebra. Firstly, note that
with the utilisation of positive direct labour inputs in all
processes, the labour value of aggregate net output must be

positive, for it is equal to the total of this direct labour.

1/ Sraffa does not explicitly call attention to the first and
third possibility although he does to the second. Morishima
(1973) and Steedman (1975) seem to have been the first to
spell out the significance of negative labour values in the
context of an evaluation of Marx.

2/ See Chapter (VI)
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In the cases where labour values are determinate, this means
that at least one commodity must have a positive 1aboﬁr value.
However, it may not be possible in the face of joint product-
ion to allocate the labour value of national income between
its cdmponent parts. This is the situation in the first
example abové, because both processes produce net outputs in
the same proportions. A necessary condition for the calcul-
ation of individual labour values is that the processes
produce net outputs in different proportions.

This condition holds in the second example. But in this
case process 2 is more physically productive with regard to
both net outputs. Consequently one can transfer labour from
Process 1 to Process 2 and get more of both commodities in net
outputs. However, these greater ﬁet outputs must absorb, or
enbody, no more labour than that saved by reducing the
operation of the least productive process. This is only poss=
ible if one commodity has a negative labour value.

h In the third example, we have a situation where Process 2
is more physically productive with regard to the net output of
commodity 1 and has the same productivity in the production of
commodity 2. By the same argument it follows that commodity 1
must have a zero labour value. Transferring labour from
process 1 to process 2 results in the same labour value of
national income and the same physical compbsition, except that
more of commodity 1 is produced. This implies a zero labour
value for commodity 1.

It follows that all labour values will be determinate and
positive only when net outputs are produced in different
proportions by the different processes and when no process
dominates in productivity. Such conditions are not required

t0 hold for an equilibrium to exist.
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It was stated earlier that Sraffa's analysis supports
Ricardo's proposition that the lebour theory holds when the
" rate of profit is equal to zero. The above examples might
seem to cast doubt on the validity of this proposition. But,
in fact, the examples do not undermine the proposition. They
indicate only that the proposition should properly be prefaced
with an assumption: mnamely, that commodity labour values can
be calculated. Negative or zero labour values would not be
relevant in such a case for the least productive process would
not be utilised. Operating only the more productive process
would, of course, mean that labour values became indeterminate.1/

A1l these cases involve joint production ~ a phenomenon
which Ricardo did not treat analytically. However, the
criticism is valid; joint production cannot legitimately be
considered a complicating detail of limited empirical or theor-
etical relevance. As has been noted above, a proper treatment
of fixed capital requires the joint »roduction framework.2/
ﬁevertheless the main thrust of the argument against Ricardo
is unaffected if attention is confingd to systems involving
no joint production. Take the Sraffa system represented by
the equation

Ap (1 + ) + fw=p

1/ This example indicates that when there is joint production
' there is necessarily a choice of technique problem for
agents to solve. Systems involving joint production which
maximize the wage at a given rate of profit may not,
therefore, be operated at another rate of profit even if
there are no other processes available. In other words,
‘some processes may be jettisoned and replaced by no other.
Sraffa implicitly recognizes this (p. 59) but does not
examine it because it is not compatible with the assumption
concerning determination.

2/ See above, Chapter II, section (iv).
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Here labour values are determinate and positive 1/2/ but

there is no assurance that labour values will provide an
approximation to equilibrium prices. Sraffa’s ’reduction to
dated labour’ is the clearest way of understanding this. Indeed
Sraffa provides an example which, while not used by him for

this purpose, does make the point convincingly. °

We may
suppose two products which differ in three of their labour
terms ... while being identical in all others. One of these,
’a’, has an excess of 20 units of labour applied 8 years before,
whereas the excess of the other, b, consists of 19 units
employed in the current year and 1 unit bestowed 25 years
earlier ... The differences between the standard prices at
various rates of profits, namely

pr -pr*=20w (1 +r)® - 19w + w(l + r)*5

is represented in ... (the figure below)

10% 20%
RATE OF PROFITS (n

where w=1 - r/.25

1/ Formally the system represented in equation (4) can generate
negative labour values. However, this would occur only when
the system was not economically viable. Labour values are
positive if the system is viable and at least one basic
utilises direct labour in its production.

2/ The following discussion is unaffected by the treatment of
wage payments.

3/ Sraffa (i960), pp. 37-38.
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We see immediately that 'a' and 'b' have the same labour values
but the price of 'a' relative to that of 'b' changes with
different rates of profit. The example, therefore, indicates
that the degree of approximation provided by embodied labour
coefficients depends on the rate of profit and the implicit
time structure of the labour inputs in each process of
production.1/
In the above case, labour values have been regarded as
independent of equilibrium prices and the rate of profit.
However, this reflects a very special case which arises when
there is no choice as to which processes to use.z/ The exist-
ence of alternative technically effident processes makes it
impossibie to determine the labour values of commodities prior
to the determination of the rate of profit. The processes
which are operated will change as the rate of profit changes.
This means that the technological data from which labour values
are calculated will change as the rate of profit changes.
Consequently, any theory which seeks to determine the rate of
profit on the basis of labour values is circular. 'The deter-

mination of the profit rate is ... logically prior to any

determinétion of value magnitudes - it is hardly surprising,
then, that the latter have nothing to contribute to the

former'.s/

1/ The production processes and rates of profit operating in
Ricardo's time could conceivably have been such as to provide,
at worst, a 93% labour theory of value. See Stigler (1958).
But whether this was, or was not, so Ricardo could not
possibly have known., He simply did not have the information
available from which to make a calculation. Moreover, the
hypothetical calculations which he did make are signi-
ficantly flawed. See below, section (vi).

2/ It has already been noted above that systems made up of joint
production processes necessarily involve choices regarding
which techniques will be operated.

3/ Steedman (1977), p. 65. See also Morishima (1973), pp.189-90
and Howard and King (1975), pp. 157-60.



(vi) Ricardo's Generalisation: The Curious Effect

Ricardo maintained that, given an increase in the numeraire
wage and a corresponding decline in the rate of profit, relat-
ive price movements could be predicted on the basis of
‘constitutions of capital'. Taking as numeraire a commodity
with an-avérage constitution, le believed an increase in the
numeraire wage would lead to a decrease in the price of
commodities with above-average constitutions and an increase
in price for those with below-average constitutions. The
rationale for this is clear. An increase in the numeraire wége
and a corresponding decline in the rate of profit, would, in
the absence of any price changes, lead to the capital-intensive
COmmoditiés yielding a 'surplus' and labour-intensive
commodities a deficit. The cost of production of capital-
intensive commodities would decline more through a fall in the
rate of profit than they would rise through an increase in the
wage. In contrast, the labour-intensive commodities would
experience a greater rise in costs due to a rise in wages than
would be compensated for by a fall in profit costs. Consequen-

tly, to establish a uniform rate of profit there would have to
be price changes.

Sraffa's analysis is directly relevant to assessing the
adequacy of these propositions. It shows, in the case where
each commodity is produced by a single process, that Ricardo
was on the right track in locating the source of price changes
in unequal constitutions of capital.

'The key to the movement of relative prices consequent
upon a change in the wage lies in the inequality of the pro-
portions in which labour and means of production are employed

in the various industries.
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- It is clear that if the proportion were the same in all

- industries no price changes could ensue, hovever great was the
diversity of the commodity composition of the means of pro-
duction in different industries. For in each industry an
equal deduction from the wage would yield just as much as was
required for paying the profits on the ﬁeans of prod;;tion at
a uniform rate without need to disturb existing prices.

For the same reason it is impossible for prices to remain
unchanged when there is inequality of "“proportions" ...

However complex the patterns of price-variations arising
from a change in distribution, their net result, and their
complete.justification, remains the simple one of redressing
the balance in each industry. They fully achieve that object,
but it could not be achieved with anything less'.1/

However, the relationship between the numeraire wage and
prices is much more complex than that considered by Ricardo.
-In general there is no simple rule of the Ricardian type by
which these changes may be predicted. This is trge even when
each cormodity is produced by a single process.z/ Sraffa is
quite explicit as to why this is the case. '... The rélative
price movements of two products come to depend, not only on
the “"proportions" of 1ab§ur to means of production by which
they are respectively produced, but also on the "proportions"
by which those means have themselves been produced, and also
on the "proportions" by which the means of production of
those means of production have been produced, and so on.

The result is that the relative price of two products may
move, with the fall of wages, in the opposite direction to
what we might have expected on the basgis of their respective
“"proportions"; besides, the prices of their respective means

of production may move in such a way as to reverse the order

1/ Sraffa (1960), opp. 12-15.
2/ Pasinetti (197%), pp. 82-84,136 & 142, and Schefold (1976a).
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of the two products as to higher or lower proportions ..;'1/

This passage indicates Ricardo's mistake. He does not
properly allow for the revaluations of the means of production
which will in general occur when there is a change in the
numeraire wage. Typically he works out the effect on prices
.assuming that the value of the means of production in each line
of activity remains unchanged.z/ It also indicates that
Ricardo's calculation of the change in the rate of profit which
results from a change in the numeraire wage is bound to be in-
correct._ Consequently, not only did Ricardo fail to realise
that a value theory, as he thought of it, was irrelevant to
his problem, but in developing his value theory he proposed
relations which were inconsistent with the formulation of the
correct solution.

This is the basic flaw of Ricardo's procedure, but there
is also another. Even if Ricardo had allowed for revaluations,
the categories in terms of which he worked were such that they
would not have been correctly calculated. Ricardo worked in
terms of capital aggregates; in particular, in terms of 'fixed!
and 'circulating' capital. These are not arbitrary categor-
ies, as they are defined by different speeds of turnover or
durability. However, toAdeyelOp a logically sound theory of
the rate of profit, no utilisation of such capital aggregates
will suffice, except in special cases. Two commodities which
are means of production in the production of some third
commodity may have the same degree of durability in this
function. But their own production conditions may be very
different; In such a case, as Sraffa's reduction procedure
makes clear, the revaluations which occur, given a change in

distributicn, will be very different. In short, knowing the

1/ Sraffa (1960), p.15.
2/ See, for example, (Works I), pp. 35 and 57-58.
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role which commodities play as means of production is not
sufficient to understand their position within the economic
| system as a whole, and it is this which is required to formu-

late a sound theory of capital and profit.

(vii) Ricardo's Generalisation: The Invariable Standard

In section (vii) of the previous chapter it was shown how
Ricardo sought to generalise his theory of profit in a more
satisfactory way than that allowed by the labour theory of
value by means of a concept of an 'invariable standard of value'.
It was aiso pointed oﬁt that, although both the concept and
the problems he sought to deal with using it were ill speci-
fied, neﬁértheless, they could be given a meaning within his
conceptual framework. |

Sraffa's own analysis appears to have a direct reference
to the evaluvation of Ricardo's endeavours in this area. He
~refers to the standard commodity numeraire as an 'invariable
;tandard of value'.1/ formulates its construction in
Ricardian terms, 2/ and explicitly relates its origin to

Ricardo's analysis.3/4/ Furthermore, although Sraffa's own

1/ Sraffa (1960), p. 32.
2/ Sraffa (1960), pp. 12-17.
3/ Sraffa (1960), p. 94.

4/ The properties of Sraffa's standard commodity numeraire
do, however, rest on a treatment of wages different
from that of Ricardo. Sraffa's use is based on wages
being paid from surplus, ex post.



/
claims as to its properties are specific and limited, others
have been less restrained.1/

There is but one property of tinvariance' that Sraffa's
standard commodity processes in distinction from all other
commodities. This is the invariance of its price, measured
in any numeraire, in relation to the value of its means of
production when distribution changeé. It has this property
because its means of production.are made up solely of units
of itself. Obviously no price can change in relation to itself
'although such a commodity's price can change in terms of any
other; This property is uniqﬁe to the standard commodity and
in this sense it is meaningful to call it t'invariable!'.

It plays a useful role within Sraffa's framework.
Defining it as numeraire means that the rate of profit is an

inverse linear function of the wage rate. Measuring in any

1/ On this subject some modern economists have forgotten reason
altogether. For example, Blaug maintains that Sraffa
‘provides a final and definitive solution to Ricardo's old
problem ..., that is, a standard for measuring relative
output prices that will leave them invariant to changes in
relative input prices, being sensitive only to changes in
the underlylng techniques of production ... Rel%tlve prices
measured in ... (the) ... "standard commodity" do not
change unless technology changes ... ' Blaug (1974), p. 22;
see also, pp. 26, 30 and %8. This is obvious nonsense.

- Relative prices are independent of numeraire. Measuring
in any standard will not chznge the relation of one price
to another. Corsequently, if a distributional change alters
relative prices in one numeraire it alters them in all
numeraires. If they do not change in terms of one numeraire
they will not change in terms of any. However, Blaug's
statements have the merit of specifying what is sup- .
posed to be invariant. Others have been much less forth-
coming. See, for example, Hemmings (1962), p. 308,

Bose ?1975;, p. 107, Bharadwaj (1963), pp. 187-90,

Dobb (1973 pp. 65-95, Meek 21973),PP~ 97-120,
Reder (1961), pp. 688 and 691-2, Batwell (1975f), p. 184 and
Stigler (1952), pp. 189-90.
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other numeraire does not lead to such a simple relation. In
the case of joint production, the rate of profit may not even
be a single-valued function of the wage and it can be that as
the rate of profit rises, so too does the wage.1/ Even where
each commodity is produced by a single process, so that the
rate of profit is an inverse monotonic function of the wage,
this relation is likely to be extremely complex in a many-
commodity model if the numeraire is picked arbitrarily. Use
of the standard commodity as numeraire therefore ensures that
the relationship between distributional magnitudes is of a
certain fegular type and moreover of a particularly simple
type. Since much of Sraffa's analysis is concerned with
precisely this relationship in diverse types of economic
systems, such a numeraire.greatly simplifies analysis. It
gives unequivocal conclusions regarding the direction and
magnitude of a change in one distributional variable consequ-
ent on a change in the other.Z/

‘ Sraffa's standard commodity can therefore stand as a
construction quite independently of its Ricardian origins and
the problems which concerned Ricardo. However, as noted above,
Sraffa does relate this conception to Ricardo and many -
commentators have claimed that it solves Ricardo's problem.
What precisely is the relation?

It is confined to Ricardo's second problem, as explained
above,s/ and provides no leverage on the others. Moreover,
in solving Ricardo's second problem it does so in different
terms from his own. In particular, ﬁo notion of absolute

value is implied.

1/ sraffa (1960), pp. 61-2. See Chapter X, section (v).

2/ One concrete manifestation of this function is the simpli-
fication or clarity that it lends to the conceptualisation
of the maximum rate of profit.

3/ Chapter III, section (vii).
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The 'solution' is as follows. Assuming that the numeraire
| is Picked arbitrarily, prices will'alter with a change in
distribution if, and only if, they differ with respect to their
labour/means-of-production ratios. If there were no differ-
ences, there would be no price changes.1/ Prices change to
eradicate 'deficits' and 'surpluses'. If they did not change,
the production of some commodities would be in 'deficit' in the
sense that their prices would be insufficient to cover costs
of production, including wage and profit costs at the new rates.
Other commodities would be in surplus. In the case where the
numeraire is a commodity other than the staﬁdard commodity
this func?ion of price changes can be split into two. Not
only does the price of a commodity have to change so that its
production, and the production of other non-numeraire commod-
ities, involves neither deficits or surpluses, but prices
also have to change to eradicate any deficit or surplus in
the production of the numeraire. By definition the numeraire
has a price of unity which is invariant to a distributional
change. Consequently, when a distributional change océurs
which leads to a surplus or deficit in the production of the
numerairé commodity, balance can be restored only if the prices
of its means of productién change appropriately. This means
that its surplus or deficit eradication relies entirely on
changes in other prices.

This indicates the uniquenesé of the sfandard commodity.
If the standard commodity is the numeraire, this second
function of price changes has no role to play. Since the
standard commodity's means of production are units of itself,

their prices cannot change.' It follows that the changes in

1/ Sraffa (1960), pp. 12-17. .
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profit and wage costs exactly offset each other and all price
changes occur to eradicate deficits and surpluses in the
production of commodities other than that of the numeraire.
Therefore, it is meaningful to say that the standard commodity
nuneraire is an 'invariable standard of value'. 'It is true
that, as wages fell, such a commodity‘would be no less sus-
ceptible than any other to rise or fall in price relative to
other individual commodities; but we should know for certain
that any such fluctuation would originate exclusively in the
peculiarities of production of the commodity which was being
comparedeith it, and not in its own ... (We therefore possess)
«ss & standard capable of isolating the price movements of
any other product so that they could be observed as in
a vacuum'.1/

Sraffa's 'inﬁariant standard! provides no solution at all
to the other problems Ricardo tackled in terms of such a
concept. The first and third problems2/ are simply outside
%he scope of Sraffa's framework, for they involve changes in
processes of production. When this occurs so will the
composition of Sraffa's standard. Also, while Ricardo's own
solution to the first problem is correct, no solution to the
third is possible for it seeks to measure changes in labour
values indirectly through changes in prices, in a context
where labour values and prices are subject to different
influences of change.

The fourth problem3/ is, in fact, Sraffa's own inter-
pretation of Ricardo's analysis. It is, therefore, not

" surprising that others have maintained that Sraffa's

1/ Sraffa (1960), p. 18.
2/ See above, Chapter II, section (vii).
3/ See above, Chapter I1I, section (vii).
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standard relates to this problem and that using Sraffa's
standard as numeraire will preserve constancy of aggregaté

" income in the face of a distributional change.1/ However,

it is easy to see that it does not possess this property.
Non-basics do not enter into the standard commodity but,.
measured in its terms, will change in price with a change in
distribution. National income can, thérefore, change. Even

" in a gystem completely composed of basics the same result
occurs. For example, the composition of the standard commodity
is unaffected by output levels if there are constant returns
t§ scale; If national income were to remain unchanged, in

the face of distributiohal change, at one set of output levels,
it would hot remain constant at agother, for counteracting
price moverents, operating at the former level, would no
longer balance out. If the actual system were in standard
proportions then of course no change in distribution could
alter the value of national income. But outside of this case,
if'one wishes to keep national income constant in value terms,
the simplest solution is to take national income as the
numeraire.

Overall then, Sraffa's 'solution' to the Ricardian
problems concerned with an invariable standard of value is a
highly limited one. Furthermore, no notion of ‘'absolute' or
'real' value is implied by Sraffa's construction, whereas
Ricardo's endeavours stem from a perceived need to establish
such a notion. Moreover, what validity there is in the
Ricardian theory of profit can, save in cases of joint pro-
duction,z/ be shown to be independent of the choice of

numeraire.

1/ See, for example, Blavg (1974), pp. 27-8.
2/ See above, section (iv).
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(viii) The Ricardian Theory of Rent

Ricardo sought to 'get rid' of the complications of land
in dealing with his theory of wvalue through his theory of
differential rent. 1In equilibrium, relative prices equal
marginal cost ratios and at the margin of any production,
whether it be an extensive or intensive margin, no rent is
yielded.v The marginal process of productidn, therefore,
involves only wage and.profit costs, while rents result as
differential surpluses from intramarginal processes.

The marginal processes are, of course, endogenous and
only determined once output levels have been fixed. Ricardo
has often been criticised for failing to recognise this or,
more justly, for failing to specify precisely the demand
relations which close the model.1/ However, Ricardo employs
a methodology which takes a set of output levels as given and
then considers the relations of the wage, prices and rate of
profit.2/ Although the appropriateness of such an assumption
‘is dubious, given that his problem is essentially historical,
from a logical point of view it appears to place in cold
storage the complications of land and rent. Sraffa's analysis,
however, indicates that this is not the case. Even within
Ricardo's highly restrictive framework of fixed outputs, the
complications of land and rent will, in general, intruvde.

The point can be shown most clearly in the simplest case
involving only an extensive margin. Ricardo's implicit
assumption throughout his work is that the different kinds of
land can be ranked by their 'fertility' independently of

1/ See, for example, Samuelson (1959a), (1959b), and (1978).
2/ See Chapter III, section (iii).
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prices, wages and profit rates. In other words, he believed
that the 'fertility' of any piece‘of land is a technological
parameter, so that given fixed outputs the marginal land and
the marginal production process are unambiguously determined.
This belief is mistaken. Assume that corn alone is produced
with land1/and that there are n different kinds of land in
utilisation. Ignoring the rest of the economic systems, and
assuming no joint production or fixed capital, the corn-
producing processes can be represented by the matrix equation

Ap (1 + r) +Ds + fw = CP, e
A is the matrix of produced inputs and is of dimension n X k
reflecting that, at most, there are k produced inputs involved.
D is an 5 X n diagonal matrix of land inputs and ¢ is a n
element column vector of corn outputs. p is a k element column
vector of produced input prices, s is an n element column
vector of land rents and f is an n element column vector of
labour inputs. 1r is the rate of profit, w is the wage and
P, is the price of corn.

According to Ricardian differential rent theory one of
the elements of s will equal zero. Assume that this is Spe
The othef land rentals and p, are then determined by the
relative 'fertilities! of 'productivities' given r, w and p.
Ricardo's method of procedure rested on the assumption that
this ranking will be in#ariant to a change in distribution so
that in the analysis of value and'profit the nth process
alone could be considered. This assumption cannot be made.'
«ese The order of fertility ... is not defined independently

of the rents; that ordér, as well as the magnitudes of rent

1/ This is the typical Ricardian assumption; see, for example,
Stigler (1952), pp. 184 193 and Stigler (19585, p. 333.
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themselves, hay vary with the variation of r and w'.1/ Thus,
if at one r and w, n is the marginal process with s, = o,

it may not rémain the marginal process with a change in
distribution. Such a distributional shift will alter the
prices of all produced commodities as well as the profit and
wage costs of all corn-producing processes. Consequently,
assuming; in accordance with differential rent theory,'that
at least one elehent of s is zero, rents are determined by
the matrix equation, but the reiative order can change
independently of a change in outputs. The marginal process
is,‘therefore, endogenous and not susceptible to being treated
as a constant in constructing a theory of profit.z/

This also reinforces the considerations dealt with in
section (ii) concerning the generalisation of Ricardo's "corn
model" through the device of the standard commodity. All types
of land are necessarily non-basies.3/ Consequently only that
_jprocess which produces corn on no-rent land can eanter into
the composition of the standard system, since the no-rent
land is eliminated from the equation, along with all other
~"free" natural resources which, although necessary for pro-

duction, are not reckoned amohg the means of production'.4/

1/ Sraffa (1960), p. T5.

2/ Bharadwaj's defence of Ricardo against Samuelson's criticism
on the endogenous nature of the margin is, therefore,
invalid. It is true that Samuelson's point is to show that
demands will affect the margin but the criticism implied by
Sraffa has the same force concerning the endogenous nature
of the margin. See Bharadwaj (1978), p. 166.

3/ Sraffa (1960), p. T74.
4/ sraffa (1960), pp. T4-75.



Since such a process may change with a change in distribution,
the standard commodity may itself change with distribution even
though there has been no change in the processes operating in
a system. It follows that, in such a circumsfance, it is not
a construction capable of being utilised in the analysis of
distribution.

Land is but a particular example of non-produced commod-
ities and what is true of it is also true of others.1/
Consequently, even if land is excluded, by assumption, from
the analysis this does not exclude the problems encountered in
this section. To do this would require that the analysis
consider only produced commodities.

(ix) Conclusion

Ricardian economics, taken as a whole, suffers severely
when evaluated in terms of Sraffa's results. Ricardo did not
establish his central prqpositions concerning profit outside
%ery special cases and the methodology he employed in his
attempt to do so was often wrong-headed or redundant. One is
left with the distinct impression that Ricardo's logical powers>
have been exaggerated by most historians of thought.

Nevertheless, Ricardo's achievements must be ranked
highly. His main propositions concerning the inverse relation
of the rate of profit and numeraire wage, and the rate of profit
and diminishing returns, were essentially correct. Qualifi-
cations concerning joint production are required but these
matters were never raised by Ricardo's critics. His central

policy recommendations concerning the freeing of trade and

the taxation of 'luxuries' were also appropriate and could

1/ Sraffa (1960), p. 78.



be established quite independently of his principle of
comparative cost. His overall philosophy, liberalism, which
underlies his theories and to which many of his conservative
anti-capitalist, critics resvonded, is immune to the

limitations inherent in his own analysis.
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| CHAPTER V
THE MARXIAN THEORY OF EXPLOITATION AND PROFIT

(i) Introduction

The Marxian theory of profit is a refinement of Ricardian
ideas. Indeed, Schumpeter designates Marx to be 'Ricardo's
only great follower' in this area.1/ He was, however, a
critical follower and used Ricardian analysis for his own
distihctive purposes. He considered Ricardo's work to be
flawed in both method and substantive propositions, believing
the root of this to lie in Ricardo's failure to specify a con-
' ceptual structure allowing a precise linking of labour values,
“equilibrium prices and profit.2/ Consequently Marx sought to
£ill this vacuum in Ricardian theory and thereby provide a
secure foundation in labour values for the theory of equili-
brium prices, capital and profits.B/ He did so by providing

‘a theory of exploitation whereby it could be shown that

1/ Schumpeter (1954), p. 596 and 390. See also Meek (1967),
pp. 51-74, Dobb (1973), pp. 96-120 and Meek (1977),
rp. 149-164.

2/ Ricardo's analysis 'leads to erroneous results because it
omits some essential links and directly seeks to prove the
congruity of economic categories with one another'. Marx
(1862v), pp. 164-5. See also pp. 167-8, 174, 190 and 427.

3/ On this basis he also attempted to derive what he considered
adequate theories of circulation, rent and money.
See Marx (1885), (1894) and Howard and King (1975).
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equilibrium prices were the 'phenomenal form' of labour value
and profit the 'phenomenal form' of exploited labour.1/
Marxian economics is, of course, much richer than the
theory of exploitation and profit. However, these are pivotal
to the logic of the whole structﬁre. They prcvide the categor-
ies in terms of which the 'laws of motion' and 'contradictions!
of the capitalist system are analysed. Moreover, they allow a
classification of the capitalist economy as one based on
domination and subject to the conflict of classes with
'irreconcilable! interests. Capitalism is thus subsumed into
the theory of historical materialism and dialectical develop-
ment . Consequently any faults discovered in the Marxian theory
"of exploitation and profit would have profound consequences for
the overall economic and social theory.
The Marxian theory of profit is, however, more than
Marx's theory. Although Marxism after Marx has been sterile
in this area, significant contributions have been made by other

énalysts, particularly Bortkewiczz/ and Seton.3/ This chapter

1/ Marx argued that 'reality as it appears' to social actors
and theorists in capitalism is deceptive. He refers to
'reality! as hidden or concealed by 'appearance', or
tcontent' by 'form', or the 'hidden substratum' by the
'phenomenal form'. It is the role of science to penetrate
through the former to the latter and explain ‘'appearances’
in terms of the 'reality'. Marx (1894) part (VII). He
further argued that all political economy had so far
failed to do this adequately. Theories of supply and demand
were considered to be solely concerned with ‘appearances!
and were dubbed as ‘'vulgar'. Classical political economy,
especially Ricardo, was rated much better but it too,
whilst laying the foundation, had failed to comprehensively
perceive the 'real' structure of determination. This
position forms the basis of Marx's theory of false con-
sciousness, fetishism and ideology. See Howard and King
(1975), Chapters 1 and 2.

2/ Bortkewicz (1907).
3/ Seton (1957).



-will provide an exposition of the-Marxian theory interpreted
to include this work. Nevertheless, it will be predominantly
- expositional rather than critical. The evaluation in terms of

Sraffa will be carried out in the next chapter.

(ii) _The Theory of Exploitation

In contrast to Ricardo, Marx explicitlj defines the value
of a commodity as its embodied labour content. 1/ Equilibrium
price is considered an analytically distinct category. Marx
éttempts to show how this latter concept can oniy be understood
in terms of the former but there is no equivalence in
definition.z/ Furthermore, and again unlike Ricardo, Marx
decomposes the labour value of a commodity into three component
parts.

1) The value of the physiéal means of production 'used up'
in its production. This is called constant capital and
symbolised by c.

2) The value which corresponds to the value of the workers'
'labouripower'. This is called variable capitalland

3/

3) The value created by workers over and above the replacement

symbolised by v.

of the value of their labour power. This is called surplus

value and symbolised by s.

1/ More precisely, Marx defines the value of a commodity as the
amount of abstract, socially necessary, labour it embodies.
See Marx (1867), pp. 39, 107 and 197. This is no more than
a spelling out of the assumptions Ricardo took for granted
in defining embodied labour. Since we assume homogeneous
labour and consider only equilibrium positions they cause
no difficulties. It should also be noted that we consider
Marx's theory of value only as it applies to commodities
which are reproducible.

2/ See below, section (iii).

3/ In Marx's terminology the worker does not sell his labour
but his 'labour power'. He does not sell his 'productive
activity' but his 'capacity for labour'. Marx considered
this distinction to be crucial for clear thinking and crditi-
cised classical political economy for not realising this.
See, for example, Marx (1859), pp. 61-62.
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The value of any commodity, i, can therefore be written
as ¢y + V; + 85 Whenever surplus value is positive there is
exploitation'and Marx considered this to be a property inherent
in the equilibrium of a competitive capitalist economy. He
argued that such an equilibrium would be characterised by
sufficient unemployment of labour to ensure that the equilib-
rium wage lay at the subsistence leve1.1/ The value of labour
power is, therefore, equal to the value of the subsistence
wage bundle. It is also assumed that technology is such as
to feasibly allow a higher wage rate. Marx deduces‘from this
that surplus value and the rate of surplus value, s/v, will
be positive, as labour inputs are required in all production
and the subsistence wage is non—zero.2/

In the case where the labour theory of value holds,
profit in each process would be equal to the surplus value
created in that process, assuming prices to be measured in
}abour units. However, Marx was perfectly aware that equili-
brium price ratios will equal ratios of corresponding labour
values only under special conditions. Nevertheless, through-
~out Capital until part II of volume III Marx assumes that
the labour theory of value does hold. He does so for three
reasons.

1) He wanted to show that the existence of exploitation and
profit is consistent with all commodities selling at their

labour values. Marx believed that such a demonstration was

1/ This involves Marx's theory of technical change and the
‘reserve army of unemployed', 'the pivot on which the law
of demand and supply of labour works' Marx (1867), p. 639.
This is logically deficient in a number of ways. See
Samuelson ?1957) and Howard and King (1975), chapter 6.
However, we ignore this matter and simply proceed on the
assumption that wages are fixed at some level below
their maximunm.

2/ Marx also refers to the ratio s/v as the ‘'rate of
exploitationt.



important for it located the source of profit within product-
ive activity and undermined theories based upon 'unequal
exchanges'.1/ In terms of Marx's categories, provided all
commodities are produced under conditions of equal"organic
compositions of capital' (i.e. equal ci/vi's), the labour
theory of value holds and is compatible with the existence of
an equal rate of exploitation and uniform rate of profit.z/
The rate of profit would equal § si/ ii(ci + vi).

2) Marx considered that 'commodity production' and capitalist
commodity productionB/ initially develop under conditions
which ensure that relative prices equal corresponding ratios
of labour values. Competitive relations and rational acquisi-
tive behgviour, which together produce an equal rate of profit-
in all activities, develop historically, énd initially labour
values deternine prices directly quite independently of sect-
oral organic compositions of capital.4/

3)  In volume III of Capital®/ Marx attempted to prove that
even with a fully developed capitalist system, involving an
equal rate of profit and different organic compositions of
capital, the consequent departure of relative equilibrium

prices from ratios of labour values was essentially a matter

1/ Dobb (1973), pp. 146-7, and Howard and King (1975), chapter 3.

2/ In analysing a fully developed capitalist system, operating und
competitive conditions, Marx always assumes both uniformity
in the rate of exploitation and rate of profit. As with
Ricardo, the latter condition was considered a property of
equilibrium. The former condition results from the assumption
that labour is measured in homogeneous units, the wage is
uniform and the length of the working day is the same in
each activity.

3/ By commodity production Marx means an economic system where
producers 'carry on their work independently of one another
eees (and) .... do not come into social contact ... until
they exchange their products' Marx (1867), pp. 72-73.
Capitalist commodity production is distinguicshed by wage
labour, i.e. by labour power itself beconing a commodity.

4/ see Meek (1967), pp. 93-112, leek (1973), pp. i-xliv,

Meek (1977), pp. 120-45, and Howard and King (1975), pp. 45-52.

5/ Part II.




of secondary relevance. In particular the propositions which
hold under the labour theory of value regarding the deter;
mination of aggregate profit by aggregate surplus value and
the equality of the rate of profit with gsi/)i:(c_:i-t- vy)
remain valid. It is to the consideration of this third

point that we now turn.

(iii) The Transformation of Value into Prices of Production

and Surplus Value into Profit. 1/

Marx'!'s transformation algorithm is simple and, as has been
known since the turn of the céntury, too simple. Assuming
the economy is composed of three departments or sectors, and
that capital is a purely circulat?ng capital, then the value
>system can be represented as follows:

Department I cy + vy + Sy = v1*

Department II c, + V

2 T Va2 ¥ 8=V,
Department III Cs + V3 + 85 = v3*
%i* (i =1,...,3) represents outputs measured in value.z/ The
relation between vi* and the output of department i evaluated
in prices of production, vi*pi*, where pi* is the price/value
ratio applicable to department i, and the relation between
‘surplus value and profit, are represented by the following
equations.a/
Department I (c1 + v1) (1 +r) = v, *p, ¥
Deﬁartment II (02 + vz) (1 + 1) =‘v2*p2*

Department III (c3 + v3) (1 + ) ='v3*p3*

r =Zisi/Zi:(ci + V)

1/ What we have called 'equilibrium price! Marx calls
'price of production' in Capital.

2/ v;* does not necessarily represent unit labour values.
Marx, like Ricardo, assumes that outputs are fixed.

3/ Marx (1894),pp. 155 - 157.
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It follows that aggfegate surplusAvalue necessarily equals
aggregate profits, and aggregate output measured in values
equals aggregate output measured in prices of production.
Value magnitudes, therefore, determine price and profit magni-
tudes in the aggregate. Furthermore, prices of production
deviate from values in a systematic fashion. The department
with an average organic composition of capital would have a
price/value ratio equal to unity. A department with above
average composition would have a price of production higher
than its unit labour value and conversely for a below average
department. Consequently all that is involved in the trahs-
formation is a redistribution of surplus value. But it is this,
according to Marx, which explains the deceptive ‘'appearances!
created by capitalist relations of production and the develop-
ment of erroneous, ‘vulgar' theories attributing profit to

the productivity of capital. 'It is then only an accident if
the surplus value, and thus the profit, actually produced in
any particular sphere of production, coincides with the profit
containgd in the selling price of a commodity ... At a given
degree of exploitation, the mass of surplus value produced

in a particular sphere of production is then more important
for the aggregate average profit of social capital, and thus
for the capitalist c¢lass in ‘general, than for the individual
capitalist in any specific branch of production. It is of
importance to the latter only insofar as the quantity of
surplus value produced in his branch helps to regulate the
average profit. But this is a process which occurs behind

his back, one he does not see, nor understand, and which
indeed does not interest him. The actual difference of
magnit»ude between profit and surplus-value -- not merely

between the rate of profit and the rate of surplus-value =—-,
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in the various spheres of pfoduction now completely conceals
the true nature and origin of profit not only from the capital-
ist, who has a special interest in deceiving hlmself on this
score, but also from the labourer!'. 1/

The labour theory of value is, therefore, on Marx's
argument, essential to the scientific understanding of profit

and prices. 'If one did not take the definition of value as

the basis, the average profit, and therefore also the (prices

of production), would be purely imaginary and untenable.
Without ... (the determination of value by labour) ... the

average profit is an average of nothing, pure fancy'.z/ In

Meek's words, surplus value provides a 'prior concrete magni-
tude! deéermining profit, 'a magnitude independent of market
prices which could plausibly be regarded as constituting the
ultimate source of profit'.B/

Despite these strong claims, however, Marx realised that
his transformation algorithm was faulty. It did not represent
correctly the price and profit structure of an equilibrium.
If the econony is technologically inter-connectéd, as Marx
.assumes,4/ capital inputs have also to be transformed into
price magnitudes. The relevant capifal magnitudes on which
profit is calculated are.not labour value magnitudes, but
magnitudes evaluated in equilibrium prices. Marx realised
thiss/ but never formulated a transformation algorithm that

incorporated it. As a consequence a problem was posed.

1/ Marx (1894), pp. 167-168
2/ Marx (1862b), p. 190.
3/ Meek (1977), p. 126. See also p. 151.

4/ Marx is forever pointing to the 'socialisation' of pro-
duction that occurs under capitalism and an essential aspect
of this is an irncreasing technologlcal interdependence
between different sectors. Jee Howard and King (1975),

Chapter 1.

5/ Marx (1894), p. 161,
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The first acceptable solutions of the problem were
proposed by Dmitriev1/ and Bortkiewiczz/. Bortkiewicz waé,
historically speaking, the most influentia1.3/ He assumed
that Department I produced constant capital, Department II
produced wage goods and Department III produced luxuries.

In addition he assumed stationary conditions.4/ On this
basis he represented the procedure for transformation in the

following equations:

(eypy* + vyp*) (1 + 1) = v * p*

(eopy* + vop,*) (1 + 1) = vy*py*

(03p1* + v3p2*) (1 +r) = Vs¥*ps¥
Lo ps* = 1

The last "equation represents a condition specifying the
numeraire. It defines the unit of measurement for prices in
terms of labour values. Such an assumption is what Seton later
called an 'invariance postulate's/ lirking the units of

measurement for prices to the value system.G/ Bortkiewicz

‘<

1/ Dmitriev (1898).
2/ Bortkiewicz (1907)

3/ Both of these writers were not widely known for many years.
Only with the publication of Sweezy (1942) did Bortkiewicz's
contribution receive its proper attention. The 'rediscovery’
of Dmitriev's work had to wait until the 1960s.

See Nuti (1974).

4/ In Marx's terminology he assumed the conditions of 'simple
reproduction'.

5/ Seton (1957).

6/ Marx in formulating his transformation algorithm did not
explicitly measure prices in terms of labour to compare
them with labour values. Instead he normalised prices s0
that the costs of production, other than profit costs,
remained unaffected by the transformation. Such a pro-
cedure is valid only under very special conditions.

See Morishima (1973), Chapter 7 and Shaikh (1977).
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solved these equations to show that p:, pé*and r could be

represented as functions of the labour value data.1/
However, certain problems are implicit in the Bortkiewicz

algorithm. In general it will not be true that

r =13 s;/ [,(c + vV, ) or that ['v [,v *p;* although, given
stationary conditions, }: sy = r }:(c p1i "_-Pz) / Marx, however,
had stated that all these condltlons would hold and, more
importantly, in developing his theory of the laws of motion
had assumed them to hold.3/ So far as the internal coherence
of the Marxian theory of profit was concerned, therefore,
Bortkiewicz's 'solution! pro#ed something of a mixed blessing
and much debate has been generated as a consequence.

A typical reaction was that of Winternitz,4/ who asserted

that what was of importance was the equality Zvi* = {vi*pi*.
1 i

¥/ Bortkiewiez (1907),pp. 202-3. The solutions are as follows:

Defining, f; = v;/c; and g; = (c; + vy + Si), i =(1,0.0,3)

i

1
N PyY o= £ip*(1 + 1)
g - 1 +7x) £281 *8p - J(f2g1 ~8,) 4f1g1g2 1
r=
&3

¥* -— .
P2 Byt (51,0 (1 + T)
It is interesting to observe that neither g, nor f., appears
in the solution for r. The rate of profit és the?efore,

independent of the conditions of productlon 1n the luxury
department.

2/ It is inherent in the Bortkiewicz procedure that all these
conditions cannot be met unless both 1) the organic conp-
osition of capital in Department III is equal to the social
average; and 2) the numeraire or invariance postulate is
chosen in terms of p3*. Formal proof of this is provided
by Seton (1957).

3/ See below, section (iv).

4/ Winternitz (1948). See also, for example, Meek (1967),
pp. 143 - 157 and Iaibman (1973).
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This, it was maintained, was 'the obvious proposition in the
spirit of the Marxian system'.1/ Consequently the fourth.
equation of the Bortkiewicz algorithm was deleted and replaced
by this condition. This also made the assumpfion of stationary
conditions redundant and it was dispensed with, thus apparently

allowing of greater generality. Outside special cases, neither

1 ll

reformulated transformation procedure but this was not commented

—_ — ' * * . o
r -uiéi/ ?(c. + vi) nor £s; = r§<°ipi + VP, ) will hold in the

upon by Winternitz. Therefore, all that had really been accom-
plished was a redefinition of the numeraire without speci-
fication of why the change was of significance.

The Bortkiewicz-Winternitz method of transformation was
generaliéed by Setonz/ for 'the most general n fold sub-
division of the economy, in which each product may be distrib-

uted'among gseveral or all possible uses ....'3/ It was concluded

that 'the internal consistency' of the procedure is 'fully
vindicated‘4/subject to one reservation.

'No doubt the .... (invariance postulates so far consid-
ered) ... do not exhaust all the possibilities. There may be
other aggregates or relationships with perfectly reasonable
claims to invariance whose candidacy has not so far been

pressed. But ... the principle of equal profitability in

conjunction with any one invariance postulate will completely

determine all prices ... and thereby solve the transformation
problem. However, there does not seem to be an objective basis
for choosing any particular invariance postulate in preference
to all the others, and to that extent the transformation

problem may be said to fall short of complete determinacy.'S/

1/ Winternitz (1948), p. 279.
2/ Seton (1957).

3/ Seton (1957), p. 163.

4/ Seton (1957), p. 176.

5/ Seton (1957), p. 167.



Debate has continued as to what is of importance.1/ The
debate has no analytic significance for it is no more than a
debate concefning the choice of numeraire.z/ What is important
for Marx's theory of profit is that the source of prdfit is
surplus value. This can be shown to be valid quite independ-
ently of price normalisation for it has'been proved by

Morishima and othersB/ that, for the cases discussed in this

section, positive surplus value (or a positive rate of surplus
value) is a necessary and sufficient condition for the exist-
ence of positive profits (or a positive rate of profit). This
result is appropriately called the Fundamental Marxian Theorem.4/
It is an.Fxceedingly poverful result for it involves both
sufficiency and necessity. Consequently, within its frame of
reference, any representation of a capitalist economy

involving positive profits, whether stated in labour value

terms or not, can be shown to involve exploitation.

~

(iv) The Theory of the Falling Rate of Profit

Marx discusses the tendency of the rate of profit to fall
-immediately after his analysis of transformation.s/ Consequen-
tly, he felt justified ig using the formula r= %si/§(°i+vi)'

We have seen, however, that Marx's transformation procedure is
inadequate and moreover that the rate of profit cannot in
general be so represented in the Bortkiewicz-Winternitz-Seton

method of transformation.

1/ See, for example, Meek (1967), pp. 143-157, laibman (1973),
Howard and King (1975) and Meek %1977), pp. 95-119.

2/ ILabour values and equilibrium prices are different
categories and the units of measurement of both are
.necessarily arbitrary in a model without 'money'.

3/ Morishima and Catephores (1978), p. 30.
4/ Morishima (1973), p. 6.
5/ Marx (1894), pt. III
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There is, therefore, a major problem associated with
Marx's theory which is quite independent of the analysis he
provided. The following chapter returns to this issue. Here
we assume that conditions are such as to ensure that Marx's
formula is valid.1/2/ ,

Dividing through by }v,;, T = e/k +.1, where e is the rate
of exploitation and k theiaggregate organic composition of
capital. Marx argues that the labour-saving bias inherent in
technical change will increase the k. With a given subsist-
ence wage this will necessarily raise e bu£ Marx argues that
e will, after some point, increase less rapidly than k so that
r will fa11.3/ 'Counteracting influences' are recognised4/

but are considered inSignificant.?/

(v) Marx's Method

Marx devoted considerable attention to methodological
matters and in several significant ways the procedures he
adopted were novel.6/ However, the essential method involved
in the issues discussed above is Ricardian. It is the method
of equilibrium analysis, assuming outputs are fixed, and the
comparison of equilibria. Values are transformed not into

prices but into equilibrium prices, defined in terms of cost

1/ A sufficient condition for this would be the validity of
the labour theory of value.

2/ The use of this formula implies that the wage and rate of
profit are always inversely related assuming an unchanging
technology.

3/ Marx (1894), p. 305 and (1857), p. 304.
4/ Marx (1894), p. 232.

5/ Marx (1894), p. 236, 239.

6/ Howard and King (1975), Chapter 2.
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of production based on uniform wages and a uniform rate of
profiﬁ.1/ The theory of the declining rate of profit in no
way appeals to matters involving disequilibrium states.

Marx uses a formula for the rate of profit which he believes
is valid for an equilibrium and recognises that it would not
be valid outside such an equilibrium.z/ Consequently, his
dynamic theory has the status of equilibrium comparisons.
Sraffa's analysis is, therefore, directly applicable to an

evaluation of Marx's work.

1/ Meek (1967), p. 145.
2/ Shoul (1957).
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CHAPTER VI
THE MARXIAN THEORY OF EXPLOITATION AND _PROFIT:

AN ANATLYSIS IN TERMS OF THE

'PRODUCTION OF COMMODITI®ES BY MEANS OF COMMODITIES!

(i) Introduction

The role of the labour theory of value within the
Ricardian scheme was that of a device used to generalize a
theory of profit which had initially been formulated in a
special context precluding the need for valuation. It was,
however, an analytically unnecessary device. In fhe case where
each commodity was produced by a single process, the substance
of Ricar@o's theory could be generalized without the need for
explicit valuation intervening. In cases involving joint pro-
duction, the theory met with a possible exception, but again,
the matter can be dealt with without a theory of value as
Ricardo perceived it.1/
< Within the framework of the Marxian theory of profit the
labour theory of value holds a more fundamental position. It
is, of course, true that Marx emphasizes more explicitly and
strongly than does Ricardo the defects of the labour theory as
a predictive théory of price.z/ Moreover, Marx never suggests,
nor does he require, that ratios of labour values 'approximate'
ratios of equilibrium prices. But this is only an indication
of the more profound role that labour values play in the
Marxian system. It is because Marx considers he can express
equilibrium prices and profits in terms of labdur values and
that the labour theory is strictly valid for aggregative re-

lations that he has no need to retain the Ricardian features.

1/ See chapter IV, section (iv).
2/ Marx (1862b), chapter X.
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In this sense Marx is more theoretical than Ricardo; and it is
why thé Sraffa-based critique of Marx is so much more funda-
mental. The defects that the Sraffa analysis exposes in the
labour theory of value extend right to the heart of the Marxian

scheme, in a way that they do not in the Ricardian case.

(ii) Indeterminate, Negative and Zero Labour Values

We have seen above 1/ that in Sraffa systems involving
joint production labour values may be indeterminate, negative
or zero. In itself, this has no direct significance for the
Marxian theory of profit for Marx is not concerned with labour
values, per se, but with the derived magnitudes, ¢, v, s,

c/v, s/v ;nd s/c + v. However, if the primary concept is in-
adequate so, too, will be the derived concepts. And the poss-
ibility of indeterminacy, negativity and vanishing labour values
do make labour values inadequate primary concepts, given Marx's
purpose of demonstrating a precise relationship between
exploitation and profit. Following Ricardo, Marx implicitly
assumes that labour values are well defined, non-negative
magnitudes which are positive for all produced commodities.
Furthermore, he is reduired to make such assumptions. Without
them the derived labour #aiqe magnitudes may also become un-—
defined, vanish or be of the 'wrong sign'. In such cases
Marx's proposition cannot be expressed or cannot be expressed
in a sensible way. The three numerical examples provided in

Chapter III are quite sufficient to demonstrate this.2/

1/ Chapter IV, section (v).
2/ See chapter IV, section (v).



In the first example the labour value of both commodities
is undefined. It follows that all of Marx's derived value
magnitudes are undefined. Consequently, all propositions made
in their terms are vacuous. In the second example both labour
values and all the derived magnitudes are defined.1/ However,
the variable capital magnitudes are of perverse sign as is the
rate of exploitation. In the third example, the surplus value
generated by both processes is zero so the rate of exploitation
is also zero.z/ These last two examples, therefore, show that
the fundamental Marxian theoremB/ will not cover cases in-
volving joint production. .Positive surplus value is not a
necessary condition for positive profit and a positive rate of
surplus value is not necessary for a positive rate of profit.4/
Furthermore, Marx's formula for the rate of profit is clearly
flawed. In the second example, it predicts é profit rate of
—100% and in the third a profit rate of zero. But we know that
in both cases the rate of profit is 25%. This indicates that
Marx's formula can be incorrect with respect to both sign
and magnitude. It follows that Marx's formula does not

necessarily even approximate the correct rate of profit.

1/ ey =6, c,=-8,v, =~ v, =~} s =1%, s, = 17.

Sy = o, S,
3/ See chapter V, section (iii).

4/ Surplus value is, therefore, not a 'prior concrete magnitude
... which could plausibly be regarded as constituting the
ultimate source of profits.' Meek (1977), p. 126.

In +the second example above, the negativity of the rate of
exploitation results from the negativity of variable capitals.
It is easy to construct examples where a negative rate of
surplus value results from negative surplus values.

Fol 1lowing Sraffa (1960), pp. 60-61, Steedman (1975) was the
first to explicitly point out the possibility of negative
surplus value co-existing with positive profits. He did so,
however, in the context of Sraffa systems which were assumed
to be in steady state growth. It is unclear why this compli-
cation was introduced for it is quite redundant to
establishing the point.
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(iii) The Rate of Profit

Marx's fornula for the rate of profit is seriously flawed
even in the absence of joint production. It involves the
summation of surplus values, constant capitals and variable
capitals over all processes. We know, however, that non basics
are irrelevant to the determination of the rate of profit. |
Marx's formula, therefore, includes redundant data.

'Dividing through by variable capital, Marx's formula can
be written as e/k + 1, where e is the rate bf exploitation and
k is the economy-wide organic composition of capitél. e dépends
on the productive conditions in wage good industries alone..
The 'value of labour power' is determined by the labour value
of the real wage. The surplus value generated by each worker
is giveh by the difference between this and the length of the
working day, which is uniform in all processes. The rate of
surplus value is, therefore, completely independent of the non-
basic sectors of the economy. However, k is not, for it is

the economy-wide organic composition.1/

Even in the case where non-basic or luxury sectors are non-
~existent, Marx's formula is still incorrect. The rate of profit
can obviously be represented as ps*s*/pk*k* wvhere s* is the

_ column vector of commodities forming profit measured in units

of embodied labour (so that the elements represent surplus

values); k* is the column vector of commodities as inputs,

1/ It follows that when Marx criticised Ricardo for maintaining
that the production conditions of luxury industriesc were
irrelevant to the determination of the profit rate, (1862b),
pp. 349, 423, 431, he was criticising the logically correct
position. Marx himself was deceived by the false 'appearances!
generated through his conceptualisation in terms of
lavour values!
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including wage payments to workers, again measured invunits
of embodied labour; ps* and pk* aref§gbtors of equilibrium
price/value ratios. In general, the p* and p* will not be
such that ps*s*/pk*k* = iss*/ikk* vhere i and iy aré row sum
vectors. If they were equal for one particulzar case of pro-
duction time structures, they would not be equal for another.
Labour values are aggregates of dated labour components and
the composition of the latter necessarily affects the
price/value ratios. |

In fact, Marx's procedure is deficient in a more basic
way; Like Ricardo, Marx uses aggregate capital magnitudes.
The non-wage elements of capital are aggregated in each process,
and over different processes, into constant capital magnitudes.
Similarly, elements of wage capital are aggregated into
variable capitals. Such aggregation by labour values would
only be permissable if the price value coefficients of each
element of constant capital were the same aﬁd if price/value
ratios of each element of variable capital were the same.
'Since some commodities enter both constant and variable
.capital, this in effect requires that all commodities have the
same price/value coefficient, i.e., the prices are proport-
ional fo values and the Qhole «es problem of transformation

is absent.! 1/2/

1/ Steedman (1977), p. 68.

2/ We saw above, chapter IV, section (vi), that it was not
possible to relate the movement of equilibrium prices,
consequent on a change in the numeraire wage, to
'constitutions of capital'. The same point holds regarding
Marx's attempt, above, chapter V section (iii), to relate
the deviations of prices of production from labour values
to sectcral organic compositions of capital. On this,
see Pasinetti %197]0, pp. 136 and 142.
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(iv) Transformation

It has frequently been asserted that Sraffa's analysis
'solves the transformation problem'.1/' This is important
because the problem had previously been examined only in models
whére each commodity was produced by a single process, so there
could be no proper treatment of fixed capitél and joint pro-
duction. However, such assertions have not been supported with
a demonstration that this is true, or what restrictions, if
any, are required for it to be true.z/

The considerations of section (ii) might be thought to
have quite disastrous consequences for the deriving of equili-
brium prices and profits from daté on labour values. Indeed
they do.. But the implications are not as severe as might
appear. Provided lzbour values are determinate and non-zero it
is always possible to undertake such a transformation in terms
of a Sraffa system involving only produced commodities. Neither
fixed capital or joint production have to be ruled out. Nor is
it required that labour values be positive.

The units in which commodities are measured are arbitrary.
It is, therefore, possible to take the units to be embodied
labour values. The prices of a Sraffa system then become prices
'per unit of labour valué' or price-value ratios. Given the
wage, similarly specified in terms of labour value, and a

normalisation condition for prices, the assumptions on which

1/ See, for example, Dobb (1961), p. 48, Dobb (1973), p. 161,
Robinson (1965), p. 30, Roncaglia (1978), pp. 137-138, and
Steedman (1977), p. 33.

2/ Sraffa, of course, demonstrates that for each of his systems
it is possible to derive equilibrium prices and a distribut-
ional variable from knowledge of technology and the remain-
ing distrivbutional variuble. However, that is not a solution
to the transformation problem. The transformation problem
involves a determination on the basis of labour values, not
technological data.
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a Sraffa system is built indicates that a solution exists for
the prices and the rate of profit. Consequently, transform-
ation is possible,

In the case where there are negative labour values, a
negative entry for inputs and outputs would occur. However,
this would only indicate that an economicaliy meaningful sol-
ution would involve the corresponding price-value ratio being
non-positive. In this case the physical quantities of the com-
modity would be traded for non-negative amounts of the numeraire.
Négative labour values, therefore, cause no problems for trans-
formation. But if labour values were undefined, or zero, a
transforgation would not be possible. It would not be possible
to0 measure commodities in units of embodied la2bour and price-
value ratios would become undefined.,

Apart from this, there are other matters which are of
significance in understanding the status of the transformation
carried out via Sraffa's analysis. So far as the computation
of prices and profits is concerned, it clearly shows the trans-
formation problem tc be a pseudo-problem. Iabour values are
magnitudes derived from technology. In order to compute them,
technological information is required which, together with the
specification of the wage, is sufficient to compute prices and
profits. Consequently Samuelson was perfectly correct to
characterize the transformation procedure as an 'unnecessary
detour'1/ from a computational or predictive viewpoint. It
also follows that Marx was quite wrong to assert that without
working from lebour values it would be impossible to calculate

prices of production and the rate of profit.z/

1/ Samuelson (1957), (1970), (1971).
2/ See chapter V, section (iii).



46063

Moreover, when choice of technique considerations is
explicitly allowed for, as it is in the third part of Sraffa's
work,j/ it is the case that not only is technology required to
determine labour values, but the relevant technology cannot be
specified independently of some procedure which determines which
techniques are utilised. 2/ Furtherrore, such procedures may
result in labour values being either underdetermined or over-
determined. Determination of labour values requires that there
be sufficient processes utilised to solve the equations defin-
ing labour values, and we have already given an example where
technicai choice may preclude this.3/ Overdeternination can
occur if the number of processes used exceeds the number of
commodities produced. No such possibility can occur in a
Sraffa system, by éssumption.4/ However, at a given wage and
price vector more than one system may be equally profitable so
that the substance of the problem remains in the Sraffa frame-
work. ZEach systemlcan define a different set of labour values
énd if both systems are operated simultaneously labour values
.wili be .overdetermined. ‘

This last sitﬁation is one in which there corresponds to
a rate of profit and price vector more than one set of labour
values. The converse situation can also arise. Corresponding

to one set of labour values there can correspond more than one

1/ Sraffa (1960), pp. 81-87. We have already noted, above p.£5
that with joint production a choice of technique problem is
necessarily implicit. Sraffa recognizes this in part II,
but does not explicitly consider its implications.

2/ See chapter IV, section (v).
3/ above, p. 65.
4/ See chapter II, section (iii).



1104

rate of profit and price vector. This is possible if there
is joint production.1/

| It follows from the above that Sraffa's 'solution' to the
transformation problem is a highly limited solution. MMoreover,
even if these limitations are ignored, the economics that lies
behind it is not well founded.- The fationale of transformation
within the Marxian scheme lies in stripping away the deceptive
'tappearances!'! created by the competitive forces of supply and
demand., Its main ﬁurpose was to show that the source of
profits lay in surplus value, and indeed, in surplus value alone,
despite fhe fact that a uniform rate of profit appeared to
indicate that it was not exploited labour, but capital pro-
ductivity, which created profit.

Marx's own attempt to do this went beyond transformation.

In addition, he argued that ¥s; = rifc pT+ ¥ p)and that
i i 1 12

%Vi* =:§vi*pi* which together ensured that r =:§§i/§(ci‘+ vi)e
In general both the first two conditions cannot be met
simultaneously. Nor indeed can the third. More importantly,
surplus value may:ﬁe negative and, therefore, of the wfong sign.
.Thus even when transformation can be accomplished it lacks a
rational foundation.

Can anything be savéd from this wreckage? A consideration
of Sraffa's standard commodity indicates that some salvage

may be possible.

1/ sraffa (1960), pp. 61-62.
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(v) Exploitation, Profit and the Standard Commodity

In the course of dealing with transformation, Marx
indicated that a commodity which was produced with an avefage
organic composition of capital would not only have a price of
production equal to its value, but also its conditions of pro-
duction were sufficient in themselves to determine the rate of
profit. In the context of Marx's transformation algorithm
this proposition is correct. He computes the profit rate from
the formula Esi/Z(ci + vi) but the same result would occur if
instead thes: aggregate value quantities were replaced by those
from the industry of average organic composition. Dividing
through by Zvi, Marx's profit formula becomes e/k + 1, where e
is the economy-wide rate of surplus value and k the economy-wide
organic composition of capital. The average industry is, by
definition, the industry with the same organic comrosition as
the economy as a whole, i.e., k. while e is uniform ir all
sectors. Conseguently, the determinants of the rate of profit
can be represented either in terms of the aggregate relations
of prcduction and exploitation or in terms of those relations
és they épply to the‘industry of average composition alone.

We have seen in the previous sections that Marx was in
fact wrong concerning his formulation of determination in
terms of economy-wide aggregates. The second representation is
also incorrect. The industry he defined as 'average' would
not be capable of determining the rate of profit when the
transformation of inputs was incorporated into a transform-
ation algorithm. The prices of its means of ﬁroduction cannot
be determined independently of the other sectors and without
this it cannot determine the profit rate in isolation. Never-
theless, the 'spirit' of Marx's second formulation can be
shown to be correct through the use of Sraffa's standard

commodity.
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In Sraffa's analysis, as in that of Marx, the determinants
of the~profit rate can be represehted in two ways: by consider-
ing the conditions of production in the whole system or by con-
sidering those of the standard commodity. Moreover, in any
Sraffa system involving only produced commodities, a unique
- standard commodity can be constructed, while the existence of
Marx's 'average commodity' would be accidental.1/ Furthermore,
this is true of systems which involve fixed capital and joint
production just as much as for the simpler case where each
commodity is produced by a single process, which is the case to
which Marx's analysis is confined. Also, if is true independent-
ly of whether the wage is advanced or paid in arrears. For
simpliciéy in this section we make the latter assumption. How-
ever, the use of Sraffa's standard commodity to represent
Marx's argument does require in all cases that the wage be
measured in units of the standard commo@ity.z/

. The physical units in which Sraffa measures the standard
commodity are the net product of the standard system when this
system employs oﬁe.unit of direct labouwr in total. Consegquently,
the labour value of a unit of the standard commodity is equal

to unity.3/ When it is used as numeraire its price-value

ratio is also unity so that'it sells at its 'value'. Since

its means of production consist only of units of itself théir

price-value ratios are also unity. The maximum rate of

profit (R) is the ratio of net prbduct to means of production.

1/ Marx's 'average industry' is an actual industry. Technology
and outputs, which determine the average organic composition
of capital, may be such that no actual industry is ‘'average'. .

2/ Vithout this assumption it could not be assured that surplus
value was positive. Without this assurance there is no
rationale to the exercise.

3/ The units in which the standard commodity is measured can,
of course, always be defined in such a way as to ensure a
labour value of unity.
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This is necessarily equal to thé ratio of the labour value
contained in the net product to the labour value of the means
of production. Moreover, the rate of profit associated with
any wage, vaid in the standard commodity, can be meaningfully
represented as a ratio of surplus value to the labour value
of capital.

The labour value of the net product of the standard system
can be decomposed into Vg and Sgs where Vg is the labour value
of the wage and Sq the residual surplus value. The labour
value of the means of production in the standard system can be
symbolized by c . Thus, the maximum rate of.profit (R) equals
(vS + ss)/cs. We know that r = R(1-w) and that (1-w) is
simply tﬂe proportion of the net product of the standard system
which goes to profit. Consequently, r = R(1-w) = (vS + ss)/cs.
(1 - VS/(VS + ss) = sS/cs. This is a ratio of exploited labour,
or surplus value, to the labour value of capital. Clearly a
positive S is a necessary and sufficient condition for a
positive r, given that Cg is positive.

Meek's conciusion, formulated for systems involving no
fixed capital or joint production and where the wage is paid
in arrears in terms of the standard commodity, is in fact true
for all systems consideréd by Sraffa which involve only
produced commodities.

'Sraffa is postulating precisely the same relation between

the ... rate of profits and the conditions of production in his

"standard" industry as Marx was postulating between the ...

rate of profits and the conditions of production in his

industry of "average organic comvosition of capital" ....




106

Sraffa's "standard industry", seen from this point of view,
is essentially an attempt to define "average conditions of
production® in such a way as to achieve the identical result

Marx was seeking'. 1/2/

1/ Meek (1967), pp. 177-178.

2/ An alternative 'salvage' operation to that discussed in this
section is the one proposed by Morishima (1973), (1974),
(1976) and Morishima and Catephores (1978). This involves a
redefinition of labour value and exploitation such that a
reformulated 'fundamental Marxian theorem' may be retained
in the face of joint production. What Morishima calls the
'true' value of a commodity is defined as the minimum
amount of labour regquired for its production, given all
the available methods of production and not just the process-
es actually employed. The value of labour power, therefore,
is the minimum quantity of labour required to produce the
conmodity bundle which forms the wage. Surplus value is
the difference between the total labour employed and the
value . of the total labour power employed. The rate of
exploitation is the ratio of the foramer to the latter. It
is proved that 'true' values cannot be negative and that
a (refornulated) fundamental Yerxian theorem holds even in
cases involviang joint vroduction.

This approach has serious defects. 'True' values are
different concepts from Marxian values. They are deter-
nined via a linear programming computation quite alien to
the solution of simultaneous equations implicit in l2arx's

~ approach; and the computation is carried out in terms of
techniques which may never be utilised. Furthernore,
they are 'non-additive' and do not allow a commodity value

- to be expressed as the sum of constant capital, variable

capital and surplus value. Since Marx implicisly assunes
additivity, and formulates other aspects of his analysis
on this basis, an acceptance of Morishima's new concepts
would require a reformulation of virtually all of Marx's
economics. Of at least equal significance is the fact that
the sociological properties Marx atitributes to his value
concepts (see Howard and Xing (1975), Cheplter 2) cannot be tra-
nsferred to 'true' values, so that, not only the economics,
but the more general socizal theory, would require extensive
revision. In short, Morishima's analysis, despite its
ingenuity, is a purely formal one having no more than a
nominal connection with lMarxian economics. None of this
criticism, of course, represents an argument in favour of
the reformulation in terms of Sraffa's standard commodity.
This, too, has defects. See below, section (vii).
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(vi) The Theory of the Falling Rate of Profit

Marx's theory of the falling.profit rate was presented in
terms of his formula for the profit rate, e/k + 1. It can,
therefore, relate only to special cases. The Sraffa-based
reformulation of the previous section does not provide a
more general foundation. The composition of the standard
commodity will, in general, change with technical progress so
there is no basis in terms of which comparisons can be made.
In addition, Marx's statement of this proposition on the move-
ment of the profit rate is essentially assertive. It rests
upon the statement that the rise in the organic composition of
capital Yill, after some point, exceed the rise in the rate of
exploitation.1/ No analysis is provided indicating the condi-
tions which are required for this to occur.2/ There is,
however, no difficulty in showing, through Sraffa's analysis,
that Marx's theory is seriously defective.
. Marx's position is exactly contrary to that of Ricardo.
For Ricardo it is the declining productivity of inputs which
result in a falling rate of profit, given a fixed subsistence
wage. For Marx, it is the rising productivity of inputs,
resulting-from technical‘progress, which leads to the falling
profit rate, given the fixed subsistence wage. It follows
that the same formal analysis as was used to substantiate the
essentials of Ricardo's analysis undermines that of Marx and

and the possible’exception to the Ricardian case, resulting

1/ The rise in the organic composition of capital is taken for
granted by lMarx. It should not have been. See Howard and
King (1975), Chapter 6 and Steedman (1977), vp. 124-122,

2/ See Howard and King (1975), pp. 205-207.
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from joint pfoduction, provides the only salvation for Marx.1/
Since neither Ricardo nor Marx formally incorporated joint
productibn into their analysis, what may be taken as an insight
of the part of Ricardo is a blindness on the part of larx.

‘It follows that, outside possible exceptions'stemming
frdm‘joint productioh, if there are ns Ricardian diminishing
returns,g/ if the commodity composition of the wage is fixed,B/
and the economy closéd,4/ then, technological regression rather |
than technoldgical progress is required'to ensure a falling
rate of profit. There is, of coursé, no reason for expecting

such regression, especially in a capitalist economy.

'1/ See chapter IV, section (iv). For an alternative formulation
of the analysis in terms of the wage-profit curves, developed
in part 3 of Sraffa (1960), see Samuelson (1972) and (1973).

2/ Rosdolsky (1956), Erlich (1967) and Gusten (1965) have
suggested that Marx did supplement his argument with
Ricardian elements. There seems to be some evidence for this.
However, Marx's main argument certainly does not involve
diminishing returns. His exposition of the falling rate of
profit occurs before his discussion of land.

3/ As is explicitly assumed by Marx, see chepter IV, section (ii).

4/ Marx refers to foreign trade only as a counteracting
influence to the tendency of the rate of profit to fall,
Marx (1894), p. 237. |



YRR

(vii) Conclusion

The Sraffa-based analysis of the Marxian theory of
exploitation and profit creates a long trail of destruction
and little else.

Marx's criticism of Ricardo for failing to provide an
intermediate concepfual structure linking labour wvalues,
equilibrium prices and profits may be considered well founded.
But his own attempt to f£ill the vacuum will not suffice. Indeed
Marxis own proposed structure of explanation is contrary to some
of the analytical advances made by Ricardo. This is particularly
true regarding the irrelevance of luxury production to the
determination of the rate of profit and the relation of
productiéity to the rate of profit.

Marx's definition of surplus value and exploitation is
precise. However, these definitions will not support the
conclusions Marx sought to derive. In particular it cannot be
reésonably argued, without important qualifications, that
surplus value is the source of profits. Outside special cases,
surplus value may become a vacuous concept or endowed with
'peculiar' properties, such as negativity, even though profits
are positive. By adopting an alternative treatment, suggested
by Marx's concept of the 'average industry!, it is true that
a relationship between a concept of surplus value and the profit
rate can be shown to exist in the 'spirit! which Marx intended.
If there is any real support given to lMarx by Sraffa it lies
here. However, there are several important points to note in
assessing the significance of this.

Firstly, neither Marx's own arguments, nor the arguments
of Marxists since, have beén genérally framed in such terms.

Instead they have predominantly referred to a concept of
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surplus value derived from an analysis of the whole economy.

Secondly, and more importantly, the analysis in termé
of Sraffa's standard commodity requires that the subsistence
wége bundle consists of units of the standard; -The value of
Jabour power, as defined by Marx, is the labour value of the
commodity bundle which forms the wage. If this commodity
bundle is different in composition from standard proportions,
it can embody a labour value sufficiently large to result in
the surplus value of the standard system becoming negative.
Furthermore,'since the analysis of section (v) requires, in
ahy case; that the numeraire wage be measured in the standard
commodity, the price relations between the wage bundle, if
different in composition from that of the standard, and the
standard commodity need determining. This would not be possible
without moving outside the confines of the standard system, so
that this system alone would not be capable of determining the
rate of profit.1/ To avoid these problems, liarx's treatment of
%he wage must be abandoned and it must be assumed that the
commodity composition of the wage is undetermined so that the
wage is simply a numeraire wage. This, however, is not Marx's
argument and indeed leads to a third problem.

Any argument which seeks to show that surplus value is
the source of profits is exceedingly limited in terms of its
causal implications. Steedman puts the point clearly as
follows. !'The very fact that the proposition in question

"runs both ways" (r is positive if and only if surplus value

is positive) means at once that it does not constitute a theory

of why r is positive. Any theory of why profits are positive

1/ Those who have argued in favour of reinterpreting Marx's
argument in terms of Sraffa's standard commodity seem to have
missed these defects. See Meek (1967), pn. 161-178,

Medio (1972), Eatwell (1973), (1975b), and Howard and King (1975
pp. 149-156,
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will at the same time, be a theory of why surplus value is
positive ... the only possible role, in a theory of profits,
for the statement that "r is positive if and only if s is

positive" is as a final link in an argument the earlier stages

of which show why s is positive'.1/ Marx, of course, has such
an argﬁment in the theory of the indﬁstrial reserve army Of
unemployed. But this is so defective on logical grounds, quite
independently of its weak empirical basis, that it could no
longer be seriously entertained.z/ Marxists, however, have
provided no substitute and are, of course, ill disposed toward
Ricardiah or neoclassical alternatives.

FPourthly, the significance of the proposition 'exploitation
is the source of profits' is in itself far from clear. It has
obvious emotive connotations but, although Marx used these for
propaganda purposes, they formed no part of the social theory
he sought to construct. The analytic significance Iarx gave to
such propositions was twofold. It established, he believed, an
;bjective foundation for the conflict of classes. Exploitation
implied that class interests were irreconcilable within
vcapitalism. Furthermore, the capitalist system was thereby
integrated into the general theory of economic change -
historical materialism. It is these wider sociological aspects
which give the analysis of surplus value its significance for
Marx. To establish, or reestablish, the propositions in
igsolation of these aspects, or independently of an alternative

framework which fulfils the same role, leaves the propositions

1/ Steedman (1977), pp. 58-59.
2/ See Howard and King (1975), pp. 195-203.
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on exploitation in search of a rationazl foundation. This,
however, is precisely what much modern work on lMarxian
economics_does.1/

Without such a rationale, Marx's theory is, in Samuelson's
words, ‘an unhecesséry detour!'. The commodity production
equations that define the Sraffa systems, together with the
wage, are Quite sufficient to determine prices of production,
profits and the rate of profits. Marx's value magnitudes are
derived from these and for predictive or computational

purposes clearly represent a redundant complication.

1/ Morishima (1973), (1974), and Harcourt and Kerr (1978) are
particularly good examples of this.
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CHATXTER VIT

THE UZCCLLSSICaL THEORY OF

CAPITAL PRODUCTIVIZY AND PROFIT

(i) General Characteristics of Neoclassical Econonics

v In the last third of the nineteenth century the basic
conceptual structure of neoclassical economics developed.

Since that time it has also been the predominant approach

adopted by economic theorists. Its chief characferistics

are the following.

Firstly, emphasis is placed c¢i economic agents being
‘decision-makers or choice-makers, rather than social actors
whose behaviour is structurally determined. Of course, some
“‘neoclassical economists may recognise thaf sociological
matters are important in determining agents' 'choices' but
they do not explicitly take account of these in the construct-
ion of theory. Agents are classified as consumers or producers
and simply assumed to have 'tastes' or 'gozls' which, subject to
certéin constraints, they seek to satisfy in some way. How the
content of these tastes and goals arose is not concidered.
'Furthermore, neoclassical economists invariably consider choice-
making behaviour from a particular perspective. Decisions are

assumed to be the outcomes of optimisation procedures.1/

1/ In the early development of neoclassical economics this was
synonymous with marginal analysis. Indeed, Blaug (1978),
p. 312, goes so far as to state that the 'whole of neo-
classical economice is nothing more than the spelling out
of ... (the equi-marginal principle) ... in ever wider
contexts.,' It is, therefore, not dirfficult to understand
why the develonment of neoclassical sconemics is frequertly
referred to as the 'marginalist revolution'. Nevertheless,
modern neoclassical general equilibrium analysis cannot be
considered marginalist in any fundamental sense. NO marg-
inal concent is reguired in its construction. It may under
certain circumstancss be stoted in such terms but there is
no need to do so. Consequently %t is inappropriute to
consider marginalisn to be an essential characteristic of
neoclassical economics. See chapter XI, section (viii).
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Although it is pogsible to interpret Ricardian and
Marxian econoxnics in such terms, aﬁd indecd for critical
purpoges it mzy be useful to do-so, this would be to impose
assumptions not strictly necessary to the structure of this
theory. It is more appropriately considered in a different
light; agents are classified not as consumers and producers
but according to the social relationships in which they part-
icipate, and their actions are determined by these relation-
ships. There is, therefore, an explicit sociological basis
absent from neoclassical economics.1/ |

Secondly, neoclassical theory considers agents' choices
in terms of the concepts of demand and supply.2/ Consunmers!
decisions regarding consumption goods and producers' decisions
regarding inputs are 'demands'. Consumers' decisions with
respect to inputs and producers' decisions over outputs
are 'supplies'. The results emanating from producer and

consuner interactions depend on these demands and supplies

1/ See, for example, Howard and King (1975), chapter 2,
Schumpeter (19545, pp. 543 and 568, and lMeek (1977)
pp. 149"1750 .
Some neoclassical economists, like Walras, did not
categorise agents simply as 'consumers' and ‘'producers’
but instead adopited a class typology similar to that of
Ricardo and larx. However, unlike Ricardo and lMarx, no
specific class behaviour was assumed. Class terminology
reprecented only nomes to hizghlight different economic
activities and carried no implications of different
socially-determined behaviour patterns.

2/ This is true of all neoclassical theory considered in
this thesis. However, there is an approach stemming fron
Edgeworth (1881) which is not formulated in terms of
supply, demand aud a price system. Instead this approach
conceptualises agents' activities as a bargaining process,
and has been formalised by modern neoclassical economists
in terms of game theory. :



and in particular equilibrium prices are determined by their
balance. Again, this is not a characteristic of Ricardian and
Marxian economics. Instead, equilibrium magnitudes are deter-
xgiﬁéd by élémehts conceived as being independent of demands
and supplies; namely, by technology and distributional
ﬁaghitudes.1/ | |

Thirdly, in neoclassical theory the determinztion by 4
suﬁply and demand is a universai principle. It includes the
determination of factor prices. Consequently distribution
theory is but a particular application of a more general theory
6f valﬁe. Ricardian and Marxian economics, by contrast, have
no such overall determining principle. Equilibrium land
rentals are determined by differential surpluses over marginal
‘éost 6fkéulfiv5tion,2/ the wage rate by the costs of producing
subsistence and commodity prices by technology, so that profit
emerges as a residual surplus.

Fourthly, the structure of causation in Ricardian and
Rﬁarxian theory is different. from necclassical econonmics.
Exogenous and endogenous variables are different. So far as
the theory of value is concerned, both Ricardo and Marx
assumed that outputs and a distributional magnitude are
exogenous. By contrast neoclassical theorists treated both

as endogenous.B/ In neoclassical theory it is demand and

1/See, for example, Marx (1867), p. 538 and Ricardo (Works I),
'~ pp. 382-385.

2/Marx also develops a theory of absolute rent based upon the
divergence of the agricultural organic composition of
capital from the social average. See Howard and King (1975),
pp. 111-116, 139-141.,

3/It is true that early neoclassiczl economists often took the
supplies of all commodities as fixed. This had the effect
of emphasising the importance of demand in determining
equilibrium prices. However, such an assumption necessarily
excludes production activities in the neoclassical framework .
and is, therefore, of limited intcrest in regard to this
thesig.



VR RS

supply relations, together with initial endowments, which
are considered exogenous, while in the Ricardo-Marx structure
these are not explicitly specified at all.

Fifthly, the théory developed by néoclassical eéonomists
has been predominantly equilibrium theory; Theories of dis-
equilibrium have received.much less attention;l‘Neocld$Sical
theorists have defined equilibrium in various ways, but
essentially what is involved in all cases is the notion that
equilibrium involves a consistency of intended actioﬁs. This
consistency allows all actions to be realised simultaneocusly.
An important special éase of this condition.is one where supply
and demand on each market are equal.

Although Ricardian and Marxian economics are similarly
equilibrium economics, this concept of equilibrium is not the
one whicn is involved. Instead of a consistency of plans, or
the.balance of supplies and demands, it is the uniformity
principle which is the defining quality. In other words, an
équilibrium state is one where wages, prices and the rate of
profit are uaniforme. '

These characteristics typify all neoclassical theory.
However, within this approach there have always been a number
of sub-groups and their differences, varticularly in the areas
of capital and profit, are important. In this regard we may
distinguish the Walrasian, the Austrian and capital producti-
vity theories.1/ Walrasian theory is examined in chapfers XI
and XII, Austrian theory is dealt with in chapters IX and X,

and the theory of capital productivity is the topic of this

and the following chzpter.

1/ There is also the Marchallian approach. However, this is
of no interest because the partial equilibrium method is
inherently incapable of dealing with the main issues
involved in the theory of profit.
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(ii) The Neoclassical Theory of Capital Productivity

The defining quality of this group of neoclassical
theorists is the treatment of 'capital' as a factor of produc-
tion formally equivalent to other factors like land and labour.
It was believed that'factor prices’vary inversely with
relative scarcities and are determined by supbly_and demand.
Consequently the rate of profit, conceived as the price of
capitval within this approach, declines as capital becomes less
scarce and is determined by the supply and demand for capital.

The major theorists involved in the development of this
analytical framework are Clark,1/ Hicks,z/ Solow,3/ and
Samuelson.4/ Its roots lie in a particular interpretation of
Ricardo's vheory of diminishing returns and rent.s/ Clark
considered Ricardo's theory as one in which the composite
factor (labour and capital) recéived a remuneration equal to
its marginal product and land received the residual difference
between the sum of thesc payments and total output. He
generalised this into the principle that any variable factor
received a remuneration equal to its marginal product and any

.fixed factor received the remainder. Thus, since each factor

1/ Clark (1899). The propositions of this approach are much
older than the work of Clark. See, for example, Schumpeter
(1954), pp. 464~469, 656-657, 1032, Dobb (1973), pp. 96-120
and Meek (1967), pp. 51-74. Clark, novever, was the first

to provide a systematic exposition of these ideas in the
1880s and 90s. Since then it has been the convention to
regard him as the principal founder of the theory.

2/ Hicks (1932).
%/ Solow (1956).
4/ Samuelson (1962).

5/ Schumpeter (1954), pp. 674, 868 936 See also
-~ Hicks (1932), p. 112. :



may be considered variable or fixed, the principle of marginal
productivity is of universal épplication.1/ In equilibrium
all factors will receive a return based upon their marginal
productivities. Given diminishing returns to the employment
of any variable factorZ/ and the equality, indequilibrium, of
thermarginal product of:capital with the rate of profit,B/ it
follows that as capital becomes relatively less scarce the

4/

rate of profit declines.’’ This provides a basis for a theory

which sees the rate of profit as determined by the supply and
demand for capital.5/
A requirement for this set of propositions to form an
internally coherent whole is that the distributional relations
based upon merginal productivity be consistent with the tech-
nological relations between inputs and outputs. This implies
that the total product be equal to the sum of-factor payménts

when each factor is paid according to its marginal productivity.

Wicksteedo/ and Fluéz/ provided a sclution to this problem

1/ Clark (1899), pp. 188-205. Clark was not alone in
formulating this generalisation. It was also accomplished
by Vicksteed (1910) and Wicksell (1901). However, Clark's
presentation was directly integrated with the theory of
capital productivity in contrast to the work of these
other theorists. '

2/ Clarl (1899), »». 38, 165, 197-198, 208.

3/ Clark (1899), pp. ix-x, 21, 160, 187, 249, 255.
4/ Clark (1899), pp. 184-186.

5/ See below, pp. i33- I3u.

6/ Wicksteed (1894).

7/ Flux (1894).



through the application of Euler's theorem on homogeneous
functibns.1/ The Wicksteed-Flux analysis also aided the
explicit formulation of the concept of a production function
in terms of which the marginal productivity results could be
.iﬁtegrated.Z/ 7

Prior to Hicks,s/ mafginal préductivity gheory was a theory
of input priées. Hicks sought to deal with factor shares and
formalised those properties of the production function |
relevant to this problem in the concept of the elasticity of
substitution.4/ This was used in relation to an aggregate
production function, the arguments of which consisted of
aggregate capital and labour. Hicks also sought to analyse
the distributional effects resulting from a shift in such a
production function. 'In doing so he introduced his famous
classification of technical change.S/ With these analytic
developments, Hicks added to Clark's earlier formulation a
theory of relative shares in income which involved three
determinants, relative input Quantities, the elasticity of
substitution and the direction of bias in fechnicél change.

Clark and Hicks were both explicit in confining their
analysié.to stationary stateé and their comparison.6/ Thus,
although the purpose of both vas to analyse a process of

capital accunulation the method was one Qf comparisons. The

1/ In doing so they opened the debate on what has since
become known as the 'adding-up problem'. See Stigler (1941),
chapter 12.
2/ Schumpeter (1954), pp. 1030, 1035-1036, 1051.

3/ Hicks (1932).
4/ Hicks (1932), pp. 117=120.
5/ Hicks (1932), p. 121.

6/ Clark (1899), pp. Vi, f2, 60, 399-430, Hicks (1932),
pp. 6, 113, Hicks (1963), pp. 3?5-336, 338, 342, 345,
366, Sce also Schumpeter (1954), p. 565.
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rationale for this lay in the belief that 'a comparison of a
sequence of stationary states ... (would) ... give a first
‘approximetion to a slow process of steady accumulation.'1/

Growth was introduced into the capital productivity
- framework by Solow.2/ Howvever, this did not involve a signié
ficaht bréak with the stationary framneuork utiiised by ﬁrevious
theorists. Solow assﬁmed that there was only one produced
cornodity which was perfectly malleable and could be either
invested or consumed. The decisions as to how much of the
_commodity to use as capital in the following period and_how
much was to be consumed could be made at the end of every
production period and did not affect the economic processes
operative during that period. Consequently the growth path
could be conceived as one whose form did not differ from a
movement through successive stationary states. Furthermore,
Solow made other assumptions which ensured a convergence to a
§teady statc equilibrium. The growth path therebyvtook the
form of a movement between stationary states which differed
only by a scale factor. |

On the basis of Solow's analysié there developed many
further results. Various paths of growth and distributional
change could be analysed; each dependent on the assunptions
which governed the form of the production function, the type
of technical progress, the supply of capital and initial

endowments of resources.S/ Also, associated with this

1/ Champernowne (1953), p. 77. See also, Schumpeter (1954),

2/ Solow (1956). , |
3/ See, for exanple, Hahn and Iiathews (1964) and Johnson (1966).
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theoretical work there were attempts at empirical testing and
applicétion. Starting in 1928, Cobb and Douglas used an
aggregate production function to explein time series and
cross-—section data drawn from the U.S. ecdnomy.1/ The results
were‘interpreted as supporting the theory of capital product-
ivity W1th dlSurlbutlon deuermlned by marglnal productivity.
Solowz/ extended this to locate and measure the sources of
growth in the U.S. economy. These studies, however, are only
the most notable of a large set. In a certain sense they are
a tribute to neoclassical economists, for they represent
attempts to consider how closely the abstract theory fits the

statistics drawn from actual econonmies.

(iii) Capital

Essential to the theoretiéél structure of the productivity
theorists is a precise conceptualisation of capital. Clark
dealt with “his at lengthB/ but without success. He made a
distinction between capital and capital goods. Capital goods
are heterogeneous, non-permanent and relatively fixed in areas
of utilisation. Capital, on the other hand, is homogeneous,
permanent and mobile. It is the enfity made up of'capital
goods, it is reduced as they becorie obsolete and is increased
by investment.4/ In a stationary economy it is permanently
maintained. In a progressive economy it increases in

magnitude.

1/ Cobb and Dougles (1928), Douglas (1948)
2/ Solow (1957).

3/ Clark (1899), chapter IX.

4/ Land is included within these categories.



' ... Capital was to denote a fund of abstract product-
ive power ... he thought of it as a physical thing, the |
meaning of which he tried to convey by analogies. A waterfall
consists, in any given fraction of a second, of individual |
drops of water, but these individual drops pass on and are
replaced by others and yet the waterfall as sdéh remains the
same waterfall. BSimilarly ... capital consists at any moment
of individval capital goods; those individual goods ... are
indeed destroyed and re?laced by others, yet ... capital as
such remains .... the same .... capital.'1/

There is, therefére, a metaphysical aura that surrounds
Clark's discussion of capital. Since the marginal product
which determlnes the rate of profit is the marginal product
of 'capital', 2/ there is con31derﬂble ambiguity as to the
exact definition of this marginal product.B/

The same lack of clarity in the definition of capital
concepts exists in chks.4/ Shove eanphasized this in his
\ierceptive review. 'Unfortunately "capital" is not defined
and wve are not told how gquantities of it ... are to be
measured, and similarly with "saving". Presumably these are

"matters which properly belong to the theory of capital"JB/

1/ Schumpeter (1954), p. 902.
2/ Clark (1899), pp. ix - x, 21, 160, 187, 249, 255.

3/ Glark, however, frequently measures capital in terms of
values, Clark 1899? pp. 119-121, 157. This is the
correct procedure, given the results he was attempting to
establish. See chapter VIII, section (ii).

4/ Hicks (1932).

5/ Shove (1933), p. 264. In his 'commentary' on the 'Theory
of Wages' in 1263, Hicks aggregates capital goods through
values. See Hicks (1963), p 344.
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Clark and Hicks are by no means exceptional. It has
been a general attribute of those economists of the capital
productivity school to be vague as to the exact specifica-
tion of their conéepts of capital.j/ This was pointed out most
forcibly by Robinson in 1953. ' ... The production function
~has been a powerful instrument of miseducation. The student
of economic theory is taught to write O = F(L,C) where L is
the quantity of labour, C a quantity of capital and O a rate
of output of commodities. He is instructed to assume all
workers are alike and to measure L in man-hours of labour;
he is told something about the index number problem involved
in choosing a unit of output; and then he is hurried on to the

next question, in the hope that he will forget to ask in

PR

what units C is measured.'z/

There is, of course, no difficulty in defining capital
as distinct from capital goods. Capital goods can be
aggregated into ‘'capital' in many different ways. The
‘difficulty is not in aggregation per se but in doing so in
such a way és to yield the results of productivity theory.
The procedure must allow the rate of profit to be an inverse
. function of the scarcity of capital and to bear a réiation of
equality to its marginal product.3/

Robinson's complaint had the desired effect. In sub-
sequent work, productivity theorists were more precise in the
construction of their models. There was a convergence as to

the appropriate theoretical formulation: namely, a

1/ See, for example, Stigler (1941).
2/ Robinson (1953), p. 47.
3/ See chapter VIII, section (ii).



126

one-commnodity model.1/

The rationale of this formulation was spelt out most
clearly by Sanuelson as follows: 'Repeatedly ... I have
ingisted that capital theory can be rigorously developed with;
out using any Clark-like concept of aggregate “capital",
ingtead relying upon a com?lete analysis of a éreat veriety of'
heterogeneous physical capital goods and processes through
time ... What I propose to do here is to show that a new
concept, the "surrogate production function", can provide
some rationalization for the validity of the simple J. B. Clark
parables ... We can sometimes predict exactly how certain
'quite complicated heterogeneous capital models will behave by
treating them ag if they had come from a simple generating
productioh frnetion .....'2/ |

In other words, Sanuelson argued that, despite appearances
to the contrary, the one-commodity formulation did not necess-
4rily lead ©o drastically incorrect results. The distributicnal
felationships of such a model could remain unscathed when its
defining quality was relaxed and heterogeneous produced commod-
ities were introdueed. As a consequence the one-commodity
model could be used as a 'parable' to illustrate relationships
that would hold nore generally and to interpret actual growth
processes and distributional'patterns.

In the following section, this 'corn model! formulation

of the modern productivity theorists is stated precisely.

1/ See, for example, Solow (1956), Swan (1956) and lMeade (1961)
and above, p. 122.

2/ Samuelson (1962), pp. 213-215.
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The necxt chapter then applies the Sraffa framework of

analysis to evaluate the logic of the whole approach.

”~

(iv) The Model of liodern Productivity Theory

. Assume that the following conditions hold:
(1) There eiists a commodity which is used as an input,
together with homogeneous labour to produce itself. Also,
this commodity is the only cormodity that can be consumed.
We call this commodity 'corn'.
(2)  There exists a set of constant returns to scale
processes of production («,5, 9, ...). Each process is
characterised by the amount of the capital input (corn) and
labour input required per unit of outbut (corn). Thus, for

eXample, we can represent the o« process as

1+ ko = c
Below we assume 1 .= 1 for convenience of exposition.
(3) All processes have the same period of production and are
tproductive! in the sense that the input of corn per worker
is strictly less than the output per worker. In the case of
process ¢ this means ko( < C e _
(4) There is no 'free! production. In other words;‘positive
labour and capital inputs are needed to produce positive
output.
(5) Corn, as input, is used up in each period of production.
In other words, capital is solely of the circulating variety.
Net output of corn per worker, resulting from the operation
of any téchnique is represented by the symbol g. In the case
of process<x,'q“:= c_.~-k_ . In a capitalist economy this is

oC <
split into property income and wages.
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(6) Process B requires a greater input of corn capital
per worker than does ¢ but results in a larger net output.
.Likewise,:y requires a greater input of corn capital per
worker and is associated with a greater net output compared
to /3 . However, there are diminishing returns to capital-
deepening. If the economy moves from o< tdle s Q increases
but the increment is proportionately smaller than the iﬁcrease
in capital.
(7) There are two classes, capitalists and workers. Capital-
tists own capital, workers supply labour. These categories
reed not be mutually exclusive. | |
(8) Competition exists and capitalists are profit-maximisers.
(9) The employed labour force is _constant and supplies labour
independently of the real wage. It is assumed that waées are
paid in arrears.1/ '
(10) The relation between output and inputs is twice differ-
entiable throughout. This implies, among other things, that
there is an infinity of processes such that any increase in
capital per worker, no matter how small, is associated with
an increase in net output per worker.
I (11) Given the above assumptions we can represent the model
by 2 smooth continuous production function.

Q = F(K,IL) |
Q represents total net output, K total capital and L the

1/ If wages were paid in 'advance', the wage bill would
form part of capital and this would make for complications
regarding the representation of the rate of profit. The
assumption of payment in arrears simplifies the analysis
without greatly affecting the substance of the results
with which we are concerned.
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total labour force. Constant returns to scale means that if
K and L are changed in magnitude toAK and AL, then Q |
changes toA Q. In symbols:

AQ = F(AK,A L), A>0
If wve let A = 1/L we can write the produétion function in

per capita form as:

=3
Defining the function f(X/L) as equal to F(X/L, 1) and denoting
K/L by k we then have q = f(k). | V

Our assumptions mean that this function is‘ 'well-behaved?,
This means it has the following properties:

(1) £(0) =0
(2) fr(k)> 0 _ -
(3) (k)< O

We now add two further assumptiéns:-

(4) f'(k) e as k — 0
(5) f'(k) — 0 as k -— oo

These conditions (1) to (5)‘are usually referred to as the
inada conditions.1/ - |

We now investigate the distributional relationships that
'willrhold in an equilibrium. Let 1 denote the>price‘of corn
in period 1 with the delivery date of 1. In other words corn
delivered in period 1 is the numeraire, so that D, equals 1.
Let p, refer to the price of corn in period 1 with the delivery
date of 2. In other words P, is the present-value price of
corn which will be delivered in period.2. We can define the
one period rate of profit on corn as Ty o= 1/p2 - 1. This
shows the extra amount of corn which can be received in period

2 per unit surrendered in period 1. It is therefore the rate

1/ Inada (1963)
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of profit at which the commodity, corn, is lent and
borrowed over this time.

Corn in périod 1 can be transformed through production
into.corn at date 2. The marginal rate of trénsformation is
represented by the partial derivative E)czﬂac1, where c1
represents corn at date 1 and c, corn at date 2. The marginal
fate of tranéformation can be used fo define the marginal rate
of return on investment. The marginal rate of return on a
one-period investment from date 1 to date 2 is designated by
11’2 and is equal to chﬁbc1 - 1. It shows the extra amount
of corn that can be héd at date 2 if oﬁe extra unit of corn
in period 1 is used as an input in the production of corn.
Since corn is the capital good this rate of return is also
the marginal product of capital. This can be represented by
the partial derivative (3Q/aK)1’2’. Given that Q represents
net. output we have i1’2 =:(OQ/3K)1’2. An equilibrium of
competitive profit-maximising producers, given cix assumptions,
‘implies the equality of marginal transformation rates and
relative prices. Therefore, in equilibrium we will have
Dc2ADc1 = 1/p2. This in turn implies that i1’2 =Ty o -

The analysis may be repeated for any two dates and consequent-
ly we can say that DQ/OK = r: the marginal product of capital
is equal, in equilibrium, to the rate of profit.

This distribution relation can be represented in terms

of the per capita production function since®@Q/PK = dq/dk1(

1/ Q = F(K,1) = ILF(X/L, 1) = Lf(k). Therefore:
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Given any arbitrary k (denoted by k*) the equilibrium rate

of interest will be given by the slope of the line tangent

to f(k*). Thus in Figure 1

-0 ‘ k* k

E(guu'e_ 1

the rate of profit at k¥ is equal to thé élope of the line
wq'. In competitive equilibrium the owner of any unit of a
factor will receive a return equal to its marginal value
product. Thus measuring in corn-of the output date, owners
of capital will receive tota%ﬂreturns equal to 3Q/3K x K*,
where K¥ is the K appropriate to k¥, In terms of the per
capita production function this means that profit per worker
.is represented by q%w and g#w/q* is the share of profit in
net income.

Similarly, in competitive egquilibrium workers will
receive their marginal value products, so that the wage rate
(measured in corn of the output date) is equal to the margin-
al produée of labour. Diagrammatically the wage rate is equal
to Ow and w/q*_represents the share of labour in income when
the capital-labour ratio is k*¥. This follows from constant
returns to scale, which by Euler's theorem, implies.that

o~ (39 a3

So that dividing through by I and rearranging we have:

g
-9



where rk is .profit per worker. This ensures that the
distributional relations are consistent. Payment of factdrs
according to marginal products exactly exhausts output.

It is clear that as k increases SO does'q. It is also
clear that the proportional increase in q will be less than
that of k. Consequently the capital-output ratio rises with
k. Furthermore, as k and k/q rise, r falls and w increacses,
so0 that r declines as capital becomes less scarce.1/

It is useful for subsequent analysis to consider the
relationship between the rate of profit and the capital stock
from a slightly diffefent perspective. Our production function
Q = F(X,L) implies a relationship between r and K because in

equilibrium r equals the marginal product of capital and the

1/ Relative shares depend on the properties of technology
summarised in the Hicksian concept of the elasticity of
substitution. This is defined as follows:

& = relative change in k
relative change in w/r

- _ d(k) d(w/r)
- k w/r

If 0<1, labour's share increases with capital-deepening.

If &»1, labour's share decreases, and when¢ = 1, labour's
share is a constant. The reason is straightforward. For
example, when & = 1 this indicates that a 1% increase in
the wage rate relative to r will lead to a substitution of
K for L to the extent that k increases by 1%. Consequently
the increase in K exactly comvensates for the relative
fall in r. Thus if the production function exhibits a
constant & equal to 1, capital-deepening will preserve
relative shares in growing output.
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Ve

anount of labour is always fixed in supply.

Given our assumptions the rate of profit can be repre- -
sented as a decreasing monotonic function of K (see Figure 2).
This enables us to characterise the model in a number of ways:

(1) The curve dd can be taken to represent a demand curve
for capital. It shows, given any rate of profit, the amount
of capital which capitalists in aggregate would plan to
utilise in production when the whole economy is in equilibrium.

(ii) The d.d. curve is not only negatively inclined but
also asymptétic to both axes and continuous throughout. This
ensures that given any supply of capital an.equilibrium exists
and is unique.

(1iii) The rate of profit can be taken to represent the price
of a unit of capital service over a period defined by the
production cycle, i.e. its net rental. The rate of profit is
the price that would be paid for the loan of a unit of corn
capital when the unit of corn is fully restored to the lender
in the following period. As capital accumuletes (which is
equivalent here to capital-deepening) this price decreases.

It couldltherefore'be said that this reflects the declining
- relative scarcity of capital. ‘ N
(iv) In this model the marginal product of capital is a

determinant of the rate of profit... Alternatively, given a

supply of capital, the marginal product of capital determines
the rate of prcfit. The rationale of such statements lies
in the fact that the marginal product of capital in this model

is a technical relationship between physical quantities of
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corn. Since technology is an exogenous component of the

model so, too, is the marginal product of capital.

r &

L

inwre A
Ea__é__
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CHAPTER VIII

CAZITAL PRODUCTIVITY AND SRAFFA'S

'PRODUCTION OF COMMODITIES BY MEANS OF COMMODITIES'

(i) Sraffa, Neoclassical Economics and the Productivity
| Theorists

The discussion of the general characteristics of neo-
classical ecoromics in section (i) of the previous chepter
indicated that Sraffa's analytical framework corresponds much
more closely to Ricardian and Marxian theory than it does to
the neoclassical. It was argued there that the defining
qualities of neoclassical economics involved viewing economic
agents as optimising choice-makers, whose decisions were con-
sidered as 'demands' and 'supplies! which ¢ould be used as
general principles for all economic explanation. None of these
are important analytical elements of Ricardian and Marxian
theofy. This is even more true of Sraffa's work. While it
is possible to see the neoclassical characteristics as
embryonic in Ricardian and Marxian theory, as indeed many neo-
classical historians of thought have done, it is clear that in
- Sraffa's framework they have no role at all. There is no
reference whatsoever to economic agents or to their choices.
'Supplies' and ‘'demands' are never mentioned, so there is not
even any indirect reference to their existence. Furthermore,
following Ricardo's and Marx's théory of value, Sraffa anzlyses
the relationships of economic systems assuming given outputs
and a uniférm wage, rate of profit and commodity prices.
Neither Ricardo or Marx explicitly consider such a state as one

involving a consistency of intended actions, and this is also
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characteristic of Sraffa's work to an even more marked extent.
Ricardian and lMarxian theory can be interpreted as implying
such a consistency so that neoclassical ideas exist, ag it
wvere, in an underdeveloped form. But this is not so in the
case of Sraffa, who was writing after neoclassical theory was
well developed and must, therefore, have deliberately chosen
to exclude these considerations.

There would, therefore, appear to be a much more pro-
nounced problem in developing a Sraffian evaluation of neo-
classical theory than arose in the case of Ricardo and lMarx.
Nevertheless, as far as neoclassical productivity theory is
concerned, these difficulties are easily surmounted. The key
to this lies in the form of equilibrium utilised in this
approach. All productivity theorists have conceived of
equilibria as embodying the uniformity principle; in each
time period wages, prices and the profit rate are taken as
the same as in other time periods. Even if neoclassical
produétivity theorists had not done this, there would still
5e no major problem, owing to the importance which stationary
and steédy state anaiysis played in their work. A steady
- state, irrespective of whether it is stationary or not, can
always be sustained as a competitive equilibrium by a price
system incorporating the uniformity principle.1/ Their
propositions ought, therefore, to cover such a possibility.

Furthermore, there is a consistency between other
aspects of the systems analysed by neoclassical productivity
theorists and the assumptions on which Sraffa builds his
analysis. This form of neoclassical theory concentrates on

the production sub-system of an economy. Consunption

1/ Bliss (1975), pp. 88-91, Dixit (1977).
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activities play no significant role. In addition, and in
contrast to Austrian theory1/, the intertemporal aspects of
production are not emphasised, so that each process of pro-
duction is conceptualised as having the same period of
production; and, again unlike Austrian theory,Z/no assump-
tion of the productivity theorists excludes the existence of
basic commodities. Indeed, the one-commodity modél, which
emerged as the theoretical framework for the modern theorists
of this tradition, necessarily has a basic commoaity. As
this model was outlined above,B/ it also incorporates ex-post
payment of the wage which is the same assumption as that
employed by Sraffa. |

Consequently, the type of economic system and the form
of equilibrium analysed by the neoclassical prodictivity
theorists are the same as those analysed by Sraffa. It follows
that the formal relationships which exist between the elements
of such systems in equilibrium will be the same, irrespective
of the framework in which they are incorporated. |
| This is also true of comparisons of such systems._
Instead 6f analysing.a process of accumulation dynamically,
- neoclassical productivity theory adopted the method of comp-
arisons formally akin to that of Ricardo and Marx. Thus, for
example, the relation between the rate of profit and the
scarcity of capital is, in this approach, a relation derived
from comparing equilibria which differ in capital intensity.

Sraffa's analysis incorporates a comparison of equilibria4/

1/ See below, Chapter IX.

2/ See below, chapter IX.

- 3/ Chapter VII, section (iv).

4/ sraffa (1960), especially part III.
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and, again, the relationships dedﬁced will be the same as those
which apply to neoclassical theory.

Thus, while the underlying analytical framework of neo-
classical theory and Sraffian theory are different, the
relationships which must hold in one must also hold in the
other. Given a validly deduced relationship between the econ-
omic variables of a Sraffa system, or between economic varia-
bles és we compare one system with another, if that relation-
ship does not hold in neoclassical theory the theory is flawed.
It follows that the conceptual and anélytical framework which
generéted the erroneous result involves an error. This
indicates the appropriate method of proceduré. We will use
the relationships uncovered by Sraffa to evaluate neo-
classical productivity theory. Before doing so, however, the
neoclassical theory is in need of some conceptual clarifica-

tion.,.

(ii) Capital and the Marginal Product of Capital

In section (iii) of the previous chapter it was pointed
out that the early neoclassical productivity theorists did
" not specify exactly the nature of their concept of capital.
It follows that their concept of the marginal product of
capital was also ill defined. ’Analytically, however, this
poses no difficulty in evaluating their arguments. Unless
capital is defined to be yalue capital it would not be
possible for these arguments to be valid.

The price of & unit of some physical capital's services
in equilibrium - its net rental rate - is the rate of profit
multiplied by the price of a unit of fhat capital good. Thus
'we require the price of a unit of the capital good to be

equal to 1 for its net rental rate to equal the rate of profit.

.
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This is, in general, impossible unless the units in which
capital is measured are value units. To aid clarity, this
point may be stated somewhat differently. The rate of profit
is a pure number. It expresses a percentage per unit of time.
If a marginal product is to be equal to it, it must be
expressable as a pure number. The marginal value product‘of‘
a unit of physical capital is the (infinitesimal) small
addition to the value of net outputs over the (infinitesimal)
small addition to the physical capital that this is associated
with. It is, therefore, not a pure number except in special
cases. To make it such we have to make a unit of capital a
unit of value, i.e. to measure capital goods in terms of their
valués. We can then talk of a marginal préduct of capital

as a pure number and it has a chance of being equal to the
rate of profit.

This point raises another. In whet prices do we value
units of physical capital and output? There will be different
marginal products depending on which set of prices‘are chosen.
The soluﬁion to this_problem lies in the ‘comparative! nature
of the marginal product concept. The marginal product of
capital is formed by comparing twé equilibria which are
marginally different and it is, therefore, the (limiting)
ratio of the increment in the value of output to the increment
in the value of capital as we hypothetically move between
equilibria. Consequéntly these increments must be calculated
as differences between the values of outputs and capitals
of different équilibria where the commodities in each
equilibrium are valued at the price system appropriate to

that equilibrium.
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(iii) The Rate of Profit and the Scarcity of Capital

In section (iv) of the previous chepter it was shown how
the rate of profit was inversely related to the scarcity of
capitalkas measured by the size of capital per worker or the
capital~-output ratio. The question considered in this section
is whether this relationship carries over to models allowing
heterogeneoué commodities. We, therefore, proceed By con-
structing a model made up of a set of Sraffa systems which
mirrors the one-commodity model except for the fact that it
allows for more than one produced commodity.1/ |
| (1) There is a set of Sraffa systems of production.
Each system is comprised of two processes of production. One
process denotes a method for producing a capital good and the
other produces a consumption good. Each process usés fixed
but normally different proportions of labour and the capital
good. Both are characterised by constant returns to scale.
Thus one system of production can be represented as follows:

11 + k1 1 : }(1)
1 +k, => %,

—> X

where l1 and l2 are unit labour requirements for each process,
k1 and k2 the unit capital requirements, X, a unit of the
capital good and X~ a unit of the consumption good.

(2) Each system of préduction produces the same con-

sumption good but the capital good is different. All

1/ The model used in this section is similar to that
developed by Sameulson (1962) which set the framework
for the subsequent 'Cambridge controversies' in the theory
of capital. The results of this section were proved by
the Cambridge critics during the course of these contro-
versies. See, for example, Pasinetti (1966) and
Garegnani (1966) (1970). However, the significance given
to these criticisms, here and later, is different from
that attributed to them by these critics.
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capital is circulating capital.

(3) In the operation of these processes capitalists
are assumed to be profit-maximisers and competitive relations
hold between all economic agents.

(4) Each system of production defines a possible compet-
itive equilibrium in the sense thét at some wage rate each
maximises profits and at that wage rate is thus operated by
capitalists. |

(5) These equilibria are assumed to be sfationary states

so that the only net outnuts are outputs of the consumption

gggg.1/ Al]l capital employed is used up and replaced in
each time period.

(6) The labour force in each stationary state is the same
and is paid at the end of the production period.

In price terms, assuming that the wage is measured in
the consumption good and the consumption good is the numeraire,
the system portrayed in ({) can be written as follows:

1w + k1p1(1 +r) = Py

(2)

1w+ k2p1(1 + r) =1
From these two equations we can obtain an equation relating
W and r:’

1 - k1(1 + ) (3)
W = : 3
12 + (l1k2— l2k1) (1 +r)

This indicates the wage rate which will correspond to any
profit rate (r) received by capitalists when they are utilis-

ing this technique in stationary equilibrium conditions.

1/ This means that the Sraffa systems we are dealing with
are of the form which he terms 'sub-systems'.
See chapter II, section (v).
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w and r are inversely related, i.e. dw/dr < 0. This equation
‘can be represented diagrammatically as a 'wage-profit curve'.
The three shapes that are possible, given our assumptions, are
concave (Figure‘1), convex (Figure 2) and linear (Figure 3).
Figure 1'repre§ents the case where the proportion between
physical capital and labour is<highef in the capital-goods
Sectdf, i.e.
k1'\.k2
IL°5L
Pigure 2 représents the case where the proportion between
'physicél capital and labour is lower in the capital-goods
sector, i.e. |
k5 - I |
4,wuzu,.ﬁ;tr; < j;; S ks ST IC NS S
Figure 3 represents the case of equal physical capital-labour

ratios, i.e.

~3 k1 _.:,1_{_2_
Chk .
w v("w.

fcsure A

F‘lgd.fﬂ. 3
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Given a wage-profit curve we can deduce certain propert-
ies of the Sraffa system from which it is derived. Take, for
example, the case of Figure 1, which is redrawn as Figure 4.
meax measures the wage rate vhen the rate of profit is zero.
As the maximum w possible when 6nly this system is used it
also measures the net physibalfproduét per woiker when the

system is operated in a stationary state, with the consunption

good the only net output. Given a wage

. wmox

o . . Nimee ¢

Fl'gu.r& _i

1~ Ypax measures the amount of the consumption good

Gy
rgceived as profit by capitalists per worker employed.

Consequently the tangent of the angle o« measures the value
. bf capital per worker at the wage rate of LI The value of

capital per worker is equal to

profit per worker W - W
_ _max 1 _
= = -—Tqir——— = tan e (4)

The value of capital per worker wili change with the wage rate
in the‘case above. Since the physical capital per worker is

a constant the change in value indicates the changeé in py @S
r changés. Just as ve may derive the equation relating w to
r abové, so we can derive the following equation relating

P, to r:

1
‘ ~(5)

by = 12 + (11k2- 12k1) (1 + r)



.} Ev BT

This shows how the price of the capital good changes as r
changes when the system is operated under stationary
equilibrium conditions:

dp1

>
7= O if and only if 1.k, 1)k

172
In words, as r increases, p, rises if and only if 11k2‘<
12k1; P, decreases if and only if 1
k

1k2:> l2k1: Py is

1% = k.

relations can easily be understood. Consider the case

invariant if and only if 1 The reason for these
illustrated in Figure 4 in which the physical capital-labour
ratié is higher in the capital-goods sectoy, implying

l1k2<: 12k1. An increase in r (and, therefore, a decline in
w) involves a shift in income distribution away from wages
towards profits. If Py remained-unchanged, the capital-
goods sector would be in 'deficit' in the sense that its price
would ﬁe insufficient to pay its wage bill and at the same
time remunerate capital at the new higher rate of profit. 1In
contrast the consumption-good sector would be in ?surplus'.
Consequently, to restore equal profitability to the two
sectors, which is a condition of equilibrium, Dy must rise1/.
The other two cases can be explained in a similar fashion.

Ve have assumed that there is more than one Sraffa system
of production, and following the above procedure we may deter-
mine a ﬁage-profiﬁ curve for each. Since the net output of
each system is assumed to be made up of the same consumption
good and the wage rate is measured in this, all the wage

curves can be drawn on the same diagram.

1/ This is called a 'price Wicksell effect' and is a special
case of the relations considered by Sraffa (1960),
Chapter III. : '
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Two such systems are presented in Figure 5. The oufer

envelope of these curves forms the 'factor price frontier!'.
In the case represented here it is made up of the section ab
from curve ec, bc of curve £ and cd 6:_t‘ curve <. If these
" are the only systems of producticn available, the frontier
shows the maximum r associated with any wage or the maximum
" wage associated with any r. Since the s&stems of production'
represent stationary conpetitive equilibria the operation of
a given systen by capitelists nmust imply that that system
maximises profits. Consequently, with w in the range b'c!,
%Eystemls would be chosen and outsice this range system .
At points b ard ¢ both éystems are equally profitable. Such
é roint is called a 'switch point'. If the wage rate were
T at o or b' capitalists would not strictly prefer to use either
| of the two systems represented.

This example indicates immediately that the neoclassical
productivity theorists' conception of capital-deepening is not
:going to hold without exception. Figure 5 exhibits what is
called 'rqswifching' or 'double switching'.1/' At very high

rates of profit (between c¢" and r ) process o¢ is used. At

max
profit_rates below this (between b" and c") process/gis used.

1/ This is analyced in Pt 3 of Sraffa (1960)
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But at even lower profit rateset is used. We thus have a
situvation where the same system of production is the most
profitable at more thén one rate of profit while another
system of production is more profitable at rates of profit in
between. Associated with this is 'capital reversal', a sit-
vation where, as there is a change from ome system to another
as ﬁhe rate of profit falls, a lower value of cepital per
worker occurs. Such a phenomenon is clearly contrary to the
neoclassical ideas where higher capital-labour ratios were
thought to result as the rate of profit fell. The case repre-
sented in Figure 5 is réproduced with the values of capital

per worker also indicated. Capital reversal occurs at point

c.V/

It is true, of course, that the example which has been
used is a coustructed one. However, it is not an example which
ig particularly special or fixed. The wage curve of each

system depicted in figures 5 and 6 depends on the parameters

1/ It is also easy to demonstrate that lower rates of
profit cen be associated with lower capital-output
ratios, which is again contrary to the neoclass1cal
theory. See below p.149



of the system to whiech it relates.1/ These parameters can be
changed, so shifting the curves, but capital reversal can
still occur. In other words, the demonstration of cases con-
trary to the neoclassical position do not req&ire choosing

just the right set of parameters.z/ Moreover, while in the
simple model considered in this section reswitching‘and capital
reversal are always associated with each other, it is possible
for capital reversal to occur without reswitching in models
involving more complex systems.3/4/

It will prove useful for analysis later to consider a
numerical example constructed by Garegnanis/ from Sraffa
systems of production of the form which we have considered in
this'section. Garégnani considers an infinitely large number
or 'family of systems' such that: (i) the wage curve of each
system cannot contribute segments but only points to the factor
price frontier and (ii) the frontier no longer shows any switch
points. All switch poirnts are now inside the frontier.6/

Figure 7 reproduces the frontier so derived together with some

1/ They are the graphs of equation (3) for each system.
2/ In chapter X an algebraic analysis is given.

3/ This is shown by Pasinetti (1966), Spaventa (1968) and
Bliss (1975), po. 19%3-194. Blaug (1974), pp. 39-40 discuss~
es the question of how likely it is empirically that re-
switching will occur, in the belief that the significance
of the Sraffa-based criticism of neoclassical productivity
theory is affected by the answer to this. The fact that
capital reversal can occur independently of reswitching
shows that this belief is erroneous. Even if it were poss—
ible to show that reswitching could not occur this would
not wecken the criticism for it is capital reversal that is
the relevant patter. Blavg's mistaken methodology can be
traced to his incorrect view that 'if reswitching does not
occur, neither does capital reversing'. p. 41.

4/ Tre rel:tionship between the rate of profit and relative
scarcity of capital is also undermined by the ceonsiderations
dealt with above, p. 55.

5/ Garegnani (1970).
6/ Pasinetti (19692) and (1970).
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'members of the family of systems having the frontier as their

envelope.
Some values of this construction are presented in Table 1.

As.can be seen from this there are nmultiple cases or reswvitch-
 ing. The relationships between r and q, r and k, r and E/Y,

and q and k are shoun in Figures 8 to 11.

wama e T e e LT

. Ratio of
. - . e Capital per
o~ . Syste.in use . worker to
S (i.c. systcm : Net physical Value of net physical
" Rate ol giving maximum . product per capital per product per
- profie wagce) Wage - worker worker worker
N 0.0 o 0.200 0.200 1.080 . 3400
L 26 8 0.175 0.192 : 0.635 T 3367
4 .Y 0.169 0.183 . 0393 2.147
, 6.1 ] 0.159 . 0.175 0.257 1.468
83 € 0.151 0.167 : 0.184 1.101
--10.8 S 4 0.144 0.159 - 0.148 . 0930
12.9 n . 0.129 0.152 0.179 - 1.177°
- 144 3 0.105 0.159 0.379 2.383
" 15.1 y € .. 0.083 0.167 . 03552 - 3.305
© 159 ] 0.061 0.175 0.715 4.085
- 169 Ty 0.041 0.183 0.850 4.644
- 12.5 . B 0.026 - 0.192 - 0.947 4.932
© 200 - 0.000 0.200 1.000 5.000

’ra.M.Q. 1
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Figure 10 shows a relationship between the rafe of profit and
the capifal—output ratio contrary to the neociassical pozition
referred to above.1/ Fiéure 11 shovws what figure 6 indicates,
that it may be impossible to construct an aggregate production
function where output pef worker is a function of value of
capital per worker. In Figure 11 we do not have a functional

relationship: q is not uniquely associated with k.:

1/ P. 1460 '
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(iv) The Marpginul Product of Capital and the Rate of Frofit

In the one-commodity model of section (iv) in the previous
chapter, the marginal product of capital was not only equal
to, but also a determinant of, the rate of profit. Indeed,
this was a position adhered to by neoclassical productivity
theorists in general, Thus, for example, Clark writes, 'One
law governs wages and interest - the law of final productivity.
By -one mode of statement of the law ... We get wages as an
amount directly determined by this principle.... By another
mode of stating the law ... we get interest as the amount that
is positively fixed by the final productivity law .... WVWages
and interest are both determined by the law of final
productivityh1/ |

This is, in general, incorrect. The'dependence of the
magnitude of the narginal product of capital on equilibrium
prices means that, outside special cases, it cannot be regard-
ed as a determinant of the rate of profit. Equilibrium prices

~are, in generzl, endogenous variables and so, therefore, is
the marginal product of capital. Marginal products can only
be regarded as determinants when they are given exogenously.

.'Consequeptly the only relation which could possibly hold in
the Sraffa-baéed model of the previbus section is the equality
between the marginal product of capital and the rate of
profit; any causal interpretation is inapproprizte.

We can immediately find a case where a marginal product
of capital is equal to the rate of profit. Consider a 'switeh
point! betﬁeen two systems, as portrayed, for example, in
Figure 6. At such switch points the two systems are equally

profitable at a common wage. Consequently the increased

1/ Clark (1899), pp. 200-203,
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productivity per worker of oc over/?, expressed as a proportion
of the difference in the capital values per worker of the two
systems, must be equal to the rate of profit. If we call the
(limiting) magnitude of thié ratio the marginal product of
capital, the relevant neoclassical equality holds. This
definition, however, only applies to a switch point. .Further—
more, away from a switch point the magnitude of dq/dk will be
zero or undefined. Where there are a finite number of systems
any system may contribute a segment of points to the factor
price frontier. At points on such a segment, but not at an
eﬁd, if the wage-profit curve was ndn—lineaf, capital per
worker would change with movement along the frontier but out-
put per worker cannot. Consequently dq/dk would be zero. If
the wage-profit curve were linear, neither capitai per worker
nor outrut per worker could change and dq/dk would be
undefined. The only way to get round this would be to take a

case where =zlong any segment of the frontier the number of

S~

systems is infinite. In this case, however, switch points
cease to be on the frontier and consequentiy marginal products
~defined in terms of them have no interest.

Let us now examine the case whére systems of production
become infinitely large so that the magnitude of change in r
required to move producers from one system to adjacent systems
is infinitesimally small. The marginal product of capital will
now be defined as the limiting ratio of differences in two
net products and two 'quantities of capital' corresponding to
two_differentsysters, each of which would be most profitable
at a different rate of profit. We assume that such a marginal

product is always defined. In other words, we assume that,



as in the one-commodity model, thé values of capital per
head and output per head which are associated with changes in
systems of production are continuous and differentiable
functions.'/ This assumption makes the case as favourable as
possible fof the theory being examined. In other words the
procedure will be to compare two systems of production that
differ 'marginally' in terms of theif outputs per workér,
values of capitel per worker and the wage-rate of profit sets
at which they are most profitable. From this we can define a
marginal product and consider its relation to the rate of
profit. _2/

The following condition must always hold, because it is
an identity:

q=zkr +vw (6)
g is the net output per worker, k is‘the value of capital per
worker, r is the rate of profit: and w the wage rate. If we
take the total differential we obtain

dq = rdk + kdr + dw (7)
and hence we find that the marginal product of capital dq/dk
. is not equal to r unless drk + dw = 0, or expressed alter-
natively, unless k =-dw/dr. Only in special circumstances
will this be éo, as can be seen from Figure 12. £ is a point
on the factor price frontier f' f" and the wage-profit curve
which contributes that point to the frontier is drawn in as
b'o"., We know froum the identity above that the value of k
nust be equal to tanot. For the equality dg/dk = r to hold

we require that tane = -dw/dr at point f. The value of

1/ This is a genuine assumption. It is not implied simply by
allouing the numnter of systems of production to become infinite

2/ The procedure in the subsequent naragraph follous
Bhaduri (1969).
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-dw/dr at f is represented by tan £ . The figure indicates

that in the case of a concave wage-profit curve tanec # tan
and the same would be true if the wage-profit curve were
convex. In both cases, therefore, the marginal productivity

result does not hold.

(v) The Inverse Relation of the Wage and Rate of Profit

The capital productivity theorists shared the belief,
held by Ricardo and Marx, that comparing equilibria of
economies using the same technology would always show an
~Enverse relation of the wage and rate of profit. Sraffa's
result showing that for systems involving joint production |
this may not hold1/ is relevant as a criticism of neoclassical

 theory just as much as it is for the others.2/

1/ Sraffa (196Q), pp.b61-62

2/ Further discussion of this is undertaken in chapter X
section (vj.
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(vi) The One-Commodity Model again

The results of sections (iii) to (v) show that the
relationships inherent in neoclassical productivity theory
are not general. They apply only in speciélfcases like the
one-commodity model. The reason why they:hold‘in fhis
particular context is now easy to explain given the previous
analysis. The key lies in the form which the wage-rate of
profit relation takes; it is linear for each process.1/

The pndcessaaca% therefore, be represented by figure 13.

&

W

L/

0 e
f«g.ue. 13

The linearity of each wage-rate of profit relation implies
that at any switchpoint the process which is most profitable
ét a lower rate of profit has the higher capital intensity so
that capital reversal never occurs.z/ This follows simply by
applying an equation (4) to calculate capital per worker.
Linearity also implies that the marginal product of capital
is equal to the rate of profit. Figures 12 and 13 show that
tan &« is always equal to tan@ in that case. Furthermore,

it is valid to regard the marginal product of capital as a

determinant of the rate of profit. The rationale for this

1/ Process i (i =e,3 «.. ), written in price terns, is
represented by the equation l,w + k. ?1 +r) =1;
consequently w = 1/1i - ki/li (1 +2).

2/ Linearity also implies that reswitching cannot occur
because a wage-profit curve can never return to the
frontier once it has moved away.
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lies in the fact that the marginal product of capital in this

model is both a marginal physical and a marginal value product

and is, therefore, a technical relationship, independent of

equilibrium prices, which can be taken to be exogenous.

Finally, since the one-commodity model necessarily excludes

joint production there is no possibility of any direct variation

of the wage and rate of profit. All wage-proafit curves have areg&ﬁye slape .
The one-commodity model is not the only one exhibiting linear

wage~-rate of profit relations. For example, in theAcase of the

model dealt with in section (iii) the relation for each pro-

cess will be linear if k1/11 = k2/12. However, this is not

really a distinct case. A unit of a capital good may be def-

ined as anything we like. Therefore, we can take as units

those amounts which use the same amount of capital and labour

as that used in the production of the consumption good.

Consequently, from a technological perspective, consumption

\gnd capital goods are identical1/ Furthermore, since

in this case dp1/dr = 0, py is a constant, thus allowing the

marginal »roduct of capital to be treated as if it were exo-

genous and a determinant of the rate of profit.

(vii) Wicksell

The critical xresults of this chapter have been derived
from a model based upon the analysis of Sraffa. The central

'fallacy in the neoclassical theory which these results expose

1/ This, in fact, is the case whenever wage-rate of profit
relations are linear. This follows because price
Wicksell effects are neutral so that relative commodity
prices do not change with changes in distribution.
Consequently, these prices may “be used as weights for
non-distorting aggregation into a single-sector
macro model.
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is the treatment of capital as a factor of production
formally the same as land and labour. This is both the
defining quality of neoclassical productivity theory and the
source of its defects. It is somewhat surprisihg %hat it
was a point clearly perceived by Wicksell at the turn of the
centur&.’ 'WVhereas laboﬁr and land are meaéﬁred each ih terms
of its own ftechnical unit ... capital, on the other hand ...

is reckoned ..... 2s a sum of exchange value .... a unit

extraneous to itself. However good the practical reasons for
this may be, it is a theoretical anomaly which disturbs the
correspondence which would otherwise exist between all the
factors of production'.1/

Furthernore, Wicksell recognised that as a result the
marginal product of capital would not, in general, equal the
rate of profit. ' ... (the) .. analogy between interest, on
the one hand, and wages and rent on the other, is inconplete.
_yith labour and land .... the law of marginal productivity
applies ... But this theory only applies to capital, as
usuvally conceived, when we look at it from the point of view

of the individual entrepreneur, to whom wages and rent are data,
| determined by the market. If we conéider an increase (or
perhaps a decrease) in the total capital of society, then it
is by no means true that the consequent increase (or decrease)
in the total social'product would regulate the rate of interest
..o« new capital competes with the old and thereby results ....

in a rise of wages and rent ..... (which absorbs capital)'.z/

1/ Wicksell (1901), p. 149. See also Wicksell (1900),

2/ Wicksell (1901), p. 148. See also Wicksell (1900), p. 107.
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Here Wicksell is referring to capital stock revaluations
which have subsequently become known as 'Wicksell effects'.
What Wicksell failed to perceive, however, is that these
effects may operate in such a way as to result in capital
reversal. He erroneously believed that when the equilibrium
rate of profit fell the associated changes in prices would
alwvays operate in the direction of increasing the magnitude
of the pre-existing capital stock. As a consequence the
marginal product of capital is always less than the rate of
profit. This belief stemmed from the model which Wicksell
used to derive his conclusions; an Austrian point input-
point output model,1/ in which it is always true that as the
rate of profit falls capital intensity rises.z/ Wicksell's
pupil, Ackerman, did perceiVe that a capital stock devaluation
could occur as the rate of profit fell and that the marginal
product of capital could be greater than the rate of profit.
But Wicksell himself failed to recognise the implications which
this had for his own analysisB/ and Ackerman's work was

4/

As a consequehce Wicksell continued to believe that

ignorcd until recently.

capital intensity was an inverse function of the rate of profit.
' ... If we congsider society as a whole ... the progressive
accumulation of capital must be regarded as economical as

long as any rate of interest, however low, exists .....

1/ See chapter IX, section (ii).

2/ Wicksell (1901), vp. 172-184. It is also impossible for
reswitching to occur in such a model and the wage is
alvays inversely related to the rate of profit. See
chapter X, section (iii).

3/ Wicksell (1923), p. 293.

4/ Ferguson and Hook (1971)
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We should; fherefore, expect a contihual accunulation of
capital .... and, at the same time, a continual fall in the
rate of interest‘;1/

Since Wicksell other economists have anticipated these
difficulties in neocl%ssical productivity theory.z/ But
their importance for undermining this bod& of theory was not
generally seen until after the work of Sraffa, when neo-
Ricardian and neo-Keynesian economists conducted a compre-
hensive and rigorous critique upon the basis of Sraffa's

results.

(viii) The Determination of the Rate of Profit by the

Supply and Demand for Capital

The arguments of sections (iii) to (v) show serious
defects in neoclassical productivity theory. However, these
arguments do not appear to undermine its central tenet, the
@etermination of the rate of profit through the supply and
demand for capital. The arguments certainly destroy the views
neoclassical economists held about the operation of these

forces but if their analysis had been kept at a high level of
abstraction it would appear to remain impregnable to the

criticisms so fer discussed.

1/ VWicksell (1901), p. 209.

2/ Fisher (1907), Shove (1933), lamge ?19
Malinvaud (1953%), Robinson (1953§, 19

3
5
and Swan (1956).

63, Metzler (1950),
6), Champernowne (1953)



Indeed,vthis is the case!/. Nevertheless, the analysis
which seeks to determine the rate of profit through the
supply and demand for capital is seriously defective. Indep-
endently of capital reversal, of the inequality between the
marginal product of capital and the rate of profit, ard of the
possibility that the wage and rate of profit may vary directly,
neoclassical theory is not tenable. It is not methodologically

possible to regard the rate of profit as being determined by

the demand and supply of capital.

In neoclassical theory supplies and demands represent the
plans of optimising agents regarding choices over commodities.
It is these supplies and demands, or choices, which deter-
mine the endogenous variables. If capital is specified to be
value capital then it does not possess the attribute a commo-
dity must possess for determination by supply and demand to
be valid. It cannot, except in special cases, be defined
V?ndependently of endogenous variables. The unit of measure-
ment is dependent on equilibrium prices and these prices are
in general endogenous variables. It is, therefore, not
_possible to regard economic agents as forming plans (demands
and supplies)'for capital, the interaction of which then
determines its price, the rate of profit. The lpgical struc-
ture of determination requires that the determinants bve
exogenous and this is impossible in the case of the demand

and supply of capital.

1/ Garegnani (1970) argues that this is not so. However,
since his argument is levelled at all neoclassical theory
and not just that of the productivity theorists, consider-
ation of it is postponed until chapter XII.
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Consequently, whatever validity éxists in the neoclassical
theory of capital productivity must be confined to the
relationships which.it establishes between economic variables:
the capital intensity of an economy, the wage and rate of
profit. We have seen, however, that the Sraffa-based

critique shows these to be guaranteed only in special cases.
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CHAPTER IX

THE AUSTRIAN THEORY OF CAPITAL AND 2ROFIT

(i) Auestrian Economics

Austrian economics is typically viewed as a particular
variant of neoclassical theory. This is sensible in that many'
characteristics of the latter are exhibited in Austrian theory;
Emphasis is placed on eccnomic agents being optimising choice-~
makers and from this are derived demand and supply relations
the balance of which defines an equilibrium.1/ Austrian
economics, however, has a number of distinctive attributes
which separate it from other neoclassical schools and these are
sufficiently important to warrant.a separate treatment.

One such characterictic has been the emphasis Austrian
economists have placed on the uniqueness of social science and
more particularly on the importance of individual subjectivity.
This is particularly true of Menger,g/ Mises3/ and Hayek.4/
it has manifested itself in two principle ways, firstly, in an
opposition to all theories of value based on a foundation other
than that of utility and especially toward those based upon
non-subjective costs of production. Secondly it has led to the
development of'methodological individualiem', a method that
requires all concepts of social theory to be clearly tracezble
back to individual action.s/ This, however, has been a source

of some internal disagreements within the Austrian school. In

1/ See chapter VII, section (i).

2/ Menger (1871).

3/ liises (1949).

4/ Hayek (1955).

5/ See, for example, Iukes (1968), Rizzo (1978) and Zggar (1978).

e ke v
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particular Menger's criticisms of Bohm-Bawerk's capital theory
centred on what he considered its erroneous aggregative
structure.1/ It is also the case that much of Hayek's work
on capital theoryz/ follows that of Bohm-Bawerk and it may,
therefore, be said that in this area some Austrlans 'forget!
this methodological principle.

Coupled with this first characteristic has been the
Austrians' deep suspicion of deterministic economics. This has
sometimes led to hostility toward the use of mathematical
methods.v Menger, Mises and Hayek, in particular, have all
emphasized the importance of uncertainty and expectations in
economic life and have considered that they cannot be modelled
appropriately by mathematical relaiions.3/ This emphasis on
the importance of uncertainty is shared by a number of post-
Keynesians like Robinson4/ and Shackle.s/ But Austrian econ-
omists differ from these post-Keynesians in that they do not see
Yhis as undernining the applicability or importance of equilibrium
economics. However, this position has not significantly
affected the development of Austrian theory in the sphere of
capital and profit. Determinism is a characteristic of the
work of Bohm-Bawerk, Wicksell and Hayek. The point is of some
relevance to this chapter, nevertheless, because Bohm~-Bawerk
opposed the mathematical methods of the Walrasian school and

sought to distinguish his theory by its 'causal! basis.6/

1/ Schumpeter (1954), p. 847.

2/ Hayek (1931), (1939), (1941).

3/ See, for example, Borch (1973), Menger (1973) and ILachman (1976)
4/ Robinson and Eatwell (1973).

5/ Shackle (1972).

6/ 'Both Jevens and the Austriars were in the habit of expressing
themselves in causal chains .. this was inadmissable ... (and
reflects) ... a glaring inability to understand the logic of
interdependence', Schumpeter (1954), p. 922.
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This meant that although he was concerned with developing a
general equilibrium system he did not do so as explicitly as
the Walrasians and as a consequence his theory is less well
integrated.1/

A third characteristic of Austrian economics has been the
enthugiacn for a capitalist economic system composed of
competitive merkets and a hostility to socialism. This is
parficularly true of Mises,z/ Hayek,B/ Wieser4/ and many modern
Austrians.5/ It affects Austrian capital theory primarily
through Bohm-Bawerk whose work was formulated as an alternative
to, and critique of, Marx. .

The major.distinguishing characteristic of Austrian econ-
omics relevént to this chapter, however, is thé emphasis on
'time'. There is virtual unanimity among Austrian economists
in this respect and it leads to the classification of Jevons
and Yicksell as Austrians because of their similar orientation.
Moreover, it is this aspect that Hicks hes drawn attention to in
iabelling his current approach to capital theory as neo-
Austrian.6/ Essentially the Austrian view is that economnic
‘decisions and processes have a time structure from which it is
inappropriate to abstract. This is true of decisions and
processes in general but it is particularly important in the

area of production.

1/ Schumpeter (1954), pp. 918-923.
2/ Mises (1920). '

3/ Hayek (1935).

4/ Wieser (1888). _

5/ See, for example, Spadaro (1978).

6/ Hicks (1970), (1973a), (1973b), (1975), (1976).
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(ii) Capital, Production and Time

Throughout the history of capital theory, much controversy
has been generated regarding the 'essence' of capital. The
Austrians conceived of this essence as resulting from capital
goods being 'produced means of production' distinguishable from

" labour and land which were classified as 'original'.1/ Coupled
with this distinction was the Austrian emphasis on.capitalistic
production reguiring time.z/ Capitalistic production requires
that the production of capital goods precede the production of
censumption goods . It is the hallmark of Austrian capital

- theory to link these two characteristics together. As such,

capital theory becomes the study of intertemporal production
structures. The Austrians were, of course, aware tha&,capital-“pﬁ
could be conceptualised in alternétive ways but fhey argued

that it was inappropriste to do 0./

1/ This distinction is difficult to make precise. It is perhaps
more appropriately phrased by saying that in the Austrian view
the supply of 'original' factors is not subject to an ecoxonmic
decision. See Gaitskell (1936), (1938). It should also be
noted that in this context 'produced' has a wider meaning than
when used in chapter II above, p.14. As uced in the Austrian
sense it simply means that the commodity's supply is the result
of a production process.

It is this characteristic that led Bohm—-Bawerk to emphasize
that capital goods should not be treated on a par with orig-
inal factors %1and and labour) as they were treated by the
productivity theorists dealt with in chapter VII; and it is
this aspect which forms the basis for Knight's main criticienm
of Austrian capital thecry. Xnight (193%3) denied that such a
distinction between 'original' and 'produced' factors could
be sensibly made. Instead all factors should be seen as pro-
duced. This point is important for if it is correct it
becomes impossible to talk about different degrees of
'roundaboutness' and this plays a key role in most Austrian
capital theory. In this chapter and the following one ve
ignore this matter and assume that the Austrian distinction
can be sensibly made.

2/ Capitalistic production is a term used to refer to production
involving capital goods, independently of an institutional
structure. :

3/ See, for example, Wicksell (1911)




BGS

Bohm-Bawerk states the Austrian position as follows. 'We
put forth our labour in all kinds of wise combinations with
natural processes. Thus all that we get in production is the
result of two, and only two, elementary productive powers -
Natuvure and Labour, ... There is no place fbr a third primary

1/

resource." But through 'these priméry productive powers man
may make the consumption goods he desires, either immediately,
or through the medium of intermediate products called capital.
The latter method demands a sacrifice of time, but it has the
advantage in the quantlty of the product, and this advantage,
although perhaps in decreas1ng ratlo, is associated with every
prolongation of the roundabout way of production'.Z/

Thus, in the Austrian view there are two types of 'original'
wproductlve pouer, 1abour and land. In fact Bohm-Bawerk simpli-
fied his analysis by abstracting from land and regarding labour
as homogeneous. Other Austrians have often followed this lead.
Capital goolds are goods produced with the aid of original factors
and are used as intermediate inputs in the production of con-
sumer goods. Capitalistic production is, therefore, indirect
or 'roundabout! préduction. It is undertaken because it is
" more productive of consumption goods thén is direct production.

In order to isolate the intertemporal nature of capitalist-
iec production, Austrian economists have tended to work with
specific types of models. They have been prone to use one-
sector models in whl ch there is a single fiﬁal output,
conceived as an aggregate value magnitude or as a homogeneous

consumption commodity, but in which there exist many production

1/ Bohm-Bawverk (1888), p. 79.

2/ Bohm-Bawerk (1888), . 91. See also, Micksell (1893),
pp. 20-21; Wicksell 519013, p. 150, 154; Wicksell (19 00),
p. 108 and Wicksell (1911), p. 185.
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processes by vhich the output can be produced.1/ Each such
process involves a sequence of ‘'original' factor inputs
applied at various dates. They may be divided into four
general types. | |

(1) The most general is the flow input - flqw outnut process.
Original factors are applied at various dates and produce
outputs which also occur at various dates.

(2) A specialisation of (1) is the point input - flow output
process. Here there is no flow of original factor inputs.

- Instead they are applied at one date only, although outputs
occur at varijious points in fime. |

(3) An alternztive specialisation of (1) is the flow input -
point output type of process. Inputs occur at various détes
but output results only at a single date.

(4) The most restrictive special case is to combine the
special attributes of (2) and (3) into a point input - point
Qutput process.

The earliest Austrian capital theorists, Jevons, Bohm-
Bawerk and icksell, concentrated their analysis on the latter
 two types. They were, however, aware of the general framework
and did attempt some conceptualisation of the other types of
processes, believiﬁg that their approach cculd enconpass them
all.g/ Nevertheless, this concentration of analysis on
types (3) and (4) meant that fixed capital was excluded from
the formal analysis. Fixed capital, within the single-sector

framework, implies that inputs yield outputs at more than one

1/ Such a model is by no means eguivalent to the one-commodity
model discussed in chapter VII. As we will see in chapter X,
section (i), implicit in such an Austrian model zre hetero-
geneous produced cormodities in the form of intermediate
products or capital goods.

2/ See, for example, Bohm-Bawerk (1838), Book VI, chapters VII
and VIII, and Jevons (1871), pp. 231, 238-239.
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point in time. It is not durability, per se, that is

analytically relevant. It is that fixed capital necessarily

leads to intertemporal joint production, the production of the

final output at various points in time resulting from one set
of inputs.1/

Moreover, in considefing proceséeé of'tﬁé third type the
early Austrians usvally made a number of assumptions concerning
the sequence of inputs. Menger classified goods in terms of a
linear or vertical ordering and this became typical of much
later work. Consumption goods were called goods of 'lowest
order' and their means of production were célled goods of

'highest order'. In the first (or highest) stage of production,

1/ It is this concentration on circulating capital processes
which links the early Austrians' analysis to a tradition
prior to the marginal revolution. They followed the concept-
walisation of capital as 'advances!' which had been so pronoun-—
ced in the work of the physziocrats and classical econonists.
See Schumpeter (1954), pp. 465, 469, 564, 636-63T;
Stigler (1941), vp. 200, 220 and Jevons (1871), op. 226-T.
The primcry difference was that the Austrians, unlike these
forerunners, did not accept that the time sequence of pro-
duction was technologically fixed. They recognised the
possibility of substituting 'original' factors for
'roundaboutness'. Hicks (1973a), pp. 12-13, goes further
and argues that the link of capital to time has been the
dominant view in economic theory and in business practice.
The analytic rationale for this conceptualisation was
repeatedly questioned by the productivity theorists,
especially Clark (1894, 1295) and Knight (1933). They
argued that, in 2 stationery state, vproduction was syrnchron-
iged with consunption so that no explicit consideration of
time structure was needed. Current consumption could be
viewed as if it was a function of current inputs. On this
matter see also Schumpeter (1954), pp. 565, 907; Blaug (1978),
pp. 196, 549, Stigler (1941), vp. 296, 313; Kuenne (1963),
pp. 239-24% and Kaldor (19375, op. 170-173. Hicks (1974
places the different conceptualisations of capital in a
broader perspective.



1§ O C

original factors were seen as producing cavital goods of the

highest order. These, together with further inputs of original

factors, produce other capital goods of second 'highest order'.

At

the final stage of production, originzl factors and commodi—

ties of second 'lowest order' produce the consunmption good (the

good of 'lowest order'). Eachrgood, therefore, can be assigned

an index indicating its stage in the structure of praiuction.1/

It is in terns of this time based framework that Austrian

capital and profit theory works. The theorists sought to

establish the intertemporal nature of capital, to show the

relationship of time structure and valuation, between time

structure and capital intensity, and between time structure

and distribution.

(iii) Roundaboutness, Period of Production and Ecuilibrium

The basic structure of Austrian theory was fornulated by

Bohm—Bawerk.Z/ He accepted the utility theory of MengerB/

1/

2/
3/

Such a structure is often called 'triangular' reflecting the
form which its invut metrix takes. It is to be distinguished
from that of Sraffa's representation of production in that no
basic commodity exists. Assuning the existence of at least
one basic means that there is necessarily a 'whirlpool' pro-
duction structure and it is naturally no longer linear for

no comnodity can be indexed by a stage of production. e
return to this point in chepter X, sectioa (i).

Bohm-Bawerk (1888).

As one of the three founders of utility theory in the context
of the marginal revolution, Menger is distinguished by his
explicit application of the theory to factors of production.

Consumption goods alone generate utility but, if these goods

are produced, lMenger realised that their utility may be
imputed to the inputs by which they are produced through a
process of hypothetical marginzl variation. Utility theory
thereby becare a general theory of subjcctive value.

Despite the defects in Menger's concept of utility
Schumpeter (1954), vp. 914-917, describes this aspect as a
'strolze of genius'. Ve can see this even more clearly today.
Formally, imputation theory may be regarded as anticipating
the duzlity results of mathematical prograrming.
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and married it with an advances conception of capital which he
derived from Jevons.1/ On this bacsis he developed a theory of
profit as an explicit alternative to, and refutation of,

Marxzxian exploitation theory.z/ The theory is most a?propriately
seen as covering two levels of abstraction. Firstly, there is

a theory of profit or 'agio' of universal application, indepen-
dent>of institutional structure. Secondiy, there is fhe
application of this general theory to the institutional
structure of capitalism.

The former is presented in terms of utility theory and
orientates on time preference. Economic ageﬁts, for various
reasons, are assumed to have a time preférence for present
consumption relative to consumption in the future.B/
Consequently intertemporal exchange ensures that a vpremium
accrues to those who trade present for future consunption.

Two principal conclusions derived from this anzlysis are that
_profit arises from exchange and that it is a universal economic
category which is not historically specific to capitalism.
Marx's theory is thereby questioned at its‘foundations.

Applied to the institutions of capitalism, it is the
strength of workers' time preférence for present consumption
relative to that of capitalists' which ensures profit for the
latter. Capitalists can advance consunmptior. goods to workers
in the form of wages, engage them in roundabout production

processes, and thereby receive a premium on advances made.

2/ See Rogin (1956), chapter 14 and Rothechiid (1973).

3/ Bohm-Bawerk's ‘three grounds' for such time preference have
been severely criticised. €See, for example, Blaug (1978),
pp. 527-534; Rogin (1956), chanter 14; Kuenne (1971),
pp. 25-43 and Stigler (1941), vp. 25-43. Houwever, the
general thruct of his ideas has lteen extremely influential,
especially through the worlk of Fisher.
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It is in the analysis of roundabout production processes that
Bohm—Béwerk builds on Jevons, and, in applying the general
theory of profit to the institutions of capitalism, it is on
the production structure that Bohm-Bawerk concentrates.

Technically éfficient production processes are ordered by
their degree of roundaboutness. The more roundabout production
processes are more productive of consumption goods per unit of
original factor input, but are subject to diminishing returns.
An increase in roundaboutness relative to the inputs of original
factors increases final output, but such increments to
increasing roundaboutnesé decrease.1/

Pivotal to this conception is a definition of the degree
of roundaboutness. Bohm-Bawerk's principal measure is the
\iaverage period of production':z/ Assuming constant returns to
scale, any production process of the flow input-point output
type can be represented as follows:
| fy 4 fa g+ Ty o+ ee v £, Do (1)

%i is the input of labour i periods prior to when final outputb
accrues (1 =1 ... t). c¢ represents one unit of final output.s/

The average period of production of such a process is defined
as 4/

(2)

3
]
e Mt Mo
]

1/ Bohm-Bawerk (1838), pp. 20, 84-85, 91, 99, 260-262, 269-270, 353
See also Jevons (1871?, pp. 240-241.

2/ Bohm-Bawerk defines the intertemporal aspects of roundaboutness
in terms of wvarious concepts but his central measure is an
'average period of production'. See, for exampnle, Gaitckell

, (1936) and (1938)

3/ The intermediate capital goods produced by the lzbour inputs
do not figure explicitly. Such inputs are inctexd reduced to
labour inputs. The above foranulation follows Bohm-Bawerk in

abstracting from land.

4/ This formula also applies to processes of the point input-
point output type. In this case the average period is equal
to the absolute period, t.
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The numerator represents the sum of the original factor inputs
weighted by the time in which they remain in production. vThe
denominator is the unweighted sum of these factor inputs.
Therefbre, T expresses the 'average' period that labour inputs
.~ are required in the production process before the emergence
of final output.'’/ |

Bohm-Bawerk meintains that roundaboutness and capital
intensity are directly related.z/ He, therefore, uses T both
as a measure of roundaboutness and capital intensity. To do so,
however, implies that profit accrues on the basis of simple
interesf; not compound interest. If profit is calculated on
the basis of simple interest then T is equal to the capital-
labour ratio when capital is measured in wage units or 'command
;ver 1a50ur';3/ This can be shown as follovs.

The equilibrium value of output associated with the
process when operated under competition is equal to its cost of
production including profit. This cost of production is

équal to

wE, (1 + ir) (3)

e V)t

=1
 where w 1s the wage rate and r is the rate of profit. The wage

bill is equal to

z. wt. | ‘(4)

1/ See Bohm-Bawerk (1888), pp. 88-90 and Jevons (18;1%%1
ppo 22 - .
2/ Bohm-Bawerk (1888), p. 325, Jevons (1871), pp. 229-231.
See also Stigler (1941), pp. 201-204.

3/ In Robinson's terminology this represents '‘real! capital
intensity. See Robinson (1956)



Total profits are, therefore, equal to

t ' A t %
b wEy (1 + ir) - L wE, = rw < £, 4 (5)
1 =1 ’ i=1 o i=1

If K represents the value of capital on which profits are paid

at the rate of r then profits equal rK. Consequently,

.b
K = Wy £, 01 , (6)
i=1 |

Dividing (6) through by (4) we have
z F (7)
K/ ¢ = f. i f, =T 7
/; i=1 Y/ 1
i

where K¥ is measured in wage units.

Bohm-Bawerk deduced from this that, in equilibrium,
increasing roundaboutness and incieasing capital intensity
would be associated with a falling rate of profit.1/ It follows
that, using comparisons of equilibrium to represent a process
of accumulation, capital deepening would be associated with a
falling rate of profit in the absence of technical change
Furthermore, as the rate of profit declined the wage rate would
rise. Bohm-Bawerk could, therefore, talk in terms of a demand
function for capital in much the same terms as the productivity
theorists.z/

These relationships have been formulated into a general
equilibrium system in various ways. Bohm-Bawerk's owvn formul-
ation concentrates on the production sector of the economy.3/

The following assumptions hold:

1/ Bohm-Bawerk (1888), p. 401. See also Jevons (1071),

2/ See chapter VII, section (iv).
3/ Bohm-Bawerk (1888), Book VII, chapter II - chapter V.
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1. There exist a number of technically efficient productive
processes each of a different degree of roundaboutness.
Each can produce final outputs and can be represented as a
set of dated labour inputs prior to output.

2. There are diminishing returns to increasing roundaboutness.

3; | There is a given labour force made up of homogenedus
'labourers’. |

4. Competition and maximising behaviour prevail although
profit is assumed to accrue on a simple interest basis.

5. There is a fixed wage fund or amount of capital measured
in value terms.

Final output is also measured in value terms.1/2/

B The equilibrium is determined by two conditions, firstly,

the condition that the supply of labour be equal tobthe demand

for labour. Secondly, the processes in which labour is
employed meximise profits.
The rate of profit in such an equilibrium is related to

%he marginal product of roundaboutness. 'The rate of interest

eee is limited and determined by the productiveness of the last

éxtension of the process economically permissable, and of the
further extension economically not permissable; in this way that
unit of capital, which makes this extension of process possible

must alvays bear an amount of interest less than the surplus

1/ Schumpeter's remark on this is as follows: 'Bohm-Bawerk ...
started with a theory of individual behaviour and with a
theory of exchange based upon it; but, on the highest floor
of his building, there is almost nothing left but aggregates
such as (value of) the sum total of wage goods, (value of)
total out»ut, and an aggregative 'period of production' to
boot'. Schumpeter (1954), p. 998.

2/ Bohm-Bawerk uses the terms 'subsistence fund' and ‘'capital!
as interchangeable. See, for example, Bohm-Baverk (1888)



return of the first named and more than the surplus of the

last named ... The figures which represent the productiveness
of the last permissable and the first non-permissable extension
come usually very close to each other ... Indeéd, aésuming that
these two marginal limits are very near each other, one of them
may even be left out of account without serious inaccuracy and
the law is simply formulated thus: the rate is determinéd_by
the surplus return of the last permissable extension of
production'.1/

Such an equilibrium is best seen as representing a stationary
statez/ and from comparisons of such equilibria Bohm-Bawerk
deduces 'In a community interestB/ will be high in proportion
as the national subsistence fund is low, as the nﬁmber of
labourers employed by the same is great, and as the surplus
" returns connected with any further expansion of the production
period continue high. Conversely interest will be low the
greater the subsistence fund, the fewer the laboursrs and the
quicker the fall in surplus returns ... How is it in actual
life? Exactly as our formula predicts, ahﬁ thus experience
. gives that formula the most complete verification'.4/

Bohm-Bawerk's modél has been reformulated by subsequent
economists. Furthermore‘they have also sought to integrate the
relationships of Austrian capital theory more comprehensively

and more rigorously.S/

1/ Bohm-Bawerk (1888), pp. 393-394. See also Jevons (1871)

, pp. 240-241.
2/ See sStigler (1941), pp. 206-207.

3/ It is clear from the context that by 'interest' Bohm-Bawerk
means the rate of interest. See Bohm-Baverk (1888), p. 401.

4/ Bohm-Bawerk (1€88), p. 401. Jevons drew the szre conclusicns
(sec Jevers (1871), p. 245), as did Wicksell: see above,
Pp. 157-158.
5/ See, for example, Wicksell (1901), Book II, chapter 2,
Kucrne (1971), pp. 51-63, Dorfman (1959a) (1959b), and
Hirshleifer (1967).
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(iv) Wicksell and the Average Period of Production

Wicksell was Bohm-Rawerk's great follower. He accepted the
conceptualisatidn of production structure in terms of time and
built his capital theory on this basis. However, he did so in
a more rigorous fashion than Bohm—Bawerk and also sought to cast
the Austrizn vision intc an explicit gerneral equilibrium frame-

1/

The essential elements of Austrian cepital theory were

work on a par with the valrasian.

thereby reformulated into a more precise body of analysis. It
was cast into an explicit context of a stationary state,2/
marginal productivity relations were properly deduced for
.particular modelsB/ and certain erroneous aspects of Bohm-
_Bawerk's treatment exposed. '

If is in terms of this latter aspect that Wicksell's work
is crucial for assessing the logic of Austrien theory. A major
criticism Wicksell levied against Bohm-Bawerk was the failure
‘of his average period of production to reflect capital intensity
when profit was computed, in a manner consistent with maximising
behaviour, on the basis of compound interest. This can be seen

~as follows for the proceés represented in relation (1). The

'equilibrium value of output is equal to

1/ Wicksell 218933, pp. 20-21, (1901), pp. 149-50, 171,
Wicksell (1900), p. 108, and Wicksell (1911), p. 185.

2/ Wicksell (1901), p. 104.
3/ Wicksell (1901), pp. 172-184.
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=1w:fi(1+r)i o | (8)

[

The wage bill is given by (4) as
% , .
2 wt, . (4)
i=1
Total profits are, therefore, equai to

£, (1 + 1)t § £ (9)
WwWI. 4+ r - wWI. '
=1 7 i=1 |

b Mt

The value of the capital stock is

Rl

.t
we; (1 + r)t - % wE. - (10)

1
by
i=1 i=1

Dividing (10) by (4) gives the capital labour ratio, with

capital measuvred in wage units, as

S . (1 +r)3 £,

i=11 i=1 * . (11)
T
r Z f.
i=11%

This is not equal to T as given by equation (2). (11) is a
function of the rate of profit while (2) is independent of the
rate of profit. |
However, the significance of this result is not
unambigﬁous without specifying the fole which the concept of
capital intensity played in Austrian theory. If it is required
that roundaboutness be a measure of capital intensity, then
Bohm-Bawerk's concept of the average period of producfion will
have to be reformulated and will also be a function of the rate
of profit; Many economists have so interpreted roundaboutness

and thus taken this path.1/

1/ See, for exanple, Hicks (1¢39), pp. 217-220, Weisacker (1971),
p. 33, Steedrzn (1272), pp. 37-39 and Blaug (1978), pv. 222—
. 3



NIV

But a second, less damaging interpretation, is one which
recognices Bohm-Baverk to be wrong in identifying
roundaboutness with capital intensity. Instezd, the two should
be regarded as separate categories. One relates to an index of
the ratio of produced means of production to original factors,
and the other to an index of the timé structure of production.
Such an inﬁerpretation iz made by Schumpeter. He writes 'In

hié Rate of Interest Irving Fisher asked the question why that

weighted average should be congsidered the "correct" method of
measuring the period of production ... it should have been easy
to answer. In facf it should never have been asked: for the
formula simply defines something which Bohm-Bawerk chose to
call the period of production'.1/

It is this second interpretation which would seem to be
more sensible. The first requires that the average period of
production serves a duval function, to be a concept summarising
the time structure of production and a concept of capital
;intensity. No rationale for this has been provided, apart from
the fact that Bohm-Bawerk, following Jevons, considered that
the average period of prroduction could serve both purposes and
.thereby related the rate of profit to both roundaboutness ang
capital intensity. The second interpretation is, therefore,
the position taken in the subsequent chapter in which ve

subject Austrian theory to the analysis of Sraffa.

1/ Schumpeter (1954), p. 906. See also, pp. 631-631 and
898-899. This interpretation is also suggested by
Wicksell (1911), p. 178.
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CHAPTER X

AUSTRIAN THEORY AND SRAFFA'S

'PRODUCTION OF COMMODITIES BY MEANS OF COrMODITIHS'

(i) The Two Frameworks

Austrian theory is in various ways not amenable to an
evaluation ih terms pf Sraffa's analysis. Thisfﬁ%rticularly
true regarding the subjective elements inherent in Austrian
theory: +the analysis of agents' preferences, the theory of time
preference and the emphasis_on uncertainty and expectations.
There is no element of subjectivity in Sraffa's analysis and,
therefore, it has no implications for Austrian theory in this
area. However, the Austrian analysis of profit in a capitalist
economy did not emphasize these elements. Instead concentration
was placed upon technology and especially on the relation of
roundaboutness to profit. Even here, though, there are certain
_problems, for the Austrian concepticn of technology appears to
%e very different from that of Sraffa. An appreciation of the
substance of these differences is essentiai if we are to assess
the weight which may be attached to a critique founded on Sraffa.

There is one matter on which the Austrian and Sraffa frame-
works are in accord: namely, a2 distinction between 'original!
factors and 'produced' factors. This is central to the early
‘Austrian conception of Jevons, Bohm-Bawerk and Wicksell and it
has been retained in the later work of Hayek and Hicks. It is
also implicit in Sraffa: labour and land are not considered
produced commodities. Beyond this, however, there would appear
to be significant differences. This is manifested most notably

in the different ways in which production structure is



conceptualised. In the Austrian case it is represented as.a
longifudinal structure, 'a one-way avenue that leads from
"factors of production" to "consumption goods" 1/ over varying
lengths of time. Sraffa explicitly rejects this in favour of
a cross-section conceptualisation 'of the system of production
and consu&ption as a circular process'2/ covering a single
period of time. Nevertheless, in many cases this difference is
more apparent than real.

In the Austrian case, it is only original factor inputs
and final consumption goods that are explicitly considered.
Intermediate produced commodities, which thé original factors
produce prior to the output of consumption goods, do not appear.
However, these produced means of production exist and may be
considered explicitly without changing procduction relationships.
In doing this we get a representation of technology which
resembles that of Sraffa.

For example, consider the Austrian process represented
ﬁy relation (1) in the previous chapter

Tyt Ly v Ty ot e v T 5 | (1)

This may be rewritten as

Ty > -1

a + £ .
I
a0t T o o 843

&y * I > ¢
This indicates that ft directly produces an intermediate capital

good By _qe This, together with a labour input ft—1’ produces

1/ Sraffa (1960), p. 93.
2/ Sraffa (1960), p. 93.
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another intermediate capital good at_2,and so on. This recon-
.struction is, in fact, simply an example of thé point dealt with
in chapter II concerning the decomposition of a process into
sub-processes. 1/ No information is lost in d01ng so; in fact
there is a gain., In every period labour inputs are producing
an 'toutput', but in the Austrian representation it is not
specified what this 'output' is, other than being an inter-
mediate capital good. In Burmeister's words 'it is as if the
economy were contained in a black box'.2/ In the reconstruction
they figure explicitly and can, therefore, be the subject of
explicit analysis. All the reconstruction does formally, how-
ever, is to rename the Austrian 'stages' of production and call
them industries or processes. The input subscripts no longer
gstand for different time dates buft for different processes.

This reformulation of an Austrian process is, however, not
exactly equivalent to a Sraffa system where each commodity is
produced by a single process. The technology dealt with has a
~-linear structure so there is no basic commodity. We have seen
that Sraffa's analysis is based on the assumption that in every
economic system there is at least one basic commodity.3/ Never-
theless, this is not a serious difficulty standing in the way
of evaluating Austrian theory in terms of Sraffa's results.

This is so for three reasons.

Firstly, Austrian capital theorists were aware that a
linear prodﬁctioﬁ structure is a special case. In particular,
Bohm—Bawerk fully accepted that circwlarity of production
relations or 'whirlpool' structures could exist but believed

they did not undermine his results.4/ Assuming, for the mament,

1/ See chapter II, section (iii).
2/ Burmeister (1974), p. 416.

3/ See chapnter II, section (iii). Linearity can be undermined
without simultaneously implying that there is a basic cormodity.
For exanmple, if a_ - entered as a input into 2y linearity
would no longer e%nut but there would still be ng basic commodit

4/ Bohm-Bawerk (1894a) ) (1894v). Also, see section (iii) below.
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that this is'true, it means that the Mengerian conception of
production structure is useful only for simplyfying the
argument, but is not essential to the Austrian position.

Secondly, even if there had been no recognition by Bohm-
Bawerk of circularity in production relations, it would be a
vpoor theory indeed which could not adapt to deal with this.

It would, therefore, be legitimate to exanmine Austrian theory
in'terms of Sraffa's analysis.

Thirdly, although Sraffa's results are all derived from
systems in which there exists at least one basic, many of these
results do not require this assumption. They continue to hold
even when it is relaxed. This holds true for all the critical
results dealt with in the following sections. |

There are two other minor matters which also need to be
mentioned. ‘A characteristic of the equilibrium which Sraffa
examines is the uniformity of prices, wages and rate of profit.
This is cenfral to the results he develops.1/ The evaluation
6f the Austrian theory poses no difficulties on this score,
however. The theorists of this tradition made the same

~assumption. It is, therefore, possible to take a Sraffa system
as representing the production relations of an Austrian
equilibrium. DNoreover, even if the Austrians had never nmade
this assumption it would not necessarily matter. Austrian
theory was largely developed in the context of a stationary
state and the uniformity assumption is appropriate in this
context. Given a steady state equilibrium, whether stationary,
progressive, or decaying, it is always possible to find a price
system involving such uniformity which will sustain that |
equilibrium.2/
Finally, predominant in Sraffa's analysis is the assumption

that wages are paid in arrears. This appears to come into

1/ See chapter XII.
2/ See Bliss (1975), pp. 88-91 and Dixit (1977)



direct confrontation with Austrian theory for, as was pointed
dut above, 1/ it is part of the tradition in which capital
represents 'advances'. However, this difference is of no
substance whatsoever. Payment in advance within the Austrian
framework means payment in advance of the output of the con-
sunption good. FYrayment in érréars within the context of
Sraffa's analysis means payment at the end of the single
production period. In Austrian terms it would constitute pay-
ment in advance except in the process which directly produced
the consumption good. Even this minor difference may be
eradicated, for it is easy to reformulate the Sraffa results
relevant to Austrian theory, assuming the payment of wages in
advance for all production processes.

It follows from what has been said that the Austrian theory
of capital and profit is fully susceptible to analysis in terms
of Sraffa's framework.

°~

(ii) The Austrian Conceptualisation of Production Structure

Of most importance to the evaluation of Austrian theory
-is the operation of reduction to dated labour. As we have
seen,z/ ireducﬁion' is an operation 'by which in the equation
of a commodity the diffeient means of produeticn used are
replaced with a series of quantities of labour, each with its
appropriate "date" '.3/ Austrians have always éxpressed
production processes in this form without enquiring as to

whether it is generally possible to do so. In the case where

1/ p. 167.
2/ Chapter II, section (v).
3/ Sraffa (1960), p. 34.
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each commodity is produced by a single process, Sraffa shqws
that the reduction can be accomplished. Furthermore, he demon-
strates that an analysis in terms of a 'reduced' process gives
the same results as that apnlied to the non-reduced process
from vhich it is derived.1/ In doing so he provides sonme
suppoxrt fdr the légitimacy of the Austrian conceptualisation of
production as 'a one-way avenue that leads from "factors of
production" to “consumption goods“".z/ But the same analysis
can be used to directly undermine the generality of this
conceptualisation. The source of the difficulty lies in
joint production.

Assume that the production system which we obse}ve is a
Sraffa system of the form
A+f —= B
where A in the input matrix, B the output metrix and £ the vector
of direct labour requirements. Is it possible to 'reduce' this

system t0 an equivalent one in which each commodity appears to

RN

be produced by a series of dated labour terms? This is what
is required by Austrian theory. We have already seen, however,
that it may not be possible to do this in a meaningful way.3/
Sraffa provides an example relevant to the Austrian case 'We
now turn to inquire to what extent the complications that arise
with Joint Products in general apply to the particular case of
Fixed Capital. PFirst as regards 'reduction'.

The equations for fixed capital make it easy to see how an

attempt to effect the 'reduction' of a durable instrument to a

1/ Sraffa (1960), pp. 34-40
2/ Sraffa (1960), p. 93.
3/ Chapter II, section (v).
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series of dated quantities of labour will in general fail.
To take the simpiest case, suppdse that a machine has a 1life

of two years and its efficiency is constant. The equations

would be1/
(M1Pm1 + AgPa + e + Kng) (1 +r) + ng = G(g)Pg.»

Now the first step towards the 'reduction' of the one-
year—old‘machines M1 to a series of labour terms is to subtract
the second equation from the first so as to isolete M1, leaving
it as the sole product on the right-hand side. As a result of

this there appears a similar quantity M, among the means of

1
production; it has, however, a negative sign and its price

is multiplied by (1 + r). )

This is by itself sufficient to show that we are engaged
in a blind alley: for when we come to the 'reduction!' of the
negative term containing M1, there will appear among its
residual means of production a positive M1; and so, with
- successive steps, M1.will constantly re-appear, alternately

positive and negative, and in each case multiplied by a higher

povwer of (1 + r). This will make it impossible on the one hand

1/ Sraffa's notation has been retained in this quotation.
Ag ose Kg represent the inputs of commodities A ... K

in the production of g. MO is the quantity of a new durable
capitgl good required to produce g. M1 is a quantity of this
capital good when it is ‘'one year old'. Lg represents labour
inputs and Gg the outputs of commodity g. Pa ces Pk are the
prices of commwodities A ... K. PMO is the price of the capital

good when nev and PM1 is its price when it is 'one year old'.
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for the residval aggregate of commodities to tend to vanishing
point and on the other for the sum of labour terms to tend to
a limit. (This conclusion, based on the assumption of constant

efficiency, holds'a fortiori when the product of a machine

diminishes with age; bubt it would cease to be true and the
'reduction' to dated labour terms, some positive and some
negative, would become possible if the annual product were to
increase with age.)'1/ Even in the latter case, however, since
sdme of the terms represent negative quantities 'no reasonable
interpretation could be suggested‘.z/

This example relates to a 'méchine' and as a consequence,
it could be argued, is extraneous to the Austrian case which
centres on the 'reduction' of consumption goods. But, of course,
there is no reason to assume that capital goods are well defined
separate cormodities from consumption goods. The same commodity
can serve in both roles. MNMoreover, there is nothing in this
‘anmple which dictates that M1 has to be interpreted as a
durable capital good. It could be taken to represent a case
of pure joint production and the conclusions would still stand.

It is here that we should note an ambiguity in Austrian
theory. In dealing with flow input-point output processes and
point input-point output processes, the dated labour components
obviously characterise both the process and the consumption
commodity produced by that process. In the above éase
involving Jjoint production, however, we have assumed that the
Austrian theory on this matter related to commodities. Would

it make any difference to ask the same question for production

1/ Sraffa (1960), pp. 67-68.
2/ Sraffa (1960), pp. 57-58.
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processes? In short, is it possible to transform each process
of the Sraffa joint production system into arn equivalent
formulation in which the produced means of production are
replaced by dated labour quantities? The ansver is,.however,
the same. If any process employé as means of production a
commodity the production of which takes place jointly with other
éommodities the same problems as above can arise. They are
merely postponed one stage. The appearance of negative labour
quantities and the non-convergence properties remain unchanged.
~ There is, therefore, substance in Sraffa's remark, ‘'the ...
picture of the system of production and consumption as a
circular process ... stands in striking contrast to the view ...
of a 6ne-way avenue that leads from "factors of production" to
"consumption goods" '.1/ Mot all production structures which
can be represented as a set of 'circular' processes can be
meaningfully translated into the 'one-way avenue' form. In
other words, Wicksell is wrong when he states that all 'capital
goods, however different they may appear, can always be
ultimately resolved into lebour and land ... '.2/ This strikes
.at the very foundation of Austrian theory. Without represéntaf
tion in terms of dated original factors none of the super-
structure can stand. Thére is no rossibility of measuring
roundaboutness and no possibility of associsting roundaboutness
with other econémic categories, accumulation, distribution or

the rate of profit.

1/ Sraffa (1960), p. 93.
2/ Wicksell (1901), p. 149.
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Even if the difficulty of 'reducing' a production process
as a whole doesg not arise, this does not imply that it wili be
possible to represent the production of a particular output in
terms of dated labour. Again the difficulty is due to joint
production which may arise simply because there are elements
of fixed capital in the system. Take, for example, a flovw input-
flow outvprut production process. There is a flow of labour inputs
at various dates and a flow of outputs at various dates.r From
one such process alone there is no way of associating particular

inputs with particular outputs. All that one can say is that

the inputs, taken together, jointly produce outputs.1/2/

(iii) The Desree of Roundaboutness and the Rate of Profit
In the case where each commodity is produced by a single
process, Sraffa's analysis indicates that reduction to dated
labour can always be performed. However, this does appear to
pose a problem for Austrian theory in that the existence of &
least one basic cormodity implies that the series of dated
labour magnitudes is infinite.3/ Bohm-Bawerk, on the other
hand, worked in terms of a finite series and computed the

average period of prqduction in such terms. This raises the

1/ Kaldor (1937), p. 159.

2/ A1l the arguments of this section hold equally for the case
where profit is paid on the basis of simple interest instead
of compound interest. Bohm-Bawerk's 'approximation' through
simple interest is, therefore, redundant.

3/ The substance of this point was made by the critics of the
Auvstrians at a very early stage. See, for exannle,
Geitskell (1936) and Blauz (1978), p. 544. However, it has
frequently been stated in terms of 'historical' quantities
of labour. But the matter has nothing to do with historical
time. The Austrian series of labour invubts is a series
derived from the current technology. It is not a series
necessarily relating to real time.



possibility that the average period may not be a finite

magnitude which is required if it is to measure roundaboutness.

In

an

order for it to be a finite magnitude in the case involving

infinite series of dated labour terms, these quantities must

decrease more rapidly than the time factor by which they are

weighted increases. Nevertheless, this is no real problem for,

providing the economy is viable,1/ such a convergence will

alvays OCCur.z/B/

Sraffa's analysis, however, can be used to show that Bo

measure of roundaboutness can play the role assigned to it in

Austrian theory. More specifically, the poésibility of re-

switching shows that there is no necessary monotonic association

between the degree of roundaboutness, however measured, and the

rate of profit. Furthermore, this result is all the more

1/
2/

~

3/

See above, p.14.

See, for example, Pasinetti (197R), pp. 89-91. Pasinetti
shous that the infinite series of dated labour quantities
s ot
i=1

for ano¢> 1 converges. It follows that the series

§;1fi i '
converges since there is some finite i for which o€+ > i,
Hence the numerator of Bohm-Bawerk's average period of
vroduction will be finite and, therefore, the whole
expression will be finite.

Even if this were not the case the implications are not clear-
cut. There is, after all, nothing sacrosanct about Bohm-
Bawerk's average period of production. The concept seeks to
provide a measure of roundaboutness but if it fails to do so
the definition ¢f another measure is obviously not precluded.
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destructive because of the fact that it holds quite independ-
ently of Sraffa's own conceptual framework. ZExcept in certain
special cases,1/reswitching can occur even if_attention is
confined to the Austrian representation of processes. This
can be shown as follows for flow input-flow output processes.
Aésume that there is an economy made up of two such
processes. bLach uses homogeneous labour as input and produces
a homogeneous consumption good as output. Each is technically
effiéient and inputs and outputs occur over various dates.
Process 1 operates over n periods and process 2 over m periods.

VWle can, therefore, represent process 1 by two vectors, a labour

input vector £l = (f} “oe fl) and a consumption good output
vector c1 = (cl cee cl ). Likewise process 2 can be represented
2 2

by the vectors £ = (f? oo fi) and c2 = (c? cee C

m). All vectors
are semi-positive but not necessarily strictly positive.

In a competitive equilibrium both processes will have a
present value equal to zero.2/ Therefore, for process 1, we
can write
%1:1(0,1 -w, £ RY = o0 (1)
Wy is the prevailing uwniform wage and R1 is the discount factor
equal to 1/1 + r, where r, is the uniform rate of profit. It

is assumed that the wage is paid at the end of each period at

the same time as output is sold.

1/ See below, pp.191-193,

2/ Throughout this section the 'present' is taken to be the
beginning of period 1.



Analogously for process 2 we can write

m
2 2y ot
§=1 (g —wy, ££) Ry = O | (2)

At a switchpoint Wy =W, =W and R, = R, = R.

1 2
Consequently reswitching will occur if the polynomial

m n n m
s cERt.Z f,lRt-Z c}GRt.Z f,fR’“:O (3)
t=1 =1 t=1 ) t=1

has moré than one positive root. This cannot be excluded as
a possibility, without appropriate>restrictions being placed
on the parameters. In general there is no reason why there
should be a unique solution for economically meaningful cases.1/
To restrict the parameters to cases where both processes
: beccme point inputfflow output processes is not sufficient to
eradicate the possibility of reswitching. Doing this means
that all elements but the first in f£' and £° are zero so that
(3) becomes
- gcht—f}lﬂ-g og B" . 228! =0 @
t=1 t=1
Without further restrictions on the paraméfers, this polynomial
can still have more than a single positive root and thus

reswitching can occur.z/

1 1

1/ For example, assume that m =n =3, ¢, =1, ¢, = 10, ¢, = 6,
1 2 2 2 3

cy = 2, cg =5, ez = 12, and f; = f] =1 (i =1 ... 1)
In this case there will be reswitching because there are two
switch points, at r = 1 and w = 4%, and at r = 2 and w =jﬁ%.
2/ For example, assume that m = n = 3, c} = 2, c; = 0, c% =6,
¢ =1, c5=5, c5=0and £] = £% = 1. In this case there
will be reswitc?ing because there are twgvswitch points, at

r =1and w = 35, and at r = 2 and w = 23 .

| — =
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The same holds true if the pérameters are restricted so
that both processes become flow input-point output processes.
This is not sufficient to rule out reswitching.. In this case
all but the last elements in c1 and 02 become zero so that

(3) becomnes

2.m & 1.t 1.,n 2 2 _t |
c, R .%=1ftR nR ._Eb:=1ftR_O (5)

Again, without further restrictions on the parameters, this
polynomial may not have a unique positive root and, therefore,
reswitching can occur.1/

Tb restrict the parameters further so as to ensure that both
proceéses are of the point input-point output type will, however,

preclude reswitching. In this case (3) becomes

2 ,m 1 1 1 o0 2 o1 _ . R R
c, R . f1 R -c R f1 R =0 (6)

which implies that

f% cl 1/m-n v
R L. S (7)
, f c '
~ 1 n

The term on the right-hand side can only have one positive root.
Hence nd reswitchingvis possible.z/

There are two other cases where it may be proved that
reswitching cannot occur. Both are naturally special cases
of flow input-flow output framework, but one is also a special
case of the flow input-point output case, which is of particular

importance historically for Austrian theorists.

1/ For example, assume that m = n = 3, el =2 -1, 2l = 2, £l = o,
2 2 2 5 2 ! 2

% =6, f1 =1, f2 = 5 and f3 = 0. In this case there will be
resw1tch1ng because there are two sw1tchp01nt, at r =1 and
W 4, and at r = 2 and w = 24
2/ In cases where a point 1nnut point out»ut process co-existed
with another process of a different type, however reswitching
would nct be precluded. See Samuelson (1966) for a numerical

example of a case wvhere a point input-point output process co-
exists with a flow input-point output proceSQ.
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The firét was developed by Hicks, involving what he calls
'simple profiles'. Assume process 1 is of the following type:
there is a peribd lasting d weeks in which labour is ap?lied
at a constant rate but in which there is no output. This is
called the construction period. It is followed by another period
cemprising week d+ 1 to week n in which labour is applied at a
constant (but different) rate and in which output appears at a
constant rate. This is called the utilisation period. Process 2
is of the same type and has identical construction and utili-
sation periods as process 1 but different rates of flow of
inputs and outputs. In this case there can be no reswitching.1/

The second case involves flow input-flow output processes
where the input flow is uniform per period, although different
for the different procesces. Assume that in process 1 f1 labour
input is apnplied in each period for n periods and in process 2
f2 labour input is applied in each veriod for m periods. Further
assume, without loss of generality, that the output of each
process comprises one unit of the consumption good. Also assume |
m>n: this implies that f2 < f1, otherwvise process 1 would
~dominate process 2 at every wage other than zero.

In an equilibrium involving process 1 we must have

n
w, £, S rt = gt (8)
11§ 1

fg rY - g% : - (9)
Wy 1o 2 = R

1/ Hicks (197%a), pp. 41-42.



At a switchpoint R1 = R2 = R and Wy = W,y = W 80 that
n .t
n yif z R
D i S — | =1 ‘ (10)
R® T ©on g
ZR
t=1
Therefore,
m T n ' .
T RP - L g v gt _ o (11)
t=1 f2 t=1
or
m

R% (4 --f—l)+R-1 (1--{1)
f f2 [ BN BN )

2

f

2
m—n-—2

+R o e + R = O

For reswitching to occur this equation must have more than one

pogitive root. However, since f2<: f1 the coefficients change

in

sign once and only once, there can be no more than one

positive root.

S~

This case, together with the point input-point output case,

was used extensively by the Austrians. As we have seen they

both preclude reswitching but they are also very special cases.

" In

order to construct a satisfactory capital and profit theory,

reswitching needs to be excluded more generally. Without this

there is no monotonic variation of roundaboutness, howvever

measured, with the rate of profit.1/

lity of reswitching by Fisher, who also provided a numerical
example involving two processes, one a point input-flow output
process and the other a point input-point output type. On the

basis of this example, Figher comments '... it is not true that

Actually Bohm-Bawerk's attention was drawn to the possibi-

1/

The assuwapcion of simple interest is important for the results
of this section. It is possible to exclude reswitching if profi
accrues on this basis. See, for exannle, Steedman (1972),vp.45-
Consequexntly this assumption has real force because it leuds to
qualitatively different conclusions. Wicksell was, therefore,
incorrect in assuming that simple interest did not lead to
'serious error'. ‘icksell (1901), pp. 183-184.
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one of the alternatives will be chosen if the rate of interest
is high, and the other if the rate of interest is low ....(One)
«ee would, oddly enough, be the most economical if the rate of
interest were either very high or very low, whereas the other
alternative would be chosen in case the interest were at a
more moderate 1eve1'.1/

Bohm-Bawerk noted this but did not comment upon it,
'presumably because he did not understand the profound
implicationg of Fisher's observations'.z/ Nor, given Fisher's
'oddly enough' qualification, did he himself. This does not
reflect too badly on Fisher, however, for when Champernowne3/

4/

and Robinson™ rediscovered the same phenomenon they too
considered it perverse and failed to see its significance.
Consequently, although Sraffa may not be credited with the
discovery of reswitching, it is true that its importance did

not. escape him in the same way as it did the earlier writers.S/

(iv) Capital Reversal

In the cases congidered in the previous section reswitching
is always associated with capital reversal although more
generally it is possible to have capital reversal without re-
switching. Capital reversal is dameging to the Austrian position

since the Austrians, like the productivity theorists, believed

1/ Fisher (1907), pp. 352-353
2/ Velupillai (1975), p. $80.
3/ Chanpernowne (1953).

4/ Robinson (1956).

5/ Sraffa (1960), p. 38.
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they had established an inverée monotonic relation between
capital intensity and the rate of profit, from which they-
deduced certain implications resulting from an accumulatidn
process involving capital deepening.1/ These.need no longer
stand once the possibility of cépital reversal is allowed.2/
However, there is a difference between the relative
importance of reswitching and capital reversal for the product-
ivity theorists on the one hand and the Austrians on the other.
The reason is that, unlike the productivity theorists, the
Austrians deduced propositions regarding capital intensity from
'considerations involving pfoduction time structures and round-
aboutness. Time structure and roundaboutness is primery and
capital intensity secondary,
| What is cfucial to undermining fhe theory of the productiv-
ity theorists is capital reversal. This, quite independently
of whether or not it is associated with reswitching, is the key
because it alone destroys the basic relationship which
broductivity theorists sought to establish, namely the inverse
relationship between r and the relative scarcity of capital.
Capital reversal does not have a parallel significance for
Austrian theory. It could be accepted as a possibility with-
out the same fundamental consequence, for time structure and
roundaboutness are the primary tools of conceptualisatibn here.
However, while these can survive capital reversal they cannot

survive reswitching.a/

1/ See chapter IX, section (iii).

2/ See, for example, Samuelson (1966), and chapter VIIT above.

3/ It also follows that, since reswitching destroys any monotonic
relation between the rate of profit and roundaboutzess, it
undermines the poszsibility of relating the rate of profit to
the marginzl product of roundaboutness.



(v) The Relation of the Vage and Rate of Profit

The Austrians shared the belief, held by Ricardo, larx
and the productivity theorists, that comparing equilibria of
economies with the same technology would always show an inverse
relation between the wage and rate of profit. Sraffa's
analysis, which indicates that this relationship may not hold
if there are joint production processes,1/ ig, therefore,
relevant as a criticism of Austrian economists, just as much
as it is of the others.

It ic true that an inverse relationship between the wage
and rate of profit will occur in systems madé up on point input-
flow output processes or flow input-point output processes or
point input-point output processes. It will also occur in
systems made up of any combination of these different types
of processes. This is because the factor price frontiers of
such systems will have negative slopes throughout, as the wage-
profit curves of these types of process are always negatively
sloped.

The wage-profit function of a point input-flow output

process is

_ t-1
w-%ctR /f1

For a flow input-point output process the function is

C n

t=-n

w =
thR
4

1/ Sraffa (1960), pp. 61-62.



and for a point input-point output process it is

n-1
Cp R

In each case dw/dr‘< 0 throughout.

However, in the case of a flow input-flow output process,
the inverse relationship between the wage and rate of profit
cannot be guaranteed. The wage-profit relation of such a
process is
% Ccy Y

W= —z—"fb—R-f
t
In this case it cannot be shown that dw/dr is negative throughout.

The above digcussion, és in the previous sections where the
possibility of the wage and rate of profit moving together has
been noted,1/ has been formal. At this stage, however, it is
possible to analyse the matter more thoroughly and enquire into
‘the economic relationships which lie behind the mathematics.

Sraffa's analysis shows that a direct relationship between
changes in the wage and rate of profit should not be regarded
‘as perverse on intuitive grounds. In any system, a rise in the
wage, measured in any numeraire, must reduce aggregate profits.
But it should not be exvected that such a wage increase would
reduce the rate of profit. In general, a change in distribution
leads to a change in the equilibrium prices of cormodities
including the prices of the means of production which form

capital. <Consequently both the numerator (aggregate profits)

and the denominator (the value of capital) of the ratio, which

1/ See chapter IV, secticn (iv), chapter VI, section (vi) and
chapter VIII, section (v). '



" will define the rate ofvprofit, change with a rise in the wage.
Sraffa's analysis of these price movements shows that there is
no a priori reason for expecting these changes to always reduce
the value of.this ratio. The conceptualisation of production
processes in terms of dated inputs and dated outputs, however,
allows economic understanding to progress beyond this.

If output per worker fluctuates so that there are changes

c cy)
in the sign of the terms l%zil - TE
T t+1 t

we can consider the producer who operates such a process as
engaging in borrowing and lending transactions. When the labour
productivity of a particular period is relatively low, borrowing
is required to pay wages and profits at the prevailing rates.
When the labour productivity of a particular period is
relatively high, more revenue is received than is absorbéd in
profit and wage costs. It, therefore, becomes possible for the
producer to gain as a lender from an increase in the rate of
\brofit, given the wage, more than he loses as a borrower.
However, since the present value of theée 'deficits' and
'surpluses’, totalled over the whole process, must equal zero
under competition, in this case a higher rate of profit requires
a higher wage to be paid rather than a lower wage.1/ The
- following provides a numerical example of this direct variation
of the rate of profit and the wage. |

Assume that there is a system comvosed of an Austrién
flow input-flow output production process extending over four

periods. Iabour inputs are f1 =1, f2 = 2, f3 = 3 and f4 = 4.

1/ See Nuti (1970), pp. 319-3%22, Hicks (1973a), pp. 14-26 and
Burmeister (1974).



Outputs are ¢y = 1, Cy, = 0°*5, Cq = 6+5 and cy = 2. The wage-

rate of profit equation is, therefore,

1 + 0°5R + 6+5R° + 2RO
1 4+ 2R + 3RS + 4RO

w =

Various values of w and r which satisfy this equation are

presented in Table 1 and the wage-profit curve is drawn in

Figure 1.
w r
1+ 0000000 0. 0000000
10035522 0. 1520737
1. 0035523 0. 1534025
1. 0035519 0. 1547344
1. 0024361 0. 2500000
0. 9959939 0. 4285714
0. 9826255 0. 6666667
0.8865979 4.0000000
0.8862627 4.3191489
0.8862593% 43475936
0 .8862600 43763441
0 .9051860 9.0000000
1. 0000000 oo
TABLE 1
W
0 r

Figure 1.
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(vi) The Determinants of Eauilibfia in Austrian Theory

The fustrians did not only concern themselves with
establishing relationships between roundaboutness, capital
intensity, the wage and rate of profit. They also sought to
close their system by postulating sufficient exogenous data and
relationships to allow the endogénous variables to be deter-

' mined.1/ In doing so, however, they, like the productivity
fheorists, took as exogenous the magnitude of value capital or
the value of the 'subsistence fund!'. This is methodologically
illegitimate. Such values are endogenous variablesas they are
dependent on the distributional variables which are endogenous.
Therefore, the Austrians, like therproductivity theorists, even
in the absence of the considerations dealt with in previous
sections, failed to close their models and determine any of the

megnitudes which make up a general equilibrium.

(vii) A Note on NMore Recent Austrian Theory

~

Austrian economics, as we have already seen, involves more
than ‘& theory of profit. This is true even if attention is
iimited to the Austrian analysis of production structure. This
comes to the fore most notably in the work of Hayek and Hicks.z/
Hayekvsought to use the Austrian time-structured framework

to analyse the dynamics of accumulation in a monetary econony,
with particular reference to explaining cyclical fluctuations.
However, irrespective of the defects specific to this analysis,B/
as a general theory it is necessarily flawed because of its

Austrian basis. While it is true that Hayek rejects Bohm-Bawerk's

1/ See chapter IX, section (iii).

2/ Hayek (1931), (1939), (1941) and Hicks (1970), (1973a),
(1973b), (1975) ard (1976).

3/ See, for example, Sraffa (1932) and Smithies (1941).
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concept of the average period of production, he does not
jettison the Austrian conception of production structure,'
measures of roundaboutness, the notion of capital intensity
of a process and the Austrian beliefs concerning the relation-
ships between the wage, rate of profits, roundaboutness and |
capital intensity. The same commitment to traditional Austrian
theory is also manifest in the work of other contemporary
Austrian theorists14 This being the case, the implications of
the Sraffa-based critique extend far beyond the confines of
the Austrian theory of profit.

'~ The work of'Hicks, however, is in a different class
altogether. He rejects most of traditional Austrian concepts
and he recognises the possibility of reswitching, of capital
reversal and the possibility that.the wage and rate of profit
may not be inversely related. What he takes from the Austrian
tradition is only the view of an economy as composed of a set
of processes in which dated labour inputs produce dated out-
\buts of consumption goods; and, unlike the early Austrians,
he uses this framework for the purpose of analysing
disequilibria.
' ... I am very sceptical of the importance of ...
"steady state" théory. The real world (perhaps fortunately)
is not, and never is, in a steady state; it has adventures which
are much more interesting ... B |
A “"steady state" theory is out of time; but an "Ausfrian"
theory is in time. It is in time that it belongs. It can have

time and change taken out of it, as was done by Wicksell, in

1/See, for example, Rothbard (1970) and Garrison (1978).
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his "stationary state" version, and as was done‘in the "steady
state".version that I have just been giving; but if we treat it
in that manner ve deprive it of its strength, for we are stating
it in a form in which it loses its peculiar virtues. A steady-
state theory works in terms of reciprocal determination; but a
theory which belongs in time should not be operating with.the
third of Kant's categories. It should be workihg in terms of
the second -~ in terms of cause and effect.

A causal analysis, at least of economic problems, must
take the following form. We take our stand at a base date
(call it T = 0). Everything that has happeﬁed before that date,
in the past, is taken as given. We compare two alternative
paths that extend into the future. Along one of those paths
some new “cause" is not operating; along the other it is. The
difference between the paths is the effect of that cause. The
difference itself extends over time, so that there are "short-
?un" and "long-run" effects. But merely to distinguish betwcen
short-run and long-run is not sufficient; it is the whole of
the difference between the paths which is the effect of the cause.

The Austrian theory (especially, perhaps, in its revised
form) is very well adapted for the study of causal problems, in
this sense. There is a wide variety of such problems that can
be studied with its aid. I can do no more, here, than give
an example.

Let the cause, the effect of ﬁhich we are to study, be
an invention. The paths which are to be compared are that

followed by the economy when the invention has occurred, and
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that which would have been followed if it had not occurred.
(Since the second of these paths is inevitably a theoretical
construction, causal analysis of this type is bound to be, at
least in part, theoretical.) The base date, from which we
operate, is that at which the invention is adopted. I shall
retain my former simplifications, of the single input (labour)
and the single output (corn).‘1/

Hicks' work is, therefore, not subject to the criticisms
outlined in sections (iii) - (vi). Nevertheless, the criticism
of section (ii) still has force. In using an Austrian represent-
ation of a production process, those factors precluding reduction
to dated labour quantities have to be assumed away. There is
nothing erroneous in doing so, particularly in the development4
of new analysis which initially réquires the examination of
simplified cases. However, it will at some stage prove necessary
to move beyond these simplifications and in doing so the

Austrian basis must be jettisoned.

~

1/ Hicks (1973b), pp. 203-4
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CHAPTER XTI

WAIRASTIAN GEVIRAL ECUILIBRIUM

ANATYSIS AND THE THEORY CF PROFIT

(i) Introduction

- The most fqndamental development in neoclasgsical economics
during.fhé laét'third of the nineteenth century is now widely
accepted to have been the general equilibrium analysis of
Walras.1/ Schumpeter's sentiments, for example, are typical.

' ... Economics is a big omnibus which contains many passengers
of incomensurable interests and abilities. However, so far as
pure theory‘isrcohcérned, Walras is in my opinion the greatest
of all econonmists. His system of economic equilibrium .... is
the only work by an economist that will stand comparison with
the achievements of theoretical physics.'z/

Walras founded no personal school during his own lifetime
qomparable to that of Menger or Marshall.j/ But since the nine-
teen thirties the sigﬁifieance of his work has become increasing-
ly recognised and his-ideas have been developed by neoclzsgical -
theorists of the highest calibre.4/ Moreover, the Walrasian

school has increasingly placed emphasis upon the logical rigour

1/ Walras (1874).
2/ Schumpeter (1954), p. 827.
3/ Schumpeter (1954), p. 829.

4/ Modern classics of the Walrasian tradition include Hicks (1939),
Samuelson (1947), Debreu (1959) and Arrow and Hahn (1971)



... framework.

VAV

" by which conclusions are reached1/ and stressed fhat generai
‘equilibrium analysis provides a framework in which all neo-
classical economics can be developed. Consequently, Schumpeter
referred to Walras' early work as the 'lMagna Charta of exact

2/

analysis provides the key test for Sraffa's 'critique of

economics'; and, as such, the development of Walrasian
economic theory'.s/

In this chapter Walras' early work on the theory of profit
is analysed together with the major improvements which have been
made subsequently and which have culminated in the work of
Debreu. The following chapter examines arguments based upon

Sraffa's analysis, which seek to reveal flaws in the Walrasian

(ii) The Problems Considered by Walrasian Analysis and the

Theory of Profit

Walrasian general equilibrium theory focuses attention on

~

the interrelationships between the elements that make up an

economy which is coordinated by 2 price system. This means that

- Walrasian analysis is necessarily complex and within its frame-

work it is not ?ossible to explain one particular phenomenon
like profit, without at fhe sare time going a long way to
explzin many other phenomena. We can, however, clearly
delineate the problems with which Walrasian theory has been

concerned from the outset.

1/ The shift in emphasis can clearly be seen by comparing Hicks
(1939) with Debreu (1959). The empirical relevance of
Debreu's conclusions is best seen as indirect, i.e. in terms
of a counter-factual method. See Howard (1979), pp. 16-17,
168-173. -

2/ Schumpeter (1954), p. 568.
3/ Sraffa (1960), p. vi. See also chapter XII, section (i).
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Firstly, under what circumstances may an equilibrium of
supply and demand be shown to exist? More specifically, when
can it be ensured that there is a set of prices, such that, if
economic agents were to max1m1se on the ba31s of these prices,
the total demand and supply for each cormodity would allow each-
agent to realise their plans? o ' '

Secondly, given that an equilibrium eXists, what may be
said about the comparative static properties of equilibria?

In other words, what will be the effect'on the equilibrium values
of the endogenous variables if there are certein types of changes
in the exogenous components which determine‘equilibrium values?

Thirdly, given that an equilibrium exists, what conditions
ensure that it is un1que9 To show that an equlllbrlum is unlque
is to show that there is one, and only one, set of relatlve |
prices, set of demands and set of supplies at which all markets
are cleared.

Fourthly, given that an equilibrium exists, under what
.eircumstances will it be stable? Whatvconditions ensure that
.when an economy is out of equilibriun there is a movement to
equilibrium?1/ N

Fifthly, what is the relationship between competitive
equilibria and efficient resource allocation?

The solution to each of these problems is of fundamental
importance to all neoclassical theory. An existence proof
establishes the logical consisteneyyof theory sffuctured in
terms of an equilibrium of demands and supplies. For neo-

classical theory to possess any causal prOperties the

1/ There are in fact various concepts of stabllnty employed
in Walrasian theory. See Howard (1979), pp. 57-59.
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possibility that an equilibrium can exist must be established.
Providing economic processes converge to equilibria, compara-
tive static propositions allow predictions of how the endo-
genous variables will ultimately change as the exogenous data
change and, moreover, do so without delving into thevcomplex-
ities of dymanics. The anai&sis of unidueness is of importahce
for assessing the causal import of neoclassical theory. 'A
theory which seeks to determine the endogenous variables of
equilibrium will not be fully deterministic unless equilibrium
is unique. Uniqueness is also crucial for comparative statics,
If it is to be possibie to make.clear-cut statements about the
equilibrium effects produced by changes in exogenous elements,
the analyst must know which equilibria to compare. Without
ﬁniquenesé this is problematic. Stabiiity analysié indicates
the likelihood that equilibria will be established. In doing so,
it indicates what weight we may allow propositions about
\?quilibrium patterns to bear. Stability analysis is also
important for the method ofkcomparative statics. If equi;
libria are not stable, quantities and pricés will not converge
to those values predicted on the basis of comparisons. The
analysis of efficiency shows areas where market forces may not
be relied upon to generate results that are desirable.

In any area of economic enguiry the anaiysis of these
"problems is, therefore, of paramounf significance and the
theory of profit no exception. All nedclassical theories of
profit are theories of profit in equilibria. They seek to show
the determinants of equilibrium profits, the relation between

these profits and other variables and how these profits change
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as exogenous elements change. A distinctive character of
Walrasian theory lies in building up analysis from first
principles. As we have seen in the previous four chapters,
other neoclassical theorists took a great deal for granted and
the consequences of doing so proved fatal. However, the attempt
to giound néoclassicai theory in a logically waterfigﬁt frame-
work has not proved easy. There has been a loné process of
criticism and development. In the following sections this
development is considered with reference to the work of Debreu.
Furthermore, in doing so we concentrate on those aspects which
are fundamental and come within the orbit of Sraffals critique.
This means concentrating on the problems of existence and
cbmparative statics.

PR .
A

(iii) Walras!' Analysis of Existence and the Theory of Profit

Walras develops his general equilibrium analysis
sequentially through a series of successively more complex
models. He begins by developing a theory of exchange, assuming
that the amcunts of exchangeable commodities are constant.1/
Production activities are then incorporated.z/ The commodities
of the pfevious model are now viewed as products and their
quantities, therefore, bécoge variables. However, the quanti-
ties of the productive resource services are coﬁsidered to be
given and it is only these services,‘not the stocks which
generate them, that are priced. The next stageB/ incorporates

the production and pricing of these stocks and it is here

1/ Walras (1874), parts II and III.
2/ Walras (1874), part IV.
3/ Walras (1874), part V.



;AU <

that a theory of profit emerges. Finally, the assumption of

. numeraire money, adopted in all the previous models, is

relaxed and genuine money is incorporated.1/ The penultimate

part of the Elementsz/introduces'variable coefficients of
production and, therefore, marginal products, together with
land and rent. | - |

| In 211 cases, Valras attenpts to prove the exiétence of
an équilibrium by ensuring that the specification of each model
yields exactly the same number of equations as unknowns

(endogenous variables). It was believed that such an equality

was the relevant consideration in ensuring that an equilibrium

existed and that the equilibrium.values of the endogenous
variables could be determined.

It is expositionally and analyticaily convenieht in out-
lining Walras' theory of profit to follow his own procedure, by
first developing a model where profit is absentB/ and then
extending it to allow for profit.4/ The first model is made up
;f the following components.,

1. Each consuming agent has an initial endowment of
productive rescurce services. The stocks of productive
resources which generate these services are not
explicitly considered.

2. Each consuming agent has a marginal utility function for

each commodity. This, together with a budget constraint,

1/ Walras (1874), part VI.

2/ Walras (1874), part VII. |
3/ This is mainly drawn from Lesson 20.
4/ This is mainly drawn from Lesson 24.
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determines the consumer's demands and supplies. The

budget constraint requires the value of these demands

and supplies to sum to zero for all sets of prices.
3. There are n‘types of productive resource services and

m types of consumer good.

4. There are m proéesses of productiohJWifh constant réturﬁs
vo scale for the consumer goods. Thése are represented

by mp technical coefficients of production, aij’ which

indicate the amount of the ith productive service required

for the production of one unit of the jth consumption good.
5 A consumption good, m, ié chosen as-nﬁmeraire and its

price set equal to unity. | B

There are, therefore, m + n markets and the problem of
existence is to show that each can be in equilibrium simultan-
eously. There are 2n + 2m - 1 endogenous variables to be
determined in this equilibrium: m - 1 prices of consumption
goods, m quantities of consumption goods traded, n prices of
ﬁroductive serviges and n quantities traded.

The. condition for utility maximisatioh by a consumer is
stated in terms of-the equi-marginal rule. This gives rise to
n+m-1 equations.1/ |

B (qy - 03) =p; # (4) i=1, .yn

By (@) = by B (ay) 3=1, o, m=1
¢s (s = i,j) represents the marginal utility function for
good s, P (s = i,j) is the price of good s, q; is the‘quantity
of the ith productive service held in initial endowments, o,

1

are the quantities'of these services demanded (if negative) or

1/ The condition for commodity m need not be specified as it
is an identity.
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supplied (if positive) and dj represents the demand for
consumeéer good j.1/
Together with the budget'consﬁraint this gives m + n

equations in m + n unknowns, 045 d. and dm. These unknowns

J
are expressed as functions of prices, thus yielding the con-

sumer's supply and demand functions.

Oi=fi (pi, pj) i=1, e o no j=1’ -..m"'1

4y =%y (pys py)
_'éﬁ = fm (Pi’ Pj)
Let}ting 0; =Zoy, Dj =£dj, D, =zdm, through aggregation |
via Fy =n2ft (t =i, j, m) we have two sets of equations which

will be satisfied in equilibrium;

oi=Fi (pi, pj) i=1’ ) 9 l'l-‘ j =1, X ,m_1 (1)
amd 03 , R , R
Dj = Fj (Pi: pj) i=1, en. j=1, 0o , mn=~-1 (2)
Dm = Fm (Piy Pj)
System 1 consigts of n equations and system 2 of m equations.
There are two other sets of equations that must be satisfied
in equilibrium. The supply and demand for each prcductive

service must be equal and the prices of consumer goods must

equal their costs of production.

%aij Dj +a; D = 0 i=1, .., n. (3)
J = 1, o e ’ m - 1

Bajy Py = Py - -

i ‘

2a p. = 1 ‘ (4

y im T

System (3) consists of n equations and system (4)of m equations.

1/ This is essentially Yalras' own notation although the use
of subscripts is different.
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Systems (1), (2), (3) and (4) total to 2m + 2n equations.:
But they do not form a functionally independent set. One may
be derived from the others if each agent obeys a budget
constraint.1/ Walras' procedure is then to assume that there
are 2m + 2n - 1 independent equations and, since these are
exactly equal in number to the number of unknowns, to deduce
that the unknowns can be determined and equilibrium ezists.
Walras! theory of capital and profit consists of a simple
extension of this system to include trading in productive
resources. 2/ Again, the principle on which the model is con-
structed is the equallty between the number of equatlons and
number of unknowns. The following conditions are assumed.
1. There are h types of capital goods and the production
coefficients for these goods, aik, are fixed. |
2. Consumers are now allowed to make intertemporal choices or,
. in YWalras' terms, are allowed to save.3/ Saving is
integrated into utility maximisation. This is accomplished

by introducing a new commodity called 'perpetual net

1/ See, for example, Howard (1879), pvp. 35-36 and
Walras (1874), p. 241.

2/ 'In the preceding pages we have determlned the prlces of the
various types of income, but we have not yet determined the
prices of capital goods yielding these incomes in the form
of uses and services. The deternination of the prices of
capital goods is the third mejor problem of the methematical
theory of social wealth.' Walras (1874), p. 267.

3/ There are certain minor problems associated with Walras'
treatment of savings which are ignored here. See

Montgomery (1971), pp. 282-283.
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income', e, which ié‘a composite good made up of a claim
to one unit of numeraire in each future period.1/ The
savipgs of a consumer consist of demand for e, de’ and the
consumer's initial endowments now include e. The price of e,
Po» is the reciprocal of the profit rate, i.e. Dy = 1/r.
As we will see, de represents the demand for capital'goods.z/
Utility maximisation by a consumer now includes choices
 QVer commodity e and its price, D,s becomes an argument in the
équations of systems (1) and (2). Utility maximisation, there-
fbre, yields a new demand function for each consumer and these
are aggregated to provide an equation fepresenting the total
demand for e. 4
D, = Fe (pi’ P pe) i=1, e yne J=1, eoem~=1 (5)
In'équilibrium the foilowing fhree cdhditions.mugt also .
hold.
The costs of production of new capital goods must equal their

prices.

~

n
_é1aikpi=pk k=1, .. , h (6)

The prices of new capital goods must equal the capitalised net
incomes resulting from the flow of productive services
provided by the capital goods.

_p; = (u + ) py
Py = r

K =1, e , h : (7)

is the price of the productive resource generated by the

1/ This utility theory of savings was introduced only in the
fourth edition of the Elements (1900). Previously Walres
simply assumed a given savings function. See Jaffe (1942),
po 430 . o

2/ Consumers ‘save their income in the physical form of capital

goods ... [which] ... are lent to ... [roducerd ... through
capital service markets.' MNorishima (1977), p. 73.
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capital good'k while Uy and"v‘k are depreciation and insurance
coefficients which are assumed to be exogenous. The units of
measurement of the capital goods and of their services are
chosen in such a way that one unit of a capital gocod yields a
flow of one unit of service in each time period.

Aggregate savings must equal aggregate investment
n .

Dy Pe = é§1 Dy Py | ' (8)

Systems (5), (6), (7) and (8) provide 2h + 2 new equations.
These are equal in number to the new unknowns: h prices of new
capital goods, h quantities of ﬁew capital goods traded, the
rate of profit which is equal to 1/pe and the magnitude of
savings De’ On Walras' criterion, then, equilibrium exists and
all endogenous variables, including the réte of profit, are
determined.

Walras sometimes wrote as if the rate of profit was deter-
mined by savings and inves%ment.1/ 'New capital goods are
‘exchanged against the excess of income over consumption; and
the condition of equality between the value of new capital goods
énd the value of the excess gives us the equation required for
‘the determination of the rate of net income ...' 2/ .But we
should interpret this as.a convenieﬁt, albeit misleading,
summary of the theory. As a general equilibrium theorist he
would have to maintain that all endogenous variables are
determined simultaneously and all equafions are required in

this determination.

1/ This, of course, is what Keynes (1936) tock to be the
'classical' theory of interest.

2/ Valras (1874), p. 269. See also pp. 42 and 46.
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Also the elements of Walras' theory of capital and profit
are not distinguished with regard to their time referencé.
This indicates that they relate to the same period and the
equilibrium is for a single peridd only. Walras was, in fact,
explicit on this matter. '... Equilibrium ... will be establish-»

ed effectively by the reciprocal exchange between savings to be

accumulated and new capital goods to be supplied within a given

period of ’cimé_l during which no chanze in the data is allowed'.1/

Thus, in the period considered, the endogenous variables are
determined by the exogenous ccmponents whicﬁ include consumers'
initial endowments. But when the economy enters a new period
these endowrents will change, if net investment has Qccurred.
Consequently the equilibrium state will change. Continuing in
such a manner, we have a series of equilibria and, according to
Walras, we are in a positidn 'Y0 pass from the static to the
dvnenic peint of view.

In order to make this transition we need only supvose the
data of the problem ... to vary as a function of time. The
fixed oqulllbrﬂum will then be transformed into variable or
mov1ng equlllbrlum whlch re—-establishes itself automatlcally
as soon as it has been dlsturbed.'z/

This completes the outline of Walras' theory of general
equilibrium, capital and profit. In the next section certain
limitations of Walras' theory of profit are considered,
together with more recent developments which circumvent fhese
limitations. In section (v) important defects of Walras'
theory of general eguilibrium as a whole are dealt with. It is

also shown how these have been overcome in Debreu's analysis.

1/ Valras (1874), pp. 282 - 283.
2/ Walras (1874), p. 318.
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(iv) ILimitations of Walras' Theory of Capnital and Profit

There are a number of importent limitations inherent in
Walras' theory of capital and profit.

Firstly, equations (4) and (6) contain no rate of profit.
This either implies that all inputs receive payment at the
end of the period or that production is instantaneous.1/
Walrags chcoses the second alternative.z/ As Morishima notes,
this is a 'drastic simplification'.3/ Moreover, it implies
that the time period to which the whole model relates is an
instant in time, because new capital goods are assumed not to
become available as inputs until the following period.?/ This
in turn implies that the rate of profit determined by the model
is an instanteneous rate. As such, it should form part of the
costs of production. . »'

Secondly, equations (7) utilise depreciation coefficients
which are assumed to be exogenously srecified. This is only
appropriate to special types of capital goods;s/ Typicelly,
éepreciation charges will be a function of the rate of profit
and should, therefore, be considered as endogenous variables,
As noted in chapter II,6/ this requires that capital goods be
dealt with in terms of a joint production framework. This is

totally absent from Walras'work.

1/ Wicksell (1901), p. 171.

2/ Valras (1874), p. 242.

3/ Morishima (1977), p. 195.

4/ Valras (1874), p. 283.

5/ Morishima (1977), pp. 196-198.
6/ Section (iv)..
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Thirdly, equations (7) also indicate that the current or
spot prices of productive services form the basis for the pro-
duction of capital goods. However, as the stocks of capital
goods change, so too will the equilibrium and, therefore,
possibly, these spot prices. Walras should, therefore, have
allowed for expected capital gains and losses in equations (7).1/
He did not do so and thereby implied that agents' exvectations
were static and held with certainty, i.e. that current prices
were confidently expected to rule in all future periods.z/ This
implies that agents do not learn by their mistakes but continue
to act in ways that produce the same mistakes. Although this
does not contradict the assumed rationality of agents it is
unreasonable behaviour. lNoreover, unless expectations are
realised, the rate of profit determined by Walras' model is
only an expected rate of profit and not the rate which will
actually prevail, To determine the latter the temporary
equilibria of subsequent periods would have to be specified.

- Fourthly, it is assumed that the demand for capital goods
arises f;om intertemppral utility maximisation by consumers.
This implies that intertemporal preferences exist. But, if
preferences concerning commodities at different times are
known, then the demands for the commodities which directly
satisfy wants can be specified. Why then are the markets in
Walras' model limited to spot markets, to markets for currently
available commodities? Why is there no intertemporal tréding
of commodities through the medium of future markets?B/

These are important limitations and they have all been

overcome by subsequent developmenis in general equilibrium

1/ Montgomery (1971), p. 280.
2/ Wicksell (1901), pp. 226-227. .
3/ We return to this point below, pp. 245-246. 7 .
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theory: most notably in the theory of dated commodities, as
developed by Debreu.'/2/ mime is divided into a finite number
of periods or dates.B/ Commodities are distinguiched by their
relevant physical characteristics and by their date of
availability.4/ Thus, for example, an orange at date t is
considered to be a different commodit& from an orange at date
t + 1. It is assumed that agents.make consumption and productior
plahs involving all commodities and all dates. The definitions
of consumption sets, produdtion‘sets, preferences, initial
endovments and budget constréints are specified accordingly.S/
Demands'and supplies are thereby defined for all cormodities
at all dates.“ Since equilibrium\requires the clearing of all
markets, each commodity is priced in equilibrium.

Markets involviﬂg goods with a date in the future are.
called 'futures' or 'forward' rmarkets, to distinguish them
from markets for currently availeble goods, called 'spot' markets.

However, since the definition of equilibrium also involves the

‘<

1/ Debreu (1959).

2/ There have been two major strands in the develovment of neo-
classical general equilibrium theory since Walras. Both stem
from Hicks (1939). The first has been concerned to refine
the model of temporary equilibrium. The second is the devel-
opment of models involving a full complement of futures
markets., It is this second strand which is considered in
this chapter, as it is most relevant to the tonic of this
thesis. TFor a 'modernisation' of Valras' own temporery equi-
librium theory see Diewert (1977) and Morishima (1977).

3/ Debreu (1959), p. 29.

4/ Debreu also distinguishes commodities by their locational and
'state of the world' characteristics. Hovever, we leave aside
these complications as they are of limited relevance to the
theory of profit.

5/ See Howard (1979), p. 51.
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simultaneous clearing of all markets, this means that all trans-

actions must occur at the present. In other words agents trade

in all commodities at _one instant in time. They mzke choices

not only regarding goods in the first period but also goods in
all future periods. Since it has been assumed that agents
have éhoice sets‘and nreferences defiﬁed over all cormodities,
there ic no difficulty here from a logical point of view.1/

The prices‘of_future cormodities would be interpreted as
'present-value prices'. For example, the price of oranges in
period 6 would be the amount agents had to pay now (the decision
instant), for the delivery of one orange five periods hence.
Transactions involving the exchange of commodities at different
dates are 'borrowing' and 'lending' transactions. Lending
means supplying commodities at some date in exchange fbr commo;
dities at some later date. Borrowing involves the converse:
supplying commodities at, say, date t in exchange for cornodities
at date t - 1.

) An econony which we have just described is usually called

intertemnoral, and likewise an equilibrium it possesses is

called an 'intertemporal equilibrium'. However, this term is

somevhat misleading in that there is no sequence of trading

through time. Any equilibrium that exists does so at an instant

of time in the first period. This mekes clear the ex ante

nature of equilibrium. Equilibrium is one of plans, of planned

demands and planned supplies.

1/ Market economics are not characterised by a full complenent
of forward markets. However, if it is assumed that agents
obey their bucget constraints, that agents know their cnoice
sets, that preferences are complete and that there are no
transoctions costs, then it follous that demands and supplies
for cormodities with delivery dates in the future will exist.
These assumptions are pervasive throughout neoclassical theory
and it follows that in such circumstances it is the absence

of fuluvres markets from models which is questionable and
not their exigtence.
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This conceptualisation overcomes the limitations of
Walras' own formulation. Equations (4) and (6) would
still hold for those goods that were produced in non-
negative quantities in any period.1/ But, since in the inter-
temporal model prices are present'value prices, it is not
implied that profits are absent from éosts of production or
that thevproduction period is instantaneous. The vprover treat-
menf of capital goods in terns of joint production pfocesses
fits naturally into this theory. Each commodity is specified
by physical characteristics and date of availability, so that
éorrect.depreciation charges will aufomatically be manifest in
the different prices. Since there is a full complement of
forward markets there is simply no role for price expectations
'ﬁsf for the commodify.é; ‘Rafeslbf §rofit7whiéh are determined
by the theory are, therefore, not simﬁly anticipated rates of
profit, but rates which will be realised providing the
equilibrium is attained.

~

(v) Defects of Walras' Theory of General Eguilibrium

As we have seen, 2/ Walras stated the existence problem
in terms of an equality between the number of equations and
unknowns. It was believed that such an equality would ensure
that the unknowns could be determined so that equilibrium
could be shown to exist. It is now known that this procedure is
mathematically invalid and, moreover, is of limited relevance

to the problem of proving the existence of economic equilibrium.

1/Equations (4) and (6) would not, however, form purt of the
specificuticn of equilibriuvm conditione in the Debreu model.
See section (v) below and Morishima (1977), pp. 86-89.

2/Section (iii).
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The equality between the number of equations and unknowns
is neither a necessary or a sufficient condition for the ekist—
ence of a solution to such equations;1/ and, even if mathemat-
.ical resérictions are placed upbn the equatioﬁs to ensure that

at least one solution exists, this is of slight economic
importance. A proof”that economic equilibrium exists requires
that the solution values of the unknowns are economically
feasible. It must, therefore, rule out the possibility of
negative quantities occurring. Furthermore, even if this
problem does not arise in an equation set that represents an
ecohdmic model, it doeé not ovércomé the fact that any such
model is of limited economic significance to general economic
equilibrium. Equations are not thg appropriate mathematical
;reiéfioﬁs tb‘fepfésent an équilibrium.$}There aréJcertéin
commodities for which the supply perpetually outstrips the
demand although no economic agents' plans need remain unful-
filled. This would be the case if the price of such commodities
;qualled zero and agents could freely dispose of surpluses.
Walras' procedure assumes at the outset that all commodities
are scarce. It thereby assumes that the endogenous variables
lie within a certain range of values. This is methodologically
inadmissable. It is only exogenous data that can be so
constrained.

This indicates another defect in Walras' procedure.
| Walras normalised prices by setting the price of one commodity
equal to unity. Such a commodity is called a numeraire and it

was believed that this procedure was innocuous owing to agents!

1/ See Dorfman, Samuelson and Solow (1958), chapter 13,
Stackleberg (1933) and Arrow (1968) arnd (1974).
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choices being homogeneous of degree zero in absolute prices.1/
Howevef, this is not true. It may be that the equilibrium
requires the commodity picked as numeraire to be a free good.
In this case the prices of all other cormodities would becone
undefined.

A1l of these iimitafions to Walras' theory of general
equilibrium were overcome in subsequent developments. During
the nineteen thirties mathematically correct procedures were
adopted to prove existence;z/ and, since the nineteen fifties,
a large number of existence proofs have been developed on a
mathematically sound basis.>’/

These proofs have also takgn into account the fact that
solutions to a set of mathematical relations are of no signi-
ficance unless the solutions represent meaningful economic
activity. This has been achieved by ensuring that the assump-
tions on which existence has been proved do not allow negative
quantities intb a solution set.4/

Furthermore, and again beginning in the nineteen thirties,
the definition of equilibrium has been changed to allow for the

possibility of free goods which are not known to be free

1/ Howard (1979), p. 34..
2/ By Wald (19%6) and Neumann (19%7). See Arrow (1968) and (1974).

3/ The Brouwer and Kakutani fixed point theorers have become
the standard mathematical tools for proving these existence
theorems. Debreu (1959) utilises the Kakutani theorem. Apart
from Debreu (1959), existence proofs have also been provided
by Arrow and Debreu (1954), Gale 21955%, lcKenzie (1959),
Debreu (1962) and Arrow and Hahn (1971

4/ The simplect way that this can be achieved is by assuming
at the outset non-negativity constraints on quantities.
See, for example, Dorfman, Samuelson and Solow (1958),
chapter 13. However, this is only one way in which solutions
can be guaranteed to be economically meaningful. t is not
a procedure adopted by Debreu (1959), for example.
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apriori.1/‘”This has been accomplished by stating the definition
of equilibrium in terms of weak ihequalities. Rather than
requiring supply to exactly equal demand on each market, the
weaker condition of no excess demand has been utiliced. In
other words the equilibrium condition becomes EiSIO, for all i,
where'Ei represents the excess demand for commodity i.2/ Coupled
with this has been the adoption of more approvriate normalisat-
ion procedures. For example, provided there are assumptions
which ensure that at least one price is positive and none are
negative, the normalisation condition Z.pi =1 overcomés the
difficulty stated earlier.B/ *

The developments in general equilibrium theory since
Walras have also been characterised by a search for generality.
A measure of this prOgreSS can be gade by comparing Debreu's
assumptiong with those of VWalras. Walras' formulation made a
number of restrictive assumptions which Debreu shous to be
redundant to a proof of existence;.‘yalras assumed that con-
sumer demands and supplies were.dériQéd from cardinal and
additive utility functibns, that these demands and supplies
were single—valuéd‘funcfions and that returns to scale in
technology were constant. Debreu, by contrast, uses much

weaker assumptions in his proof of existence. Consumer pre-

ferences are only required to be complete, transitive,

1/ See Schlesinger (1933) and Arrow (1968) and (1974);

2/ See Howard (1979), pp. 37 and 44, for the role which this
condition plays in Debreu's proof of existence. See also p. 225,

3/ This is Debreu's procedure. He assumes free disposal, non-
reversibility in production and non-satiation in consumption,
which ensureg tvhat at least one price is positive and none
are negative in equilibrium. See Howard %1979), pn. 36-46.
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reflexive, continuous and convex.1/ These assumptions, and
those covering producers, do not imply that agents choices are
single-valued functions of prices although they do not pre-
clude them from being such.g/ The assumptions on technology
are such as to rule out increasing returns to scale, but do not
imply congtant réturns to scale.3/ A proof based uponvthese |
more general assumptions is a great advance theoretically.
Economists lack detailed information about the characteristics
of consumers' tastes and technological relationships. Consequ-
ently it is a real boon to have a theory which holds under
relatively weak assumptions. |

The conclusions of the existence analysis carried out by
modern general equilibrium theorists can be briefly summarised
as follows. There are three conditions.which must be met.
Agents' choices must exist. These choices must vary continuously
with prices and the value of these choices must always sum to
Zero in aggregate.4/

The first requirement is an obvious one since Walrasian
general equilibrium theory is a theory of supply and démand.s/
However, there is ﬁo requirement that choices have to be unique
for é given price vector. The second requirement can be
illustrated with a simplé exampie. Consider the production set

in figure 1.

1/ See Debreu (1959), chapters 3,4 and 5, and Howard (1979),
pp . 29 3 36"46 ]

2/ See Howard (1979), pp. 46-47.
3/ See Howard (1979), pp. 44-45.

4/ Symbolically this condition requires Zpi Ei = 0 and is usually
called 'Walras' law'. i

5/ Debreu meets this requirement by assuming that the
maximising behaviour of agents is constrained by closed
choice gets. See Howard %1979), pp. 38-46.
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Good 1 (;wput)

At a p1/p2 greater than that indicated in the figure, the
profit-maximising output would be zero and when relative}prices
passed through the critical level there would be a sudden
discontinuous increase in the demand for commodity 1 and the
supply of commodity 2. There is, therefore,'a gap 'in which an
inequality between supply and demand can be fitted.'1/2/

The third requirement is straightforward. Without it
there would be the possibility of a positive value of excess
demand or excess supply at any price set. This would obviously

-~

contradict the condition of equilibrium which requires
E;<€o0 for all i with py =0 if e <oV

These are the‘conditions required to ensure that an
equilibrium exists. Whether they are regarded as 'reagonable!
or 'unreasonable' depends on the theoretical structure which

governs our perception of the world. As far as modern general

1/ Arrow and Hahn (1971), p. 169.

2/ Debreu ensures continuity by assuming commodities are
perfectly divisible, that consumption sets are bounded, that
preferences are continuous and choice sets are convex.

See Howard (1979), pp. 38-46.

3/ Debreu ensures this by assuming maximisation subject to
budget constralpts, non-satiation in consumption and the
possibility of zero production levels. See Howurd (1979),
pp. 38-46.
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equilibrium theorists are concerned, they see the most un-

reasonable assumptions to be those underlying continuity.1/

(vi) Comparative Statics

Walras' comparative static analysis was relatively
sParse.Q/ Moreover, he sometines sta%éd propositions without
proper analysis of the complex issues involved.B/ lodern
Walfasians have repaired this defect and in doing so have
concluded that the postulates of Walrasian theory 'are too
weak to allow much headway'.4/ ' «+. The kind of parameter
changesrfor which predictions become possible are pretty
limited'.B/ ' ... The information provided by the foundations
of the models, profit and utility maximisation, are insufficient
to give us defiﬁite answers ;Q.'6/ Howevér, the ' ... negative
lesson is ... useful, for it points to the dangers of partial
analysis, in which it is often possible to get quite definite
predictions of the consequences of a given parameter change.'7/
in the following chepter an important éxample of these general
principles is given in relation to a Sraffa-based critique of

Walrasian theory.

1/ See, for example, Arrow (1968), pb. 382-383%.

2/ See Hicks (1939), »p. 2 and 60 and Morishima (1977), pPp. 7
- and 97-99.

3/ See Collard (1973).

4/ Arrow and Hahn (1971), p. viii.
5/ Arrow and Hahn (1971), p. 245.
6/ Arrou and Hahn (1971), p. 261.

7/ Arrow and Hahn (1971), p. 262. See also Bliss (1975),
pp. 33, 85.
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(vii) The Distributional Properties of a Debreuvian

Intertemporal Equilibrium of Supply and Demand

In section (iii), Walras' theory of general equilibrium
and profit was dealt with,.and in sections (iv) and (v) the
improvements which have been made subsequently were outlined.
These have important implications for'thé:fhebry of profit
beyond those matters considered in section'(iv). Here these
implications are spelt out by analysing the distributional
properties of an intertemporal equilibrium.

1 Causal structure

There is a clear continuity with Walras' work as regards
the causal struéture of modern'general equilibrium theory.
The classification of elements into exogenous and endogenous
remains the same. The commodities available, consumer
preferences, technology and initial endowments, together with
maximising behaviour, determine the endogenous variables, prices
and quantities traded. There is a good reason behind this
stability of causal structure. ' ... In the general equilibrium
analysis of ... Walras, the content of the historical discip-
iine of theoretical economics is practically exhausted. The
‘things which are taken as data for that system happen to be
matters which economists. have traditionally chosen not to
consider as within their province'.!/

2 Marginal products

The development of neoclassical economics is frequehtly
referred to as the 'marginalist revolution' because of the
emphasis placed upoﬁithe construction of theory by means of

marginal concepts. Walras' general eQuilibrium theory is

1/ Samuelson (1947), v». 8.
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rightly considered a part of this‘revolution.1/ But this
aspect does not characterise Debreu's theory. Marginal concepts
are not required in its formulation. However, these concepts
may be utilised to explain the proberties of an-intertemporal
equilibrium and it is useful to do so.

In equilibrium agents cannot improve upon their choices.
For any producer this means no feasible input-oubtoput vector
exists which is associated with more profit. This implies that
certain relationships between marginal rates of substitution,
marginal rates of fransformation and relative prices will

characterise equilibrium if such marginal concepts can be

defined. In such circumstances the representation of equilibrium
by means of marginal relationships follows from maximisation
behaviour.

So far as distributional matters are concerned the rele-
vant marginal relationship is that of the rate at which an
input can be transformed into an output. We define this rate
of transformation as the rate at which it is technically effic-
ient for a producer to transform an input into an output when
other inputs and oﬁtputs are held constant at some level. It
becomes a marginal rate when it is written as a partial
‘derivative,ayw/'ay2 where vy is an output and ¥y, an input.

In this form it is usual to call it the marginal physical

product of Jo in the production of Yqe

1/ As we have seen in section (iii) Walras specified consumers’
tastes in terms of marginal utilities. Technological
relationships were not specified in terms of marginal
products. However, in part VII, Lesson 36, of the Elements
Walras did introduce marginal concepts into production.

See also Jaffe (1954), pp. 549-553.
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These marginal concepts may not be derivable, or, as it
is usually stated, they may be undefined. Assuming that
commodities are perfectly divisible it is required that the
boundafies of production sets be continuous and differentialble.
These conditions afe more restrictive than those required to
ensure the existence of an equilibrium. Differentiability is
not required by Debreu's proof. |

Assuming continuity the equilibrium price of any factor of
production must bear distinct relationships to marginal physical
products. This is represented in the following inequalities

for the case of labour and an output ¥y

(8y1) v >(ay1)
o1 / - P, = \ o1 / +
(3y1/31)_ represents the left-hand marginal physical product.
It indicates the rate at which Y4 decreases as the labour input
is reduced an infinitesimally small amount. (6y1/31)+ repre-
sents the right-hand narginal physical product. It indicates
the rate at which ¥4 increases'as the labour input is increased
by an infinitesimally_small amount . joF is the price of Yy and
is assumed to be positive. w is the wage rate and is measured
in a fictional unit of account, as is p,. w/p1 therefore
represents the wage measured in Yy

The inequalities can be restated in terms of marginal
value products. If we multiply through by Py in the above

inequalities, we obtain

9y, - ay1)
igT ) - =¥ = PilaT/ +

The multiplication of a marginal physical product by the price
of the output gives a marginal value product. These inequal-
ities state that the equilibrium wage rate lies between the

left-hand aud right-hand marginai value products. They indicate
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that no 'small' change in the employment of labour can increase
profits.

Provided that there is continuity these two sets of
'inequalitieé must characterise equilibrium for a profit—
maximising producer. Similar inequalities must also hold for
all other input-output pairs, i.e. Yy and 1 can represent any
output and any input. If the differentiability condition is
met, so that the boundaries of production sets are smooth then
the marginal product associated with any input, for any positive
level of employment, can be defined for the commodities it
produces. For such inputs the above inequalities collapse to
sets of equalities and they receive a price equal to their
merginal products. |

What is the causal significance of marginal products? In
particular, is it valid to say that marginal products determine
factor prices? To answer such questions we need to consider
the structure of the Debreu model. The exogenous elements of
that model, i.e. those which are assumed given a priori, are
(i).consumers' cohsumption sets and ovreferences, (ii) consunmers'
initial endowments, and (iii) producers' technologies. These,
together with the behavioural assumptions of maximisation, may
be said to determine the'equilibrium values of the endogenous
Vvériables (which include factor prices) in the following sense.
Assuming that_the exogenous elements are compatible with the
existence of at-least one equilibrium, then the exact forms
which these elements take determine the set of equilibria which
exist. They therefore determine the values of the endogenous
variables in these equilibria. Provided the boundaries of the

producers' production sets are continvous, concepts of rarginal
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products can be formulated in the way outlined above. The-
marginal physical products are embedded in the technology of
producers. They are not required to be made explicit in the
construction of the theory but we may describe producers!
technology through them. Consequently they may be regarded

as a representavion of the exogenous technological elements of
the model. Thus it is legitimate to say that marginal physical
vroducts are a determinant of equilibrium factor prices. How;
ever, this cannot be repeated for marginal value products.
These are endogenous variables because their magnitudes depend
on the set of equilibriuﬁ prices. -

%  Qun rates of inferest 1/

Debreu's theory of general equiiibrium can be'explained
independently of any mention of profit rates. The theory
determines all equilibrium priceé. Coupléd with information
about initial endowments and agents' choices, all distributional
magnitudes are determined for every time period. However, just
as marginal products may be implicit in such a theory, so are
profit rates. DMarginal physical products, if they can be
defined, are embedded in the specification of technology, and
marginal value products are given by these once prices are

known. Profit rates, if they can be defined, are implicit in

a price set. Once we have an equilibrium we can calculate all
relevant equilibrium profit rates. There is no need to con-~
sider the distribution of income in such terms, but no further

theory is required in order to be able to do so.

1/ The term ‘own rate of interest' is used in this section
rather than the term 'own rate of profit' as the former is
the established terminology.
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Commodities are differentiated in two respécts: physical
specification and datve of availability. If there are T periods,
then each physically defined commodity has T prices,Aone for
eachvdaté. Assume that there is a physically svecified
commodity that has a non-zero price on all dates.

Designate this as commodity 1. It is-conventional to define
the 'own rate of interest' of commodity 1, between any two
datés f and t + & (vhere & is some integer greater thén zero but

such that t +«<T), as follous:

1 _ Pt TP e . Prs
T g, b+ = P T p - 1
’ ‘ 1,t4+x 1,t+cec

Py and Py g4 BTE the present-value prices of commodity 1 on

’ b

the dates + and ¥ +€ respectively. For example, if T = 3 and

the prices of good 1 were Pyq = 6, Dyp = 4 and Py3 = 1, then we

would have the following own rates of interest:

1 _ 6 1
r1,2 - 4 T 1= 2
1 = &6 _ 42
- r1,3__1 1 =5
1 - 4 _ 4
31‘2,3 = 3 1 =3

The superscript denotes the commodity, and the subscripts the
dates between which the rate is calculated, If there are T
periods there will be

T!
(P-2)! x 2

own rates of interest for good 1.

What does the concept of an 'own rate of interest'! mean?
The rate betueen t and t +« for commodity 1 indicates the
extra amount of that commodity which can be received by an agent
at date t +« for every unit given up in period t. Each agent

is a price-tzaker and confronts the vhole price set at the



decision date (date 1). Thus, for an agent who faced the prices
in the numerical example above, that agent could receive an
extra + of a unit of good 1 by postponing delivery of one unit
of good 1 from the present period to the next period. The agent
could receive an extra 5 units, per unit surrendered in the
first period, if delivery is deferred for two periods to date 3.
And if one unit is given up at date 2, an extra 3 units can be
received one period hence. Own rates of interest therefore
indicate the rate at which agents can lend and borrow a good
between any two dates.

Some own rates of interest can be negative. However, if
all prices are non—negati&e, then all defined interests rates
are greater than, or equal to, -1. Some, or all, interest
rates may be undefined, in the sense that they will not exist.
This will be the case in the above if Pt = 0, for division
by zero is not defined. In the rest of this section we will
assume that all prices are positive so that such interest rates
can always be computed (and will lie between =1 andes).

The-above illustrates that the own rate of interest of
. good 1 betweén any two consecutive dates need not be equal to
that between any other two consecutive dates. For them to be

equal we would require:

P1,% _ Pt _ Pt _ P11
Py, t+1 P1,t+2 Py, 4+3 Py,

In general there is no reason to éxpect an equilibrium price set
to have such a property. One can easily imagine, for example,
that taste patterns and technological change operate in such a

way as to produce changing rates.
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A set of own rates of interest can be constructed for each
physically specified commodity in just the same way as was done
for good 1 above. If there are n physical commodities and T
periods, there will be nT prices and nT!/(T - 2)! x 2 own
rates of interest. Consequently there will be a set of ‘own
AwheafArates of interesf', 'own iron rates of interest', and so
on. Furthermore, for any pair of consecuti&e periods the own
rate of interest of different physical commodities need not be
the same. For them to be the same between any two dates,

t and t + 1, we would require:

Py _ P2 Py _ _ Put
Pq,t+1 P2 t+1 - P34+ - Pn,t+1

This implies that

Pi b _ Pi t+1
Pj ¢ Py, t+1

where i and j are any two carmodities. There is no reason to
§Xpect that an equilibrium set of prices will have this property
- of constant relative prices. It is easy to imagine cases where
the exogenous elements of the model are suéh that in equilibrium
relative prices change over time.1/ -

It may seem 'peculiar! for own rates of interest on
different goods to differ between the same twé dates. How can
it be that an equilibrium is characterised by all agents maxim-

ising, yet these same agents can get different interest rates

on their loans, depending on the commodity they choose to

1/ lMany economic theorists have made this basic point. See,
for example, Kooprans (1957), pp. 113-115, Malinvand (1972),
pp. 231-2%4 and Bliss (1975), pp. 50-55.
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borrow and lend in terms of? That there really is no contra-
dictioh can be seen in two ways.

First, since the equality of own rates of interest between
the same two dates requires relative prices to be unchanged; it
is sufficient to imagine an example where in equilibrium these
‘relative prices do change. This is easy to do. Consider the
case vhere, between two dates, the only technical change occur-
ring is one that reduced all the inputs required to produce one
unit of commodity 1 by a half. It would be difficult to believe
that the time preference of consumers"tastes would be such as
' to stop the price of good 1 falling relative to at least some
others. As such the own rate of interest of good 1 would be
higher than these other goods.

Second, agents maximise in terms of pricés that they face.
Consumers choose a consumption bundle and producers an input-
output bundle. Assume that there are two goods and two periods.
Say the prices were p,, = 1,p,, = 1%,p21 =1 and p,y = +. The
own rate of interest of good 1 between the two dates would be
-4+ and the corresponding own rate of interest of good 2 would
be 1. Now assume that an agent has an initial endowment of
.good 1 in the first period and that the agent receives no
utility from good 2 in any period. Choice for the agent then
involves deciding the relative consumption levels of good 1 in
the two periods. Given any feasible level of consunmption in
period 1, cén the agent increase the consumption of good~1 in
period 2 by trading in good 2, rather than just trading in
good 1? The different rates suggest there might be. In other

words which of the following is the best strategy?
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(i) Buy good 2 in the first period, lend it at an 'oun'
rate of interest of 100 per cent, and then purchase good 1 in
period 2 with the proceeds. |

(ii) Lend good 1 until period 2, thereby receiving a
negative rate of interest equal to 33} per cent.

No matter which set of trades is adopted, the agent cannot
increase the consunmption of good 1 in period 2, per unit of
good 1 given up in period 1. In both cases, for every unit of
good 1 in period.1 used to increase consumption in the future,
the agent receives two-thirds of a unit of good 1 in period 2.
The same situation will be true for any other set of prices.
It is no advantage for any agent to trade in the commodity with
the highest (or lowest) own rate of interest. Having chosen a
commodity bundle, no matter what system of trades leads to

that bundle, its cost will always be the sare.

“~

This completes the arnalysis of the distributional
relations inherent in a Debreuvian intertémporal”equilibrium.
In the next chapter various critical arguments stemming from

‘Sraffa's 'Production of Commodities' are considered.



CHAPTER XTI

WAIRASTAN PROFIT THEORY AND THE

'PRODUCTION OF COIMMODITIES BY M:HANS OF COMMODITIES!

(i) Introduction

The practitioners of modern Walrasian theory stress the
importance of logical consistency in analysis rather than the
direct empirical applicability of the propositions derived.1/
This is partially explained by the fact that these theorists
have been concerned with analysing the conditions under which
the propositions developed by non-Walrasian economists may ve
rigorously deduced.z/ Lying behind this activity has been the
view, increasingly pervasive amongst neoclassical economists in
- the twentieth century, that Walrasian analysis can provide a
comprehensive theoretical framework for neoclassical economics
as a whole. In terms of this view the neoclassical theory of
capital productivity, the Austrian theory of capital and
Marshallian partial equilibrium theory are seen as involving
specialisations of the assumptions lying behind modern
Walrasian theory.3/ Thus, if Sraffa's analysis were to expose

a flaw in mcdern general equilibrium theory the implications for

1/ See, for example, Debreu (1959), p. X.

2/ This concern is exhibited, for example, in the quotations
from Arrow and Hahn (19715 in section (vi) of chapter XI.
See also Hahn (1973a) and (1973b).

3/ See, for example, Schumpeter (1954), Koopmans (1957),
Samuelson (1962), Arrow and Hahn (1971), Malinvaud (1972),
Arrow and Starret (1973), Burmeister (1974), Klundert and
Schaik (1974), Bliss (1975) and Dixit (1977).
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neoclassical econonics as a whole, and not just for the theory
of profit, would be immense and far more important than anything
else discussed in this thesis.

A Sraffa-based critique of Walrasian theory, and particul-
arly of VWalrasian profit theory, has been developed by a number
of theorists. This critique has three major elements. Firstly,
it ié argued that the existence of an equilibrium of demand and
supply is far more problematic than established existence proofs
indicate. Secondly, it is maintained that even when an equ14
librium of demand and supply can be shown to exist this is of
no relevance for the theory of profit. Thirdly, there is an
argument which states that the comparative static propositions
of Walrasian theory are incorrect or, at best, seriously mis-
leading. In sections (iii) to (v)-of this chapter each of
these matters is investigated. Before doing so, however, it is
informative to consider how Sraffa, and those who have built up
a critique of Valrasian theory on the basis of Sraffa's analysis,1/

understand the nature of the theory they criticise.

(ii) Walrasian Economics and Marzinalism

In the preface to the 'Production of Commodities by Means
of Commodities', Sraffa states that it is 'a peculiar feature
of the set of propositions now published that, although they do
not enter into any discussion of the marginalist theory of value
and distribution, they have nevertheless been designed to serve

2/

as a basis for a critique of that theory'.

1/ For example, Garegnani, Fasinetti, Robinson, Harcourt,
Roncaglia and Eatwell.
2/ Sraffa (1960), p. vi.

.
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A notable feature of this quotation is that the phrase
'the marginalist theory of value and distribution' is
exceedingly vague. However, if we take its terms seriously,
there is no way in which modern Walrasian analysis would form
part of the theory Sraffa aimed to attack. Modern Walrasian
theory is not marginalist. As has been pointed out above,1/
no marginal concept is required in its construction and although
the relationships holding in a Debreuvian equilibrium can often be
expressed in marginalist terms there is no need to do so.2/

T/ pp. 227-228.

2/ It is also important to note that the analysis of chapter VIII,
which undermines the marginal productivity relationships pro-
posed by neoclassical productivity theorists, has no implica-
tions for the marginal productivity results discussed in
section (vii) of chapter XI. This is because of a differencein
definition. In chapter VIII the marginal product of capital
was defined as the (limiting) ratio of the increment of output
to the increment of capital, when we compare two systems of
production that are operated at different rates of profit.
These different rates of profit give rise to different wage
rates and equilibrium prices. In other words, the marginal
product of capital was defined as lim &g with r and w allowed

Ak >0Ak

to vary. Consequently 'capital' has two dimensions, prices
and quantities, and a 'change' in capital will, in general,
involve a change in both. This the marginal product of cap-
ital is not defined by the partial derivative ©q/ 9k, where
r and-w are held constant, which in turn means that prices are
held constant. However, this partial derivative formulation
ig the 'appropriate! definition of the marginal product of
capital in a Walrasian analysis, for it follows the definition

- of other marginal products. Furthermore, if we calculate its

value by differentiating q = rk + w as above (p.152) we find
that 99/ @ k = r because the differentials dr and dw are equal
to zero, given the assumed constancy of w and r. It should
also be noted thut this concept of a marginal product of cap-
ital is 'sensible!. Assuming differentiability, it is under-
standable why it would be equal to r in equilibrium for it

is an implication of profit maximisation. This cannot be
said for the marginal product of capital concept of the
productivity theorists. This concept cannot be related to
the maximising behaviour of individual agents.
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There is, however, considerable evidence to suggest that those
theorists who have sought to undermine all forms of neo-
classical economics on the basis of Sraffa's work have not
realised this. For example, Garegnani defines 'modern value
and distribution theory' as ' ... theory based on the marginal
method that has held almost undisputed sway over economic thought
since the last quarter of the.niﬁeteenth century. At its heart
lie the twin concepts of 'mérginal utility' (i.e. the increment
of satisfaction derived from a unit-increment of consumption

of a particular good) and 'marginal product' (i.e. the increase
in output associated with a unit—-increment of the 'factor of
production' applied). By correlating a decrease in utility and
marginal product with an increase in the good and the factor of'
- production respectively, this theéry has sought a ratioral
foundation able to sustéin the notion of 'demand' for 'factors
of production' (traditionally, labour, capital and land) -
demand which is supposed to determine, by coming togethér with
the corresponding 'supply', the return on the various factors
Qf prdduction. This coming together‘or 'equilibrium' of the
demand and supn»ly of factors of production involves, in turn,
similar equilibria’ on the output markets, thereby determining
the price of wvarious products.'1/

This view is by no means exceptional.z/ It follows that
the Sraffa-based critics o? Walrasian theory have a fundamental
misconception as to the nature of the theory théy seek to
undermine. I% should,‘therefore, come as no surprise that their

critique is lacking in substance.

1/ Gareghani (1978c), p. T1.

2/ For example, see Ronca lia (1977), (1978), Harcourt (1972)
and Pasinetti (1969), %1973) and (1977a).
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(iii) The Existence of an Equilibrium of Demand and Supply

Garegnani has argﬁed that the existence of an equilibrium
of demand and supply depends critically upon assuming the
absence of capital reversal.1/ He argues as follows. The ‘'core!
of traditional theory in all its versions is 'the idea that in
‘a competitive economy, wages and interest are governed by the
demznd and supply for "capital" and labour'.z/ This theory
'rests in fact on a single premise. This premise is that any
change of system brought about by a fall of r must increase the
ratio of "capital" to labour ... "capital" being the value of
physical capital in terms of some unit of consumption goods, a
value which is thought to measure the consumption given up or
postponed in order to bring the physical capital into existence'.B/
Consequently, with the recognition of cépital reversal as a
definite possibility we 'undermine the ground on which rests
the explanation of distribution in terms of demand and supply
for capital and labOur‘.4/

) Garegnani provides an argument, based upon the example
presented in section (iii) of chapter VIII, which seeks to
substantiate theselpoints. '"The relation between r and K -

the traditional 'demand function' for capital (saving) - was
based on two assumptions: (a) that in the situation defined by
each level of r, the labour émployed is equal to the supply of
it at the cofresponding level of w; (b) that the composition of

consumption output is that dictated by consumer demand at the

1/ Garegnani (1970a). See also Garegnani (1966) and
Harcourt (1971), (1972) and (1977a).

2/ Garegnani (1970a), p. 247.
3/ Garegnani (19702), p. 271.
4/ Garegnani (1970a), p. 274.
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prices and incomes defined by the level of r. We shall now
grant‘these assumptions, but we shall restrict the choice of
the consumers by supposing at first, zero net savings (i.e. in
each situation, the capital goods are consumed and reproduced
in unchanging quantities year by-year). From these assumptions,
and from what we saw about changes in the systems of’production
ee. it follows that X may fall or rise, as r falls.

To clear the ground, we must now grant traditional theory
two further assumptions in addition to (2) and (b): namely
that (c) a tendency to net saving (i.e. a fall in consumption)
appearing in the situation defined by a given level of r, brings
about a fall of r; (d) as r and w change, with systems of pro-
duction and relative outputs changing accqrdingly,:net savings
realized in the economy can still be meaningfully defined, and
can be measured - however broadly - by the difference between
the X of the final and that of the initial situz=tion.

Let us now imagine that the economy is initially in fhe
situation defined by the level r* of the rate of interest, with
K* ag the amount of capital. Then a tendency to positive net
éavings appears (i.e. consumption is reduced). Ve assume that,
after a time, the tendency to net saving disappears so that,
if a new equilibrium is ever reached,'the level of consumption
will become that of the situation which corresponds to the new
lower equilibrium value of r. _

We must now ask whether - as r falls from r* to some
level T because of the initial tendency to net saving - a new
situation can always be found with an additional quantity of
capital AKX representing the net savings which the community

intended to make during the period. The forn of the relation
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between r and K implies that such a new situation cannot always
be found: however high r¥ is, ard however smaille, there may
well not exist any lower rate of interest r at which

K = K*¥ +AX ... (see figure 1 below).1/ ee. T may fall to
zero or rise to its maximum ..._without bringing to equality
thevquantities suprlied and dermanded of the two factors. ...
The natural conclusion is that, in order to explain distribution,
we nust rely on forces other then 'supply' and ‘'demand'. The
traditional theory of distribution was built, and accepted, in
the belief that a fall of r - and increase in w - would aiways
raise the proportion of 'éapital' to labour in the economy:

the theory becomes implausible once it is admitted that this

principle is not always valid'.2/ 3

I e B

r

L— ~ Value of capital per worker

]
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1/ The model underlying figure 1 was outlined in section (iii)
of chapter VIII. The relation between X and k is a linear
one given the assumption that the labour force in each
system is constant. Therefore, a demand for an amount of -
K can be easily reinterpreted as a demand for k.

2/ Garegnani (1970a), vp. 275-278.




It is true, of course, that an equilibrium of demand and
supply may not exist. What is notable about Garegnani's
argument, however, is that it does not relate to those matters
which modern Walrasians, like Debreu, take as critical to
ensuring existence. It was pointed out above1/ that, if
choices are determinate, if these choices vary continuously
with prices and if there can never be a non-zero value of
excess demands in aggregate,z/ then the existence of an equi-
librium is unproblematic. Garegnani's argument makes no
reference to these three matters and thereby implies that the
established existence proofs are defective. ‘There are, however,
three serious flaws in Garegnani's argument.

Firstly, capital reversal is irrelevant to the point
Garegnani seeks . to prove. Accepting, for the moment, the
concepts in terms of which he argues, what is important is
whether or not the 'demand curve of capital' is continuous and
whether or not it intersects the horizontal axis. If there is
é 'hole' in the demand curve or if there is a maximum ‘'demand
for capital' at an r=o0, then there will not be an r which will
equate the 'demand"for capital with every 'supply'. Whether
or not the 'demand curve for capital' has a positive slope over

some range, however, is irrelevant to that question.B/

1/ Chapter XI, section (v).
2/ i.e. Walras' Law holds.

3/ Accepting the corcepts of Garegnani's argument, capital
reversal is only relevant to questions of the uniqueness and
the stability of equilibrium. In the 'one-commodity model!
of chapter VII, section (iv), the Inada conditions ensured
that equilibrium exists, is unique and stable.
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Secondly, and more importantly, the argument has no
force at all in relation to modern VWalrasian theory because
all commodities are entities defined independently of prices
and médsured in physical units. Consequently 'value capital'
could not be considered a commodity in modern Walrasian theory
énd there is no‘demand or Supply of vélue éapitai to congider
in determnining fhe conditions which ensure the existence of
equilibrium. Nor does this imply that Debreuvian theory
implicitly assumes a non-capitalistic economy. Produced means
of production can exist and in every time period rates of
return will be equalised.1/ The assumptions which are made by
Debreu define choices adequately from a logical point of view
and all endogenous variables are determined.z/
o The same defence against Géreghaﬁiis érgumént één also be
made for Walras' own theory of capital and profit; It is true
that Walras does explicitly conceptualise equilibrium in terms‘
of an equality of value capital magnitudes which are based
;pon agents' choices for perpetual net income.3/ But this
formulation is not essential to the substance of Walras!
4ana1ysis. Instead, it can be taken to represent an énalytical

shortcut. The concept of 'perpetual net income' can be regarded

as a device whose sole purpose is to simplify analysis. Its

1/ See section (iv) below.

2/ Also, since 'value capital' is not a commodity in modern
Walrasian theory, capital reversal cannot bear upon the
questions of uniqueness and stability of equilibria in
this theory.

3/ It is, however, important to note that Walras' equality bet-
ween the demand and supply for value cavrital relates to an
investment and saving equality. More importantly, Walras'
demand function for perpetual net income is directly derived
from agents' choices. Garegnani's demand function, on the
other hand, is not. It is the 1locus of points showing the
changing value of capital in various stationary eguilibria.
Consequently, Walras' concepts are by no means the same as
those involved in Garegnani's argument.
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function is twofold. It dispenses with the need to analyse

consumer choices over physically specified commodities which

are not currently available; and it dbviates the need to

analysé a consumer's selection of a portfolio of physical

capital goods in the current period, which is one means by

which future choices are implemented. This complex of decisions

is collapsed into a single decision, involving the demand for

perpetual net income. The use of this device provides

sufficient equations to determine the unknownsbut there need

be no implication that agents' choices are actually made in

terms of wvalue capita1.1/ Walras' formulation of general equi-

librium can certainly be criticised. But the important

criticisms are thdse that have already been discussed.z/and

are independent of the points raised by Garegnani.

3/

Thirdly, to seek a determination of the rate of profit in

terms of the demand and supply of value capital, as Garegnani

conceives these concepts, is to commit a serious methodological

error. Quite independently of capital reversal, of whether the

1/

2/
3/

This interpretation of Walras' model is suggested by
Schumpeter (1954), pp. 1017-1018. DMorishima also notes that
while in modern theory 'a market is assumed to lie behind each
equation ... there is no specific market behind the Walrasian
equation between aggregate savings and aggregate investment.
It is a macroeconomic equilibrium condition which reflects
equilibrium in many merkets.' IMorishima (1977), p. 6.

See chapter XI, sections (iv) and (v).

However, Walras did formulate propositions, similar to those
of neoclassical productivity theorists, concerning the

relation between aggregate value capital and the rate of pofit.
See Walras (1874), Lesson 36, and Collard (1973).
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'demand‘curve; is'contiﬂuous and‘Bf whether this curve inter-
sects the horizontal axis, such a theory is flawed. This is
because the demand and supply for value capital are not capable
of being derived solely from the exogenous components'of the
theory. Consequently, the demand and_supply for value capital
cannot meet the requirement of being determinants of any -
endpgenous variables. In short, the problem is not, as
‘Garegnani implies, to do with the position and shape of the
demand curve for value capital. The real problem is to do with

the very concept itself.1/

(iv) Profits and Equilibrium

A second Sraffa-based criticism of Walrasian theory is
cohcerned with the concept of equilibrium employed in this
framework. It is argued that the 'market clearing' conception
of equilibrium inherent in neoclassical general equilibrium
?heory is not relevant to the study of profit in a capitalist
economy. Instead, it is maintained that, insofar as a concept
of equilibrium is useful, it is that of a ‘'long-period' equi-
librium involving uniform prices, a uniform wage'ahd a gniform
rate of profit, and this latter notion is not the same concept
as a market clearing equilibrium.

This criticism has been stated in various forms. The
strongest claim is made in the writings of Robinson. She has
repeatedly maintained that neoclassical theory has never

'succeeded - in getting out a theory of profits'.z/

1/ See chapter VIII, section (viii).

2/ See, for example, Robinson (1973), p. 61. See also;
Medio (1977), pp. 385 and 396.
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A weaker, but nevertheless severe criticism of Walrasian
theory is proposed by Eatwell, who asserts that Walrasian '
theory is consistent with unequal profit rates in different
activities. The notion of equilibrium employéd 'is essentially
a.notion of market clearing prices, defined by an instantaneous
intertemporal equilibrium; consumption and production sets
being constrainéd by an arbitrary initial endowment. As a
result, whilst the price paid for any commodity is the same
whatever may be its use (2 long-run concept), the rate of return
on produced means of production is not equalised (a short-run
phenomenon) . But this implies an extraordinary hxbrid notion
of equilibrium, for, typically the extent of the organisation
of production required to equalise the price of non-produced
inputs is the same as that requireé to equalise the réte of
profit earned on produced inputs..... The prices defining such
an equilibrium are not equivalent, in anyway, to long-run
prices ... And the strength of the concept of long-run
équilibrium derives from the belief that, even though the
future is uncertain, the present diéturbed by random events,
and the forces of competition distorted by institutional,
monopolistic and social factors, there is, in a rough and ready
sense, a tendency for capitalistic competition to equalise the
rate of profit'in all sectbrs'of the-economy (and with it the
prices paid for non-produced means of production). A long-run
equilibrium, so defined, may thus serve as a guide to some of
the fundamental distributional characteristics of the system....
The characteristics of the long-run equilibrium thus reflect
fundamental characteristics of capitalism, in particular the
tendency toward equalisation of the general rate of profit as

capitalists attempt to maximise the return on their financial
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wealth'. 1/

Géregnani states that such a 'long-period equilibrium' is
essentially the concept with which classical economists worked
but that it was jettisoned by Walrasian theorists because of
the difficulties which supply and demand theory meets in
generating a uniform rate of profit. More specifically, he
states that the notion 6f long-period equilibrium is incompatible
with '"treating each kind of "capital good proper" as'a separate
factdr in given supply. With a capital endowment conceived in
these terms, the forces of demand and supply can only reach a
short period equilibrium, i.e. an equilibrium where the price
of services or capital goods will not generally be compatible
with a uniform rate of profit on the (actual or potential) supply
price of the respective cavital goods'.2/3/ The 'capital endow-
ment of the economy can be a datum compatible with long-period
equilibrium only if it is expressed as a value magnitud€.4/

N Harcourt puts the same point figuratively when he writes
that Walrasian economists 'forget' that what they call a rate
of profit 'is a completely different animel' from the
classical rate of profit.5/ Harcourt also claims that the uni-
form prices of a 1ong§period equilibrium are more 'fundamental!

than market clearing prices.6/

1/ Batwell (1976), pp. 95-96.

2/ Garegnani (1976), p. 34. Wicksell (1901), p. 149 makes a
similar point.

3/ Garegnani's use of the term 'short-period' is unfortunate.
While Wealras' concept of equilibrium can be regarded as such,
the time scale of a Debreuvian equilibrium is unconstrained
apart from the requirement that it be finite. Elsevhere,
Garegnani explicitly calls Debreu's theory a 'short-period!
theory. See Garegnani (1970b). This terminology is also used
by Roncaglia (1978) and, as can be seen, appears in the
quotation from Eatwell (1976) given above.

4/ Garegnani (1976), p. 35.
5/ Harcourt (1977a), p. 38.

6/ Harcourt (1972), p. 195. See also Harcourt (1977b), Clifton
(1977), Nelland ILaibman (1977), Roncaglia (1978) and
Bharadwaj (1978).
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In evaluating these claims, let us first consider the
allegation that Walrasian analysis has no theory of profits.
So far as Debreu's work is concerned, this éharge is quite
obviously nonsense. Debreu's existence proof1/ shows that an |
equilibrium exists on specified assumptions. Consequently,
the exogenous components 'determine' the endogenous variables
which include prices and quantities traded. These specify the
profits and rates of profit resulting in each line of activity.
Consequently, there isla.theofy of profit.

Now_coﬁsider Eatwell's statement that in a Walrasian
equilibrium ;the rate of return on produced means of productibn
is not equalised'. If this means that the rates of return to

scarce capital assets, calculated on the equilibrium vnrices of

those assets, are not equal, over the same time period, then

it is incorrect. Asgsuming that all commodities are scarce and
thus have positive prices, in an equilibrium all rates of
return will be equal to the own rate of interest of the numer-
aire. This is true irrespective of what numeraireAis chosen
and irrespective of how relative prices change between periods.
in other words, rates.of return on different assets must be
equal in equilibrium when the& are expressed in terms of the
same commodity. This follows simply from the assumptions of
maximisation behaviour on the part of economic agents.

As we have seen, Garegnani makes a related point. He
notes that in an intertemporal equilibrium, with a given‘
initial endowment, 'the price of the services of the capital
goods will not generéiiy'be conmpatible with a uniform rate of
profit on the (actual or potential) supply price of the res-
pective capital goods'. This is correct but irrelevant as a

criticism of modern Walrasian theory. As an extreme example

consider the following case. There is a physical capital

1/ Debreu (1959), chapter 5.
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good x, and the economy is initially endowed with a number of
these goods. They can also be produced with other inputs.

X can only be used together with other inputs to produce
another good y. An equilibrium exists involving a positive

own rate of interest of the numefaire for all periods, a
positive vrice for all other inputs but zero price for y in

all periods.1/ Will the rate of return or profit calculated

on the actual or potential supply price of good x be equal

to this rate of interest? Obviously not. It will instead
equal zero. It is, therefore, quite clear that given an initial
endovwment of certain reproducible assets there is novneed for
vthqse assets to earn a uniform rate of return or profit on their

'supply' prices. In other words there is no reason why the

ratios of net rentals of different capital goods should equal

the ratio of their 'supply' oprices. Capitalist competition and

profit maximisation is a force ensuring this. Competitive
profit maximisation implies that any scarce asset earns a rate
of return equal to the own rate of interest of the numeraire,

but precisely because of this the eqﬁilibrium price of the

asset may be below its reproduction cost. 2/3/

1/For example, this could be the case because y is an output
of certain production processes, where it is produced jointly
with other commodities on a scale such that supply exceeds
the demand at any positive price, in all time periods.

2/ On this point Sraffa does not disagree. See Sraffa (1960),
p. 78.

3/ Garegnani's argument, however, does highlight a limitation
of Walras' own theory of profit. Walras requires, as part
of his specification of equilibrium, that the price of each
capital good equals its cost of production. See chapter
XI, section (iii).
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However, it is incorrect to state that 'the capital endow-
ment of the economy can be a datum compatible with long period
equilibrium only if it is eipressed as a value magnitude.' If
Walrasian theory takes the special case of an economy with
constant returns to scale in all activities, and in which intef—
temporal consuﬁpfion vecforé chosen by consumers can be represeht—
ed by linear Ehgel curves, then there will be a special set of
initial endowments, which will allow the intertemporal equilib-
rium to be a 'long-period’ equilibrium.1/ In this case the
vector of spot prices can be the same in each period, the price
of~eaéh reproducible éommodity is.equal to its cost of production,
the réte of profit in each perioa is the same and the magnitude
of thls rate of proflt is 1ndependent of the chosen numeraire.

| These p01nts can be reafflrmed b& ;OHDJderlng the price
vector of a Debreuvian intertemporal equilibrium. It was pointed
out in chapter %12/ that such a price vector defines a multi-
plicity of rates of profit. ZEven between the same two dates,
own rates of interest of different commodities need not be equal
and the own rates of interest of the numeraire, for different
pairs of consecutive dates, can be different. It is, however,
possible for the own rates of interest of all goods to be equal
between any two dates and for them to be the same for all pairs
of consecutive dates. This ﬁould be so if the spot price of
each commodity was the same at each date. In this case, the
Debreuvian intertemporazl equilibrium would be a 'long-period
equilibrium'. Therefore, the concept of a 'long period equilib-
rium! can be regarded as a special case of Debreu's concept of

intertemporal equilibrium. If follows that the rate of profit

1/ Hahn (1975), p. 360.
2/ Section (vii).
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associated with a 'long-period equilibrium' is not a 'completely
different animal' from an 'own rate of interest' and that.long-
veriod prices cannot be regarded as more 'fundamental' than
market clearing prices as Harcourt maintains. Furthermore; it
is not clear how Eatwell could believe that a 'long-period
equilibrium® can 'serve as a‘guide to some of the fundamental
distributional characteristics' of a capitalist system, any
better than Debreu's concept of intertemporal equilibrium from

which it may be derived as a special case.

(v) Prices as 'Indexes of Scarcity'.

According to Pasinetti one fessential analytical!' element
of neoclegsical economics analysis is 'an explanation of prices
as "scarcity indexes" and hence as "optimal allocators" of
existing resources'.1/ However, Sraffa's analysis has revealed
that this is 'devoid of any foundation'.z/ Capital reversal
indicates that the rate of profit is not an 'index of scarcity'.B/
Moreover, this is not exceptional. It also applies to the
.prices éf inputs wheh.these inputs aré measured in physical
ﬁnits. The 'theoretical world of production of commodities by
means of commodities is different from the traditiohal world of
given scarce resources'.4/ In the former 'world' 'the direction
of change of input pr0portiohs is something that cannot be
related unambiguously to the change of ... prices. This is a

crucial point. The whole traditional theory had maintained

precisely the confrary. We had been accustomed to think of

1/ Pasinetti (1977a2), p. 25.
2/ Pasinetti (1977a), p. 167.
3/ Pasinetti (1970), p. 429.
4/ Pasinetti (1977a), p. 168.
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changes of technique and changes éf input proportions as if
they were the same thing. For we had been accustomed to expect
that a change in a specific direction of the input proportions
is always and necessarily associated with a change in the
opposite direction of the corresponding relative prices. This
traditional belief is false'.'/ |

This is an important argument. It is undoubtedly a wide-
spread presumption among neoclassical economists that equilibrium
prices do reflect relative scarcities and that the direction of
substitution, in both consumption and production, is opposite
to thét of changes in corresponding relative-prices.z/ It is
also true that, in the context of Sraffa's analysis the occur-
rence of such substitution patterns cannof be predicted.B/ The
impliéation of Pasinetti's argument is,'therefofe, clear. Either
the comparative static propositions of neoclassical economics
contain logical errors or they relate only to special cases
and do not have the general validity they are believed to have.
) However, these points are totally without force when
ievel]ed.against modern Walrasian theory. The cdﬁparative static
theorens derived from this theory do not imply that, in general,
prices will reflect relative scarcities and that the direction
of substitution is opposite to that of éfchange ih relative
prices. Furthermore, modern Walrasian theory has proved that
the efficiency of a competitive equilibrium depends on the

absence of externalities and public goods and not on prices

1/ Pasinetti (1977a), pp. 168-169. See also Pasinetti (1977a),
pp. 172-173, 177, 184-189, Pasinetti (1977b), Garegnani (1966),
Roncaglia (1978), Bharadwaj (1978) and Garegnani (1978c).

2/ Of course, Giffen goods are known to prove an exception to
this. However, this case has never been considered to be
important, theoretically or empirically.

3/ See, in particular, Pasinetti (1977Db).
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being indexes of relative scarcities or the direction of
substitution.

Modern Vialrasian economists have proved the following
comparatiﬁe static proposition. If all commodities are gross
substitutes1/ and there is a parameter change in an equilibrium
which is binary,z/ so that the excess demand for commodity 1
becomes greater than zero and the excess demand for commodity 2
becomes less than zero, then in the new equilibrium the relative
price of the first good will rise and that of the second
will ra11.%/

This'theorem appears to be unexceptionable. However, not
only may the‘theorem not hold if the assumption of gross sub-
stitutes is relaxed, but it does not imply that equilibrium
prices reflect relative scarcities. Notiée that the theorem
does not state what parameter shifts are éssumed to occur. It
states only that, if such shifts increase one excess demand and
reduce another, then the former's eguilibrium price rises and
fhatxdf the seéond falls. This leaves open the question of whether
or not an increase in supply of one commodity will increase the
éxcess demand for itself or for another comrodity. But if the
increase in supply of a commodity does lead to an increase in
the excess demand for itself we know from this theorem that its
price will rise relative to the others. We can illustrate this

in the simplest of all general equilibrium models: namely a

1/ Comnodities are defired to be gross substitutes, if when the
relative price of any one good is increased, the excess demand,
at the new set of prices, for all other goods increases. If
all goods are gross substitutes, at all gsets of prices, then
the equilibrium price vector will be strictly positive.

2/ A shift in the parameters of an economy is called a 'binary!
change if the result is that the excess demand functions of
only two commodities change. Ve cannot get a simpler case
than this because of VWalras' ILaw.

3/ Arrow and Fahn (1971), pp. 246-248.
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pure exchange economy composed of two commodities and two
agents.1/

In Figure 2 we have an Edgeworth box. Assume the iﬁitial'
endovments are initially given by point S and that the equili-
. brium is at E1. Now let there be an increase in the supply of
Xy byAx1. TheAbox therlefore becomes largér. Tﬁe indifference
curves of consumer B remain in the same position. A's indiffer- .
ence map is shifted down by the distance of the increase. In
other words the origin of A's map is now A'. Assume that all
the new goods go to B 50 that the new initial endowment position
becomes § +AS.

What will happen to the relative price ﬁf x1? In general
we cannot say. As it is shown in .the diagram the relative price
of Xy rises. This is quite possible. If consumer B receives
all ofl&x1 and X, is an inferior good in B's preferences, then

at the prices prevailing in E, consumer B's excess demand for

1
X4 increases and his excess demand for X, decreases. Consumer
A's excess demands are unaffected by B's increase in endowments.
Consequently there is an increase in the aggregate excess demand
for X, and a decrease in that of Xye By the comparative-static
proposition just outlined the price of X, relative to that of
X, nust be higher in thg'new equilibrium E2.

To economists trained in partial—equilibrium theory, this
result probably seems peculiar because an increase in the supply

of a commodity with a 'normal' demand curve will reduce its

equilibrium price. Gross substitutability ensures that demand

1/ A more general example is impliecit in Malinvand (1972),
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curves are 'normal' in this example.” What then accounts for

the ciifference in result? The answer is rather simple. In the
partial-equilibrium setting an increase in supply is not assumed
"to affect the incomes of consmners‘. In the general-equilibrium

setting an increase in supply is an increase in endowments, and

1/ Buler's theorem on homogeneous functions states that if the
function f; (p,I y e s pn) is homogeneous of the mth degree

~ +then it has the property

of. of .
D, ( 1/ap1> +..+0D, ( :L/apn) = nf,

Excess demand functions are homogeneous of degree zero in
prices. Therefore, if f. is such a functlon, mj’.‘l = O.

By the definition of gross substltutes /ap > o, for i # j.
The assumption that commodities are gross substltutes ensures

that all equilibrium orlces are positive (see footnote above
on p.255). Therefore, d / < o
p .

In an exchange economy supplles are fixed so that demand
curve s are 'normal’',
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therefore represents an increase in income. It is precisely
because the generél—equilibrium analysisallous for this effect
that the result can differ from that of partial-equilibrium
analysis. In doing so the example highlights the possible
dangers inherent in the partial framework.1/

A parallel example can be given for an economy involving
production. Assume that there is an increase in the availability
of some factor of production. If owners of this resource in-
crease their demand for a consumption commodity which utilises
this resource sufficiently intensively in its production, either
directly or indirectly, then at the initial equilibrium price
vector the excess demand for that resource can increase, while
the excess demand of some other gaod is reduced. As a consequ-
ence, the relative price of the resource rises in the new
equilibriunm. Again it may be said that prices do not reflect
scarcities and the direction of substitution is not opposite to
the movement of relative prices.2/

It can be seen from figure 2 that both competitive equi-
librium, E1 and E2, are efficient because, in both csses, the
marginal rates of substitution are equal. DMore generally, it
is true fhat the proofs of the efficiency of competitive equi-
libria do not require aséumptions which imply particular
comparative static results. Thus the quéstion of whether prices
are ‘optimal allocators' of resources is quite independent of

whether these prices reflect relative scarcities.

1/ See chapter XI, section (vi). ,

2/ See Malinvaud (1972), pp. 125-130, Bliss (1975),
chapter 4 and Arrow and Hahn (1971), pp. 252-254.
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(vi) The Assumptions of Sraffa's Analysis and those of

Modern Walrasian Theory.

The Sraffa-based critique of Walrasian theory which has
been discussed in the previous three sections can be seen
conclusively to fail. The question now arises, therefore,
whether it is possible to use Sraffa's analysis in other ways
to expose genuine flaws in Walrésian theory. The answer would
appear to be negative. This is so for two reasons.

Firstly, there is no analysis presented by Sraffa which
explicitly shows the established existence proofs and compafa—
tive static propositions of modern Walrasian theory to be
defective. Indeed, Sraffa does not even explicitly analyse those
conditions under which economically meaningful solutions exist
for the economic systems and the values of the exogenous varia-
bles with which he works. Instead his analysis is carried out

on the assumption that such solutions do exist.1/

- Secondly, none of the relationships between economic
variables which Sraffa presents could contradict the propositions
of modern Valrasian theory. This is because the assumptions on
.which Sraffa's analysis is built are compatible withrthose under-
lying modern Walrasian theory. Indeed, it can be shown that

in general Sraffa's assuﬁptions are but specialisatiorns of
assumptions commonly employed in modern Walrasian theory. Ve

can show this by considering each of the nine assumptions

dealt with in section (iii) of chapter II.

Sraffa conceives of an economic system as a set of pro-

duction processes. The economic systems analysed in lalrasian

1/ See chapter II, section (iii) and below, Pp. 265-266.
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theory, on the other hand, are typically more comprehensively
specified so as to include consumption activities, maximising
economic agents and historically given initial endowments.

The assumptions concerning these other matters are often
restrictive. However, the condifions which are essential to
ensuring the existence of an equilibrium of demand and supply
do not require specific assumptions to be made regarding these
matters. As we have already seen,1/ all thaet is reaily required
is that choices exist, vary continuously with prices and have
an aggregate value which is zero. These properties may be
assured with various assumptions. Furthermore, modern Valras-
ian theorists have undertaken the analysis of production equi-
libria in isolation from any specific assumptions about other
elements in economic systems. This procedure is particularly
pronounced in the work of Koopmans.z/

Sraffa's assumption that there is a common period of
production can be easily incorporated into Walrasian models.
Indeed, this assumption fits into the theory of dated commo-
dities very naturally. However, the assumption that econonic
systems can be brought into a state of self revlacement is not
.required. A Debreuvian competitive equilibrium can, but need
not be, 'viable' in this sense precisely because commodities
which are available at different dates can be conceived of as
different commodities, even when they have the same physical
characteristics. Since in a Debreuvian equilibrium there is no

requirement that prices have to be uniform, positive prices,

1/ above, pp. 224-225,

2/ See, for example, Koopmzns (1957), Koopmans (1970), Dorfman,
Samuelson and Solow (1958) and below pp. 265-266.
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wages and rates of profit in all periods can exist even if the
system is 'unproductive'.1/

Modern Walrasian theory eschews any assumption that wages
and rates of profit are uniform. Instead these characteristics
are deduced. "If economic agents are optimising choice-makers,
if there is competition and if there are no externalities,‘then,
in equilibrium, homogeneous units of labour receive the same
wage, and rates of return in production activities must all
be equal.z/

The significance of these last two points is worth stress-
ing. In a Debreuvian equilibrium there would be a uniform wage
paid to each type of labour in each period although wages might
change between periods. Similarly, each production activity
'would earnAfhe same rafe of profit ovér the same time period
although over different periods of common length the rate of
profit might not be the same. However, although prices may be
uniform, there is no requirement that they have to be and
indeed if there is any presumption to be made it is that they
will not be.3/ A price structure embodying the uniformity
principle, which is the only type dealt with by Sraffa, is,

therefore, a very special case.

1/ Pasinetti's statement on this point is, therefore, seriously
misleading. He writes that if the economy were 'unproduct-
ive' 'we should be dealing with an economic system so technic-
ally backward that it could not generate a profit even with
a zero wage rate. Such an economic system could clearly not
survive; it would not be viable'. Pasinetti (1977a), v. 78.
This statement is not incorrect because it implicitly assumes
that economic systems are constrained to have a uniform price
structure. However, no reason is given as to why this should
be so. See section (iv) above and below, pp. 262-265.

2/ See section (iv) above.
3/ See chapter XI, section (vii).
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Furthermore, the quantities traded in a particular
Debreuvian equilibrium may be capable of being sustained by a
number of.price vectors. In other words, the prices associated
with a set of equilibrium econonic activities may not‘be
unique. Nor may all the price vectors be of the.same type. A
set of economic activities may be sustained as a competitive
equilibrium by a price system incorporating the uniformity
principle and by a price system that does not involve uniform
prices.1/ This point also applies to a Sraffa system.z/ This
particularly highlights the problem of justifying the assumption
that equilibrium prices are uniform. Sraffa. can in fact easily
do so because his stated purpose is purely critical. However,
those who seek the foundation for a 'new economics' in Sraffa's

workB/have never provided a rationale as to why prices should

1/ See Dixit (1977), pp. 8 and 15-16.
2/ Take, for example, the system:
1, + kyp, (L+1r) = P,
~ 1, + k,p, (L +1r) =1
where 1,, 1,, k, are all equal to 1 and k, = /5.
Foranr =1, w = 3/13 and p, = 5/13. But if prices are
unconstrained to be uniform then an r = 1 can be associated
with a w = 5/13, a price of commodity 1, used as input, of
4/13, and a price of commodity 1, as an output, of 33/65.

3/ For example, Garegnani (1970), (1976), Eatwell 61977)
Roncaglia (1977), (1978) and Pasinetti (1973), 197735-



always be assumed to be uniform.

| Sraffa's implicit assumption requiring that labour be used
in all production processes, or, at least, in the production
process of a basic commodity, is not required by modern Walras-
ian theory. The latter theory has no difficulty in incorporating
such an assumptibn'but it is formally'unnecessary for results
or existence. There is, however, a difference between.Sraffa's
analysis regarding the payment of wages and the assumptions
common to neoclassical general equilibrium theory. In Debreu's
analysis of intertemporal equilibrium, for example, there is
one decision date and, therefore, one transaction date: namely
the 'present'. Thus, wages are not assumed to be paid ex-post.
However, there are no difficulties involved in reformulating
the present value price system of a Debreﬁvian equilibrium into
a set of spot prices, assuming that wages are paid at the end
of a period for work done in that period. Nothing fundamental
is changed in doing so.
> The existence of basic commodities is perfectiy compatible
with the assumptions made by Walrasians about technology. The
essential technical requirement to ensure the existence of an
‘equilibrium of demand and supply is the absence of increasing
returns to scéle. The form which technological interdependen-
cies have is irrelevant.1/ This also means that fixed capital

and joint production do not have to be assumed absent.

1/ Nell appears to deny this, See Nell (1967), pp. 198, 200
and 208. However, he gives no analytic reasons as to why
technical interdependencies have to be excluded from any
Walrasian theory, including that of Walras, and his under-
standing of modern Walrasian theory is generally decifient.
See pp. 198-200.
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However, the form which technical interdependencies

take does have some bearing on the type of prices which may be
associated with a competitive equilibrium. Take, for example,
the following production processes,

l1 + k1 > cy

L+ k >, |
where 11 is the labour required to produce ¢ units of commodity 1,
l2 is the labour required to produce ¢ units of commodity 2,
k1 is the quantity of commodity 1 used as input into itself and
k2 is the gquantity of commodity 2 used as an input into itself.
Both commodities are4hon;basics. If fhe wage is paid in
commodity 2 and uniform prices are assumed the rate of profit
is determined by the prqduction process of commodity 2 as
Eg—i¥ﬁig - 1. But the ﬁfbduotidn‘érocess of commodity 1 will
not %ilcapable of realising this rate of profit if c1/kl<
2 ~ "

- Thus, if commodity 1 is to be produced in such
2

circumstances the assumption of uniform non-negative prices

éust go.1/ _
The. same point can be made for a technology involving basic

commodities. Assuﬁing that prices are uniform, the production

conditions of the basics and the wage will determine the rate

of profit. However, if & non-basic requires itself as an input

such that its output - oun ihput ratio, or self-reproduction

ratio, is less than 1 + r, then it will be impossible for all

prices to be non-negative. Consequently, if all commodities

1/ Pasinetti (1977a) would say that these two production
processes do not constitute an 'economic system'. However,
to say this is to say nothing substantive, and is in fact a
peculiar use of the term 'economic system'. After all,
nothing precludes the two cormodities from being perfect
complements in consumption.
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are to be produced, prices must cease to be uniform.1/

The ma jor differences between Sraffa's assumptions and
those commonly employed in modern Walrasian_theory appear to
lie in the treatment of determination and returns to scale.
However, there really are no problems of comparability in
these two areas. ‘

As has been noted above,? Sraffa assumes that all the
systems he analyses are determinate whereas Walrasian theory has
been concerned to deduce those conditions which will ensure
existence and thereby determine all unknowns. DMoreover, in
carrying out this work Walrasian theorists have examined those
conditions which are sufficient to ensure that a competitive

equilibrium will have uniform wages, rates of profit and prices

1/ Sraffa, in fact, deals with this second phenomenon under the
title of 'self-reproducing non-basics' and he notes its
implications. 'It is perhaps as well be be reminded here
that we are all the {ime concerned merely with the implica-
tions of the assumption of a uniform price for all units of
a conmodity and a uniform rate of profits on all the means
of production. In the case under consideration ..... (it
will be impossible) ... for these conditions to be fulfilled.
The ... (non-basic) ... could however still be produced and
marketed to show a normal profit if the producer sold ...
(it) ... at a higher price than the one which, in his book-
keeping, he attributes to ... (it).. as means of production'.
Sraffa (1960), p. 91. See, however, Sraffa (1962a), (1962b),
Pasinetti (19772), pp. 109-110, Roncaglia (1978), pp. 63,

10% and Zaghini (1967), where it is maintained that !'low!
self-reproduction rates of non-basics are empirically un-—
likely. Such statements are similar in sgtztus to the
defence adopted by some Austrian economists and productivity
theorists thet reswitching and capital reversal are not
likely to occur empirically.

2/ See p. 259.
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in each period, where these prices'are equal to corresponding
costs of production. The results are embodied in what have
become known as non-substitution theorems.1/ Modern Walrasian
theory is; therefore, more comprehensive than that of Sraffa
and provides analysis directly relevant to problems thrown up
in the latter's framework.

Sraffa's analysis involves no assumption about returns to
scale. Instead it is assumed that oufput levels are predeter-
mined. In contrast, Walrasian theory treats outputs as
endogenous variables and requires that returns to scale be non-
increasing if equilibrium is to be guaranteed. The fwo types
of analysis can be made comparable, however, if constant returns
to scale are assumed in both. None of Sraffa's results are
altered if this assumption is added and the assumption is
perfectly consistent with the existence of an equilibrium of
demand and supply.

Finally, it is pertinent to consider the substance of
Sraffa's distinction between 'the picture of the sjstem of
production and consumption‘as a.circular process' and 'the view

presented by modern theory, as a one-way avenue that leads from

1/ See, in particular, Mirrless (1969), Arrow and Starrett (1973)
and Bliss (1975), chapter 11. Assuming only a given
technology and a given rate of profit, then, for this type
of equilidbrium to be assured non-constant returns to scale,
pure joint production and the existence of more than one
non-produced cormodity must be excluded. Thus, one reason
why an equilibrium embodying the uniformity principle, with
prices equal to costs of production, may not be realised lies
in the influence of initial endowments. Sraffa deals with
these only with regard to 'obsolete goods' and natural
resources and not comprehensively with respect to all
cornmodities. '
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"Factors of production" to "“Consumption goods" '.1/

Walrasian theory cannot legitimately be described in terms of
either picture. There is a 'one-way avenue' insofar as pro-
duction and consumption are influenced by inifial'endowments.
However, the assumptions governing production allow circul-
arity relations to exist and indeed to dominate the production

and consumption activities of certain periods.

(vii) Conclusion

It would, therefore, appear to be the case that Sraffa's
'Production of Commodities by Means of Commodities' has no
critical implications for the modern Walrasian theory of profit.
The allegations made by theorists who have used Sraffa's analy-
sis for this purpose cannot be supported and the economic
relationships uncovered by Sraffa could be generated by suitable
specialisations of the Debreuvian model of intertemporal equi-
librivm. Of course, this does not imply that modern Walrasian
f%heory is above criticism. However, the weaknesses of this theory
lie in areas which do not figure a2t all in Sraffa's work:
namely, in the assumptions which are made about agents'
behaviour, their choice-making abilities and the knowledge which
they are assumed to possess about the économic environment.Z/
Sraffa makes no assumptions whatsoever about economic agents and
these weaknesses of Wélrasian theory concern matters of
empirical relevance, not logical deficiency, and therefore lie

outside the Sraffa frarework.

1/ Sraffa (1960), p. 93. _
2/ See Howard (1979), pp. 63-68 and 168-173.



2638

CHAPTER XIII

CONCLUSIONS

Sraffa's 'Production of Commodities by Means of
Commodities' has been used to show that Ricardian, Marxian,
Austrian and neoclassical productivity theories of profit
are seriously defective. The principal propositions of each
theory are tenable only in special cases. This is especially
true of the neoclassical theory of capital productivity,
Austrian capital theory and Marxian exploitation theory. The
validity of each of these is dependent upon extremely rest-
rictive assumptions. Outside of such assumptions it is not
necessarily true that profits, or the rate of profit, are
determined by capital scarcity or by 'roundaboutness' or by
exploitation. Ricardian theory suffers in the same way
although it is somevhat more robust. The main propoéitions
,6f this theory, namely, that the rate of profit is directly
related to the productivity of inputs and is inversely related
to the wage, are tfue, providing each commodity is produced
by a single process. Nevertheless, these propositions were
not established by Ricardo's own analysis. Sraffa's work,
in fact, shows this analysis.to be extremely confused and
frequently redundant.

It is also impertant to realise that the Sraffa-based
critique of these theories of profit has consequences which
extend far beyond the field of distribution theory. The

implications are most apparent for theories of profit



because Sraffa's propositions are predominantly concerned with
the relation between the rate of profit and other economic
variables. But the defects in these theories of profit lie
deep within the economics from which they are derived. In
every case, therefore, the critique is not one of tangential
relevance but undermines theoretical foundations. The
_difficultiés which neoclassical prodﬁctivity theory, Austrian
theory and Marxian theory meet stem from inadequate primary
conceptualisation. The notions of aggregate capital,
'roundaboutness! and exploitation prove incapable of supporting
the superstructure created on their basis. Similarly,
Ricardo's tools of analysis were inappropriate to the theoret-
ical tasks he undertook. |

Furthermore, the criticisms of these theories of profit
which have been developed in this thesis, and which have been
derived on the basis of Sraffa's analysis, are essentiglly
qriginal to Sraffa. This can be seen to be true by comparing
the evaluations of eminent historians of thought, such as
Stigler,1/ Blaug,2/ and, above all, Schumpeter,3/ with that
presented in chapters IV, VI, VIII and X. Indeed, many of
the best historians of thought who have written subsequent
to, and in the light of,‘Sraffa's work have failed to see the
full range and depth of Sraffa's 'critique of economic theory'.4/

It is true that some of Sraffa's results were available prior

1/ For example, in Stigler (1941), (1952) and (1958).
2/ For example, in Blaug (1958) and (1962).
3/ Schumpeter (1954).

4/ See, for example, Samuelson (1971), Dobb (1973) and
Blaug (1978).
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to 1960. For instance, Fisher had discovered reswitching,
while Champernowne and Robinson rediscovered it together with
capital reversal. But the significance of these phenomena was
not appreciated and they were treated as 'perversities' of
little import. It is also true that the work of other
theorists could have been used to develop the criticisms
derived from Sraffa. For example, the work of Leontief and
von Neumann is relevant to the difficulties involved in
'reduction' and to uncovering indeterminate and 'perversely'
signed labour values. However, it is with the hindsight
provided by Sraffa that we can perceive this; the possibilities
were not noticed before. Moreover, Sraffa's achievement lies
not only in developing each of these critical pieces of
analysis, but in integrating them into a unified conceptual
framework of extraordinary abstraction and destructive power.
The subversion engendered by Sraffa's work does, however,
have its limits. Walras' theory of profit emerges essentially
unscathed from Sraffa's analysis. This is due to the fact
that it is a theory of temporary equilibrium, which falls
largely outside any criticism stemming from an analysis of
those equilibria which are the subject of Sraffa's work. It
is true that Walras' theory has important limitations but
these mainly arise from considerations outside the province
of Sraffa's analysis. Modern Walrasian theory, on the other
hand, as a theory of full equilibrium, is potentially subject

to a Sraffa-based critique. However, it proves totally
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immune to such a critique and this is the most important
result of all. Orthodox economic theory as a whole, and not
just the theory of profit or distribution, has increasingly
come to be based ﬁpon a Walrasian foﬁndation. Of course,
this does not imply that modern Walrasian theory is without
faults. But, again, these lie outside the range which
Sraffa's work can reach. They primarily concern matters of
empirical relevance and pertain to the assumptions made about
the nature of economic agents.

It is, therefore, clear that although Sraffa's bock may
be classified as a 'great work' of economic theory, it is
restricted in its impadt. It follows that it is false to
believe that Sraffa has undermined 'modern value and distri-
bution theory', let alone 'neoclassical economics as a whole!?,
as neo-Ricardian and neo-Keynesian economists have argued.

In fact the properties of 'long-period equilibria' or 'Sraffa
equilibria' which these theorists focus on may be derived as‘
special cases of Debreuvian equilibria. Consequently, the
arguments which they produce for reconstructing economics

on the basis of Sraffa's framework cannot carry conviction.
There are good reasons for treating the results of modern
orthodox theory with scepticism. Nevertheless, these reasons
are not those which can stem from Sraffa's analysis.

Indeed, the converse is the case. Modern Walrasian
theory highlights the limitations which will characterise
any 'new economics' built upon Sraffa's framework. In
particular, the assuﬁption of price uniformity proves the
essential weakness. The propositions which Sraffa derives

hinge upon it. It allows the wage to be a function of the



rate of profit, it allows basics to take a primary determin-~
ing role, and it allows the standafd commodity to represent
distributional relations independently of valuation. Without
it, none of these properties can remain. This is no criticism
“of Sraffa. His stated purpose was critical and, in terms of
the theory he sought to critiCise, this was an appropriate
assumption. However, this justification obviously cannot
carry over to the construction of a 'new economics'. In such
a context the assumption must be justified in new ways, but

no justifications have so far been forthcoming which will stand
up to thorough scrutiny. For this reason, and others dis-
cussed in the last chapter, there are, therefore, good
analytic reasons for accepting the dominant position of
modern neoclassical economics, in preference to any .

Sraffa-based alternative.
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THEORIES OF PROFIT FROM RICARDO TO DEBREU:
AM ANALYSIS IN TERMS OF PIERO SRAFFA'S
'PRODUCTION OF COMMODITIES BY MEANS OF COMMODITIES .
by M C. HOWARD

Abstract

This thesis seeks to provide a critical examination of the
Ricardian, Marxian, Austrian, Walrasian and neoclassical

productivity theories of profit. The standard of evaluation
which is adopted throughout is Piero Sraffa's 'Production of
Commodities by Means of Commodities'. This is a work of major

significance and provides a new perspective in terms of which
criticism can be structured.

It is shown how Sraffa's results undermine the main
propositions of the Marxian, Austrian and neoclassical
productivity theories of profit. The Ricardian analysis of
profit is also shown to be severely defective. Furthermore,
it 1s argued that the destructive implications of Sraffa's
work go far beyond the confines of profit theory and extend
deep into the theoretical structures from which these analyses

of profit derive. In each case the defects in these theoriles
of profit, which Sraffa's work exposes, stem from inadequate
primary conceptualisation and analysis. Consequently, it is

schools of economic thought, and not just theories of
distribution, which are undermined.

Walrasian theory, however, remains unscathed by Sraffa's
work. Indeed, it is shown that Walrasian theory highlights
some limitations of Sraffa's own framework and thereby questions
the significance of those endeavours which seek to build a
'new economics' on its basis.



