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Preface 

The aim of this work is twofold. It seeks to provide a systematic inter­ 
pretation and critical assessment of the main, contemporary lines of 
approach to a theory of accumulation and income distribution in the 
capitalist economy. At the same time, an attempt is made to develop an 
analytic reconstruction of some of the substantive problems and issues 
that arise in such a theory. 

A basic reference point for the discussion is the system of ideas developed 
by the English Classical economists and by Marx. This is a necessary 
point of departure, since it is in these ideas, and especially in the work of 
Marx, that some of the main conceptual foundations for theoretical 
analysis of accumulation and distribution in the capitalist economy were 
laid. From this vantage point it is possible to gain both a critical under­ 
standing of contemporary approaches to that analysis and a conceptual 
framework for developing a more adequate theory. To this end, the 
integrated structure of this system of ideas is reviewed in Part One. 
A sharp contrast is drawn with the later neoclassical system based on 
marginal productivity and subjective preference theory. Against this 
background the problematic character of modern growth theory is 
identified and discussed as it has taken shape in the work of contemporary 
writers beginning with Harrod and Domar. 
In Part Two a scheme of analysis is rigorously developed in terms of a 

linear model of production with heterogeneous commodities under 
conditions of simple and expanded reproduction. In this context a number 
of theoretical problems are examined, pertaining to the relation between 
labor values and prices of production, the nature of the wage-profit 
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relation, the choice of techniques of production, the role of different saving 
conditions, the meaning of Harrod's antinomy between the "warranted" 
and "natural" rates of growth, and the significance of the "golden rule" 
of accumulation. These problems are considered as arising at the level of 
an abstract specification of the requirements for reproduction of the 
capitalist economy as a whole, with no necessary implication of how, if 
at all, those requirements could be met. 
Part Three goes on to consider critically and in depth how the process 

of expanded reproduction in the capitalist economy, with the distribu­ 
tional relations it entails, is accounted for within various contemporary 
theoretical approaches. Specific and detailed attention is given to the 
nee-Keynesian and neoclassical approaches. Following from this, an 
analytic reconstruction of the problem is presented, drawing upon certain 
elements of Marxian theory. 
There is no pretense of completeness with regard to the area that is 

covered in this work. The most glaring omissions have to do with the 
process of technical change, the role of money, and the cyclical dynamics 
of capitalist economies. These particular omissions are by no means 
accidental. It is because the treatment of these problems, which are mutual­ 
ly related aspects of the process of expansion of capitalist economies, 
constitutes the weakest link in the chain of contemporary theoretical 
analysis. There is, indeed, in these areas not much theory as such to be 
concerned with. Technical change, for instance, has been mostly treated 
as if it were an exogenous condition taking place outside of, but imposing 
itself upon, the overall economic process. Similarly, the nature and role 
of money in an expanding capitalist economy have not been adequately 
clarified within contemporary theory. The problem of cyclical fluctuations 
has been mostly suppressed within the framework of a concern for analysis 
of the properties of steady states and the "approach" to a steady state. 
The task of providing a systematic and integrated treatment of these 

problems within a coherent conception of the economic process as a whole 
is long overdue. Meanwhile, there are certain necessary preliminaries to 
this task, which involve sorting out and assessing the main lines of analysis 
and elaborating a consistent conceptual framework appropriate to the 
task. It is to this purpose that the present work is directed. 

I am indebted to Joan Robinson for helpful discussion and comments 
during the preparation of this work from the time of its initial conception. 
I am especially grateful to David Levine for reading and discussion of the 
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work as a whole. Comments of Krishna Bharadwaj, Maurice Dobb, John 
Eatwell, Luigi Pasinetti, and Bob Rowthorn on an early draft of particular 
chapters are gratefully acknowledged. Duncan Foley and Geoff Harcourt 
provided useful suggestions at a later stage. Comments of Harvey Gram, 
Basant Kapur, and John Roemer have aided the technical exposition at 
various points. To all these persons, and many others with whom at one 
time or another I have shared discussion of the ideas that are now presented 
here, I express my appreciation. They are, of course, not to be implicated 
in the outcome, whatever be the remaining agreement or disagreement, or 
the remaining errors. 

All along the way, my interest in setting out the material in the present 
form has been sustained by the keen participation of students in my 
graduate classes taught at the University of Wisconsin (Madison) and at 
Stanford University. For their interest and encouragement I am very 
grateful. Since the first draft was circulated among them some time ago, 
some of them have gone on themselves to break new ground. 

Acknowledgment is made to the editors of Australian Economic Papers, 
American Economic Review, and Journal of Political Economy for per­ 
mission to include revised parts of papers of mine that they have published. 
A special word of thanks goes to Beverly Hallak and Ann Vollmer for 
their patience in typing the drafts, and to the editors of Stanford University 
Press for their ready cooperation throughout the process of publication. 
Finally, if there is any virtue in the writing of this book, it springs from 

the sacrifices knowingly or unknowingly made by my two daughters, 
Kamala and Maya. In return, it is dedicated to them. 

D.J.H. 
Stanford University 
Stanford, California 
1977 
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Chapter One 

Theoretical Perspectives 

The Classical Economists 
Interest in the analysis of economic growth is not new. It was a central 

feature of the work of the English Classical economists (chiefly Smith, 
Malthus, and Ricardo). Despite the speculations of others before them, 
they must be regarded as the main precursors of modern economic theory. 
The ideas of this school reached their highest level of development in the 
works of Ricardo (see Ricardo, Works). 
The interest of these economists in problems of economic growth was 

rooted in the concrete conditions of their time. Specifically, they were 
confronted with the facts of change taking place in contemporary English 
society as well as in previous historical periods. Living in the eighteenth 
and nineteenth centuries as they were, on the eve or in the full throes of 
the industrial revolution, they could hardly help but be impressed by the 
fact of such change. They undertook their investigations against the 
background of the emergence of what was to be regarded as a new 
economic system-the system of industrial capitalism. Political economy 
represented a conscious effort on their part to develop a scientific explana­ 
tion of the forces governing the operation of the economic system, of the 
actual processes involved in the observed changes that were going on, 
and of the long-run tendencies and outcomes to which they were leading. 
The interest of the Classical economists in economic growth derived 

also from a philosophical concern with the possibilities of "progress," 
an essential condition of which was seen to be the development of the 
material basis of society. Accordingly, it was felt that the purpose of 
analysis was to identify the forces in society that promoted or hindered 
this development, and hence progress, and consequently to provide a 

-- - ~- - . I ! 



4 THE SETTING Theoretical Perspectives 5 

basis for policy and action to influence those forces. 1 Ricardo's campaign 
against the corn laws must obviously be seen in this light, as also Malthus's 
concern with the problem of population growth and Smith's attacks 
against the monopoly privileges associated with mercantilism. 
Of course, for these economists, Smith especially, progress was seen 

from the point of view of the growth of national wealth. Hence, the 
principle of national advantage was regarded as an essential criterion 
of economic policy. Progress was conceived also within the framework 
of a need to preserve private property and hence the interests of the 
property-owning class. From this perspective, they endeavored to show 
that the exercise of individual initiative under freely competitive condi­ 
tions to promote individual ends would produce results beneficial to 
society as a whole. Conflicting economic interests of different groups 
could be reconciled by the operation of competitive market forces and 
by the limited activity of "responsible" government. 

As a result of their work in economic analysis the Classical economists 
were able to provide an account of the broad forces that influence 
economic growth and of the mechanisms underlying the growth process. 
An important achievement was their recognition that the accumulation 
and productive investment of a part of the social product is the main 
driving force behind economic growth and that, under capitalism, this 
takes the form mainly of the reinvestment of profits. Armed with this 
recognition, their critique of feudal society was based on the observation, 
among others, that a large part of the social product was not so invested 
but was consumed unproductively. 
The explanation of the forces underlying the accumulation process 

was seen as the heart of the problem of economic growth. Associated 
with accumulation, and indeed an essential part of it as Marx later 
emphasized, is technical change as expressed in the division of labor 

1 To the extent that economic analysis was thus concerned with the contribution to 
"progress" by the operation of a particular economic system-the emerging system of 
industrial capitalism-it would be relatively easy to go from an analysis of the operation 
of that system to either justilication or critique of it. By the same token, the need to justify 
the existing economic system on the part of dominant groups in it could serve to support 
and reinforce one set of ideas against another. This dialectical connection between justifica­ 
tion or critique and scientific explanation cannot be escaped. It provides also the key to 
an understanding of the historical development of economic analysis and the far-reaching 
controversies that have characterized political economy from the beginning to this day. 
For a relevant treatment of the general issues and of specific lines of analysis in the history 
of economic thought, see Dobb 1973. See also Marx, Theories of Surpltis Value, for an ex­ 
haustive treatment of the history of political economy up to Marx's time. 

and changes in methods of production. 2 To these basic forces in economic 
growth they added the increase in the supply of labor available for pro­ 
duction. Their analysis of the operation of these forces led them to the 
common view, though they quite clearly differed about the particular 
causes, that the process of economic growth under the conditions they 
identified raises obstacles in its own path and is ultimately retarded, 
ending in a state of stagnation-the "stationary state."? There was a 
certain logical coherence to this view.4 It was founded, however, upon the 
twin laws of diminishing returns and of population growth which proved 
to be inadequate as a scientific basis on which to sustain a theory of long­ 
run development of the capitalist economy.5 

In examining the work of the Classical economists we find also that 
problems of economic growth were analyzed through the application of 
general economic principles, viewing the economic system as a whole, 
rather than in terms of a separate theory of economic growth as such. 
These principles were such as to recognize basic patterns of inter­ 
dependence in the economic system and interrelatedness of the phenomena 
of production, exchange, distribution, and accumulation. We may briefly 
go into the nature of these interrelations as they appear within the Classical 
analysis. 
Exchange of commodities was seen as necessarily connected with 

specialization of the labor of individuals in society to the production of 
different use values. More precisely, specialization of labor in production, 
or the social division of labor, was seen as the determining condition 
underlying the exchange of commodities. The activity of labor itself, 

2There is no systematic treatment of the relation between capital accumulation and 
technical change in the work of the Classical economists. It is, however, a central theme in 
the work of Marx and is subjected there to detailed analysis. See, for instance, Capital 
I, part 4. 

3 The conception of the stationary state as the ultimate end of the process of economic 
growth is often interpreted as a "prediction" of the actual courseof economic development 
in nineteenth-century England. There is no doubt that it was for a time so regarded by some, 
if not all, of the economists and their contemporaries, though the weight that was assigned 
to this particular aspect of the conception by Ricardo himself is a matter of some dispute. 
What is more signilicant, however, is that this conception served to point the finger at a 
particular social group, the landlord class, who benefited from the social product without 
contributing either to its formation or to "progress" and who, by their support of the corn 
laws and associated restrictions on foreign trade, acted as an obstacle to the only effective 
escape from the path to a stationary state, that is, through foreign trade. 

4For an exposition of the argument see Blaug 1968, chs. 2-4. 
5 Detailed criticisms of Malthus's views were made by Marx and Engels. On this see Meek 

1954. 
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6 THE SETTING 

specialized to the production of different commodities and utilizing 
means of production that were themselves the product of past labor as 
well as natural objects (e.g. "land"), was regarded as the central feature 
of production. Consequently, in seeking a principle that would explain 
the exchange values of commodities,6 the Classical economists came 
naturally to find such a principle in the quantity of labor expended in 
production: commodities exchange at ratios that are determined by the 
quantity of labor directly and indirectly employed in their production. 
In this way was founded the Classical Labor Theory of Value. 

In arriving at this conception it was explicitly recognized that, in 
order to be an object of exchange, commodities had to have use value. 
This was identified as an objective character in commodities that made 
them capable of satisfying human wants. It was taken as a condition 
for the existence of exchange value but could not itself be the deter­ 
minant of exchange value. In this regard, there is a basic difference between 
the Classical analysis and that of the later Marginal Utility School. 
The latter locates "utility" as a subjective (or psychological) satisfaction 
derived from the consumption of commodities and gives it a role in 
determining the magnitude of exchange value. 
Furthermore, the Classical economists did not rule out the existence 

of "scarce" commodities (e.g. art objects), which are not the product of 
current labor but which remain nevertheless the "object of desire of the 
wealthy classes" and therefore continue to command a market price. 
In such cases, price would significantly depart from value without altering 
the magnitude of value itself. But these commodities were regarded as 
being on the margins of a system of production dominated by industrial 
capitalism and could therefore be safely neglected in constructing an 
analysis of the system as a whole. As Ricardo pointed out (Works I: 12): 
"By far the greatest part of those goods which are the objects of desire 
are procured by labour; and they may be multiplied, not in one country 
alone, but in many, almost without any assignable limit, ifwe are disposed 
to bestow the labour necessary to obtain them." 
Distribution of the social product was seen to be connected in a definite 

way with the performance of labor in production and with the pattern of 
ownership of the means of production. In this regard, Labor, Land, and 

Theoretical Perspectives 7 

6The exchange v_alues that were relevant for this analysis were the natural prices of the 
commodities, or prices of production, around which the observable market prices would 
fluctuate from day to day owing to the vagaries of demand and supply. 

Capital were distinguished as social categories corresponding to the 
prevailing class relationships among individuals in contemporary society: 
the class of laborers consisted of those who performed labor services, 
landlords were those who owned titles or property in land, and capitalists 
were those who owned property in capital consisting of the sum of 
exchangeable value tied up in means of production and in the "advances" 
which go to maintain the laborers during the production period. Each 
class received income or a share in the product according to specified 
rules: for the owners, the rule was based on the total amount of property 
which they owned-so much rent per unit of land, so much profit per 
unit of capital (and, for the class of finance capitalists or "rentiers" who 
lent money at interest, so much interest per unit of money lent). For 
laborers it was based on the quantity of labor services performed: so 
much wages per manhour. 

Accumulation and distribution were seen to be interconnected through 
the use that was made by different social classes of their share in the 
product. Basic to this view was a conception, taken over from the Phys­ 
iocrats, of the social surplus as that part of the social product which 
remained after deducting the "necessary costs" of production consisting 
of the means of production used up and the wage goods required to sustain 
the laborers employed in producing the social product. This surplus was 
distributed as profits, interest, and rent to the corresponding classes of 
property owners. For the Classical economists, the possibility of accumula­ 
tion was governed by the size and mode of utilization of this surplus. 
Accordingly, their analysis placed emphasis upon those aspects of 
distribution and of the associated class behavior which had a direct 
connection with the disposal of the surplus and therefore with growth. 
In particular, it was assumed that, typically, workers consumed their 
wages for subsistence, capitalists reinvested their profits and landlords 
spent their rents on "riotous living." On the other side, accumulation 
would also influence the distribution of income as the economy expanded 
over time. 
It was this absolutely strategic role of the size and use of the surplus, 

viewed from the perspective of the economy as a whole and of its process 
of expansion, which dictated the significance of the distribution of income 
for Classical economic analysis. Thus, for Ricardo especially, investigation 
of the laws governing distribution became the central focus of analysis. 
In a letter to Malthus, Ricardo wrote (Works VIII: 278-79): "Political 

-- p -· -~ ~ • - 
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8 THE SETTING 

Economy you think is an inquiry into the nature and causes of wealth; 
I think it should rather be called an inquiry into the laws which determine 
the division of the produce of industry among the classes which concur 
in its formation." What was of crucial significance in this connection was 
the rate of profits because of its connection with accumulation, both 
as the source of investment funds and as the stimulus to further invest­ 
ment. 
The distribution of income also acquired significance for another 

reason. In particular, it was recognized that, under normal conditions of 
commodity exchange, exchange values of commodities were subject to a 
definite rule: they must equal costs of production consisting of wages 
of labor, profits on capital, and rental on land. Thus, exchange values 
depended on the respective incomes of the different classes. In order to 
determine exchange values, these incomes would therefore have to be 
known. It required, in other words, a prior theoretical solution of the 
problem of distribution. 

At the same time, in order for the analysis to yield unambiguous 
statements about the size and variation of the surplus, it was necessary 
to have an independent theoretical measure of its magnitude. For this 
purpose, the heterogeneous commodities composing the surplus product 
had to be reduced to a common standard-a standard of value. This 
was clearly so, for instance, when the surplus was analyzed in terms of 
the overall rate of profits and outside of the most simplified conditions of 
a corn-wage economy. 7 One possible measure might be the relative 
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1 Having "got rid of rent" as the difference between the product on marginal land and 
that on intra-marginal units, the Ricardian analysis focused on profits as the residual 
component of the surplus. Under the simplifying conditions on which the analysis was 
constructed, there emerged a very clear and simple relationship between the wage rate 
and the overall rate of profits, determined within a single sector of the economy-the 
corn-producing sector. The special feature of corn as a commodity was that it could serve 
both as capital good (seed corn) in its own production and as wage good to be advanced 
to the workers. With the wage rate fixed in terms of corn, the rate of profit in corn production 
is uniquely determined as the ratio of net output of corn per man minus the wage to the sum 
of capital per man consisting of seed corn and the fund of corn as wage good. Competition 
ensures that the same rate of profit enters into the price of all other commodities that are 
produced with indirect labor. The overall rate of profits, determined in this way, varies 
inversely with the corn wage. But as soon as it is recognized that the wage and/or the capital 
goods employed in corn production consist of other commodities besides corn the rate of 
profits can no longer be determined in this way. For the magnitude of the wage and of the 
total capital then depends on the prices of those commodities, and these prices incorporate 
the rate of profit. Attention then has to be directed lo explaining the rate of profit in terms 
of the production system as a whole. 

prices (in terms of some numerairet at which the commodities exchange. 
But those prices, being themselves dependent on distribution, would vary 
with the distribution of the product. This meant that the measure of value 
could not itself be an exchange value, that is, dependent on distribution. 
The problem of exchange values of commodities and that of distribution 
were thus inseparable. It was the role of a theory of value to provide a 
solution for both. 
The solution of this problem, the problem of an "invariable standard 

of value," remained a crucial obstacle which the Ricardian analysis was 
unable to overcome. Ricardo struggled with it until the end of his life.8 

A formal solution of the Ricardian problem has been provided in recent 
times by the analysis of Sraffa (1960). 
In sum, what we find in Classical economic analysis is a necessary 

interconnection between the analysis of value, distribution, and growth. 
Because of these interconnections it was by no means possible to draw 
a sharp dividing line between the inquiry into economic growth and that 
into other areas of political economy.9 The difference must be seen rather 
as a matter of emphasis. The particular form of these interconnections and 
the substantive propositions that were made in this framework constitute 
the defining characteristics of the Classical analysis. 
It cannot be said that the Classical economists had succeeded in working 

out a fully integrated theoretical system, or that they had satisfactorily, 
even to themselves, resolved the conceptual problems inherent in their 
analysis, or that they had provided adequate answers to all the relevant 
questions. In general, they failed to consummate a theory appropriate to 
the conditions of industrial capitalism."? Their ideas were essentially 
limited to the conditions of a simple agrarian system, without significant 

8 For a discussion of Ricardo's problem, see the editor's Introduction in Ricardo, Works 
I: xl-xlix, which makes it clear that "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 magnit~,de of 
the social product, it would be hard to determine accurately the effects on profits. The 
significance of this problem in the context of the Classical theory of distribution is examined 
by Garegnani (I 960). 

9 As Meek (1967: 187) notes: "To Smith and Ricardo, the macroeconomic problem of the 
'laws of motion' of capitalism appeared as the primary problem on the agenda, and it seemed 
necessary that the whole of economic analysis-including the basic theories of value and 
distribution-should be deliberately oriented towards its solution." 

1° For a penetrating analysis of the causes of this failure within the internal logic of their 
own reasoning, see Levine 1977. 
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10 THE SETTING 

change in methods of production, in which, because of the limited quantity 
and diminishing fertility of the soil, growth is arrested by increasing 
costs of production of agricultural commodities. 
It remained for Marx to pinpoint some of the major limitations and 

deficiencies of the Classical analysis and to develop an analysis of the 
capitalist economy that went beyond that of the Classical economists in 
many respects. 

Marx: Surplus Value and Accumulation 
For Marx, a necessary basis for the discussion of accumulation under 

capitalism was an analysis of the nature of capitalism itself-its essential 
and distinguishing features as a mode of production. The objective of the 
analysis was to discover the immanent laws of capitalist development or 
the "economic laws of motion" of this form of society. The overall perspec­ 
tive of the analysis was one of viewing the production system as a whole 
in perpetual historical motion and in accordance with the principles of 
dialectics and historical materialism. 
From this perspective Marx saw capitalism as a historically specific 

form of commodity production within the general form of commodity­ 
producing societies. Its characteristic feature is that labor power itself 
becomes a commodity, and ownership of the means of production becomes 
concentrated in the hands of a class that, by its monopoly of ownership as 
a class and control over the use of labor in production, is able to ap­ 
propriate a part of the product of labor in the form of surplus value. All 
of this presupposes a historical process through which the means of 
production come to constitute property in the various forms of Land, 
Capital, etc., and through which a class of laborers owning nothing but 
their labor power is formed. Marx called this the process of "primitive 
accumulation" (see Marx, Capital I, chs. 26-28; and Dobb 1963, ch. 5). 

A central problem for Marx is to explain the existence of surplus value 
consistent with the rules of competition and equal exchange that are 
assumed to characterize the sphere of exchange under capitalism. In 
working out his analysis, Marx started from the Classical Labor Theory 
of Value and proceeded to broaden and deepen it in a number of directions. 
The basis of his reformulation was the perception that the complex of 
exchange relations existing in the market is but a reflection of the link 
between the productive labor of individuals, a link that arises from the 
social or collective nature of productive activity: "A relation of com- 

Theoretical Perspectives II 

modities as exchange-values is nothing but a mutual relation between 
persons in their productive activity." Like the Classical economists, he 
was thus concerned to explain exchange values in terms of production 
viewed as consisting of the "labor process." To this extent, the labor theory 
of value was seen as correctly incorporating the determining role of the 
"real relations of production." But in addition, Marx sought to bring the 
social relations of production to the forefront of the analysis, emphasizing 
that these relations have a definite class character-the capital-labor 
relation-which is by nature antagonistic. The role of value theory 
therefore becomes not only a matter of explaining quantitative exchange 
ratios but, more fundamentally, a matter of exhibiting the qualitative 
nature of the social relations within which exchange phenomena are 
located. 
One may note here that, even though Marx started from a common 

ground with the Classical economists in the labor theory of value, his 
concerns in the theory of value were quite different from those of Ricardo, 
as was also the place that the labor theory of value occupied in his 
theoretical system. 11 For instance, as indicated in the previous section, 
Ricardo's chief concern in the theory of value was with the problem of 
an "invariable standard of value" as an adjunct to the analysis of income 
distribution. The difference between Ricardo and Marx is evident also in 
their treatment of the quantitative relation between relative prices of 
commodities and labor values. Ricardo regarded this relation as one of 
strict proportionality between values and prices. For Marx it was a matter 
of values being transformed into prices, the conditions of this transforma­ 
tion being theoretically determinate but not necessarily yielding pro­ 
portionality, except under the condition (assumed throughout Volume I 
of Capital) of an equal organic composition of capital in all branches of 
production. Smith was unable to go beyond the conception of a society 
of simple commodity producers (hunters of deer and beaver) where, 
profits being nonexistent, it could be presumed that relative prices are 
necessarily proportional to relative values. 
The problem of surplus value is solved in Marx's theory by applying 

the labor theory of value to the determination of the value of labor 
power. The distinction between labor and labor power as analytical 

11 For a comprehensive discussion of the different treatments of the labor theory of 
value by Smith, Ricardo, and Marx, see Meek 1973 and Rubin 1972. 
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12 THE SETTING 

categories is crucial here. Labor power is the capacity to labor, embodied 
in the worker and consisting of the ability to exercise muscle, nerve, and 
brain at an appropriate level of skill. Labor is the setting into motion of 
this capacity, or the actual use of labor power in the performance of a 
specific task. The introduction of this distinction was of fundamental 
significance in the advance that Marx made upon the analysis of the 
Classical economists. With it he was able to clear up the confusions that 
surrounded the use of the labor theory of value, especially by Smith. 

Specifically, it is assumed that labor power, like other commodoties, 
has a value. This value is equal to the amount of labor embodied in the 
commodities required to sustain and reproduce the labor power of the 
worker.12 But labor employed in production is capable of creating more 
value than is used up in the maintenance and reproduction of labor 
power. It is this difference between the value of the product of labor and 
the value of labor power which constitutes surplus value. The origin of 
surplus value lies, then, in an excess of the value produced, say, in a day's 
labor, over the value paid to the worker for a day's use of his labor power. 
Surplus value thus originates from the exploitation of labor in production. 
It is "unpaid labor." This pool of surplus value is, in turn, the source from 
which is derived all categories of property income in the form of profits, 
interest, rent, etc. 13 Marx distinguished between production of absolute 
surplus value and relative surplus value.14 The former is due to quantita­ 
tive extension of the working day or intensification of labor with a given 
quantity and quality of means of production, and with workers' consump­ 
tion remaining the same. The latter is due to changes in the technical 
quality of means of production and organization of the labor process 
such as to reduce the labor embodied in producing wage goods. 
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12 "The value of labour-power is determined, as in the case of every other commodity, 
by th_e labour-time necessary for the production, and consequently also the reproduction, 
of this special article .... Given the individual, the production of labour-power consists 
in his _reproduction of himself or his maintenance. For his maintenance he requires a given 
quantity of the means of subsistence. Therefore the labour-time requisite for the production 
of labour-power reduces itself to that necessary for the production of those means of 
subsistence; in other words, the value of labour-power is the value of the means of subsistence 
necessary for the maintenance of the labourer." (Capital I: 171- 72.) 

13 In a letter to Engels, Marx noted that "the best points in my book are ... the treatment 
of surplus value independently of its particular forms as profit, interest, ground rent, etc .... 
The treatment of the particular forms by classical political economy, which always mixes 
them up with the general form, 1s a regular hash." See Marx and Engels n.d.: 232. 

14 See Capital I, chs. l 2, 16. 

There is, of course, as Marx noted, a fundamental difference between 
labor power and all other commodities, which arises from the fact that 
labor power is not produced within the same process as that of other 
commodities. This difference would require, however, that the value of 
labor power be established on the basis of some principle other than 
that which applies to the value of other commodities. For other com­ 
modities this principle was based on the expansion and contraction 
of production occurring in response to short-term deviations of price from 
value. But an equilibrating mechanism of this sort would clearly not 
apply to labor power. For the Classical economists the principle was 
provided by the Malthusian Law of Population, according to which 
population changes in response to variations in the wage were held to 
account for the maintenance of the "natural price of labor" at a level 
equal to the customary subsistence of workers. Marx rejected this principle 
as theoretically and historically unfounded.15 Instead, in his analysis the 
resolution of the problem is found to lie in the process of accumulation 
and technical change through the continued creation of a "reserve army" 
of unemployed labor (or a "relative surplus-population") and within the 
framework of an ongoing struggle between workers as a class and capi­ 
talists as a class.16 But the precise analytical meaning and implications 
of this idea have not been fully worked out. 

In Marx's theory, surplus value is a category that is logically prior to 
and determining of the various categories of income distribution. It 
therefore requires analytical treatment prior to the problem of income 
distribution. Marx's treatment is such as to give a theoretical account for 
the nature and origin of profits as a specific form of surplus, namely 
surplus value. The magnitude of surplus value sets the limit on the average 
rate of profits. It also fixes thereby the boundary within which capitalists' 
accumulation and consumption can take place. 
The analysis of value and surplus value lays the foundation for Marx's 

analysis of accumulation. In this connection, it is recognized that the 
production and expansion of surplus value are the basic motivating force 

15 See for instance Capital I: 637-39. 
16"Relative surplus-population is therefore the pivot upon which the law of demand 

and supply of Jabour works. It confines the field of action of this law within the limits ab­ 
solutely convenient to the activity of exploitation and to the domination of capital." (Capital 
I: 639.) For a discussion of the place of this principle in Marx's theory, see Sweezy 1956: 
87-91. 
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that underlies the behavior of capitalists as a class. The drive to accumulate 
comes out of this quest for surplus value and, as such, is inherent in the 
system of capitalist production. Accumulation is the process of converting 
surplus value into capital for the purpose of producing more surplus 
value, which in turn is converted into additional capital, and so on. In 
this sense, the essential feature of capital is that it is "self-expanding value." 
Correspondingly, the rate of profits, representing the money form of 
surplus value as it accrues to capitalists, is seen as "the rate of self-expan­ 
sion of the total capital." 
Like the Classical economists, Marx saw accumulation of capital as 

the main driving force of capitalist development. But, in addition, in 
Marx's analysis it is identified as a process that is rooted in the class 
position of the capitalists and hence in a historically specific mode of 
production. It is also explained as the outcome of objective factors operat­ 
ing upon each and every individual capital. In particular, Marx noted, 
with regard to "the tendency to accumulate, the drive to expand capital 
and produce surplus value on an extended scale": 

This is law for capitalist production, imposed by incessant revolutions in the 
methods of production themselves, by the depreciation of existing capital always 
bound up with them, by the general competitive struggle, and the need to improve 
production and expand its scale merely as a means of self-preservation and under 
penalty of ruin. ( Capital III: 244-45.) 

Marx's analysis of the process of capital accumulation indicates a 
number of essential elements involved in that process. It involves, first, 
a continuing revolution in the technical methods of production accom­ 
panied by quantitative and qualitative changes in economic and social 
organization. These changes are such as to raise over time the organic 
composition of capital and continuously reproduce a reserve army of 
unemployed labor. There is an associated tendency for the average rate 
of profits to fall. There occurs also an increasing concentration of capital 
into larger and fewer units, which come to exercise greater control in the 
economy and over the state. Accumulation has the effect, moreover, of 
increasing the size of the proletariat through the global expansion of the 
capitalist mode of production and by breaking up noncapitalist modes. 
It also gives rise to "increasing immiserization" of the proletariat. Finally, 
it is associated with continually recurring crises. At the heart of the whole 
process is an inherent contradiction due to the increasing socialization of 
production which runs into conflict with the continued private appropria- 

tion of the product by individual capitals. This contradiction is resolved 
only by the ultimate break-up of the capitalist system. . 
Marx was the theorist of economic growth par excellence. He conceived 

of the capitalist economy as an inherently expansionary system having 
an inner logic of its own. It was his purpose to discover the abstract and 
general principles underlying the operation of this form of society and 
the contradictions it entailed, so as to account for its process of change 
and supersession. Out of this scientific endeavor, Marx developed an 
integrated system of analysis with a distinctive method and quite specific 
formulation of the laws of motion of the capitalist economy. Others, after 
Marx, have attempted to elaborate upon and develop further this system 
of analysis, recognizing the changing conditions of capitalism as it 
develops.17 Specific elements of Marx's own formulation as concerns, for 
instance, the law of the falling tendency of the rate of profit and a tendency 
of the organic composition of capital to rise, are subject to an ongoing 
debate within the Marxian tradition. The system of analysis is also in­ 
complete in some of its essentials. Nevertheless, the Marxian system 
remains today as a powerful basis upon which to construct a theory of 
growth of the capitalist economy appropriate to modern conditions. 
Accordingly, an attempt is made below (see Chapters 3 and 10) to develop 
some elements of the Marxian theoretical system that are relevant to this 
purpose. 

The Neoclassical Tradition 
The problem of accumulation and growth of the capitalist economy is 

not a major focus of neoclassical economics. 18 The typical feature of this 
tradition has been its focus on the properties of the static equilibrium that 
is imposed upon an economic system by the existence of "fixed factors of 
production" or "scarce resources." The basic analytical problem that is 
raised in this context concerns the efficient allocation of available resources 
in relation to consumers' preferences. The theorems that have been 

17 See, for instance, Luxemburg 195 l, Hilferding 1923, Sweezy 1956, and other references 
cited in Chapter IO below. 

18 In accordance with general usage, the term "neoclassical" is taken here to refer to 
the body of ideas developed by Jevons, Menger, Walras, Wicksell, Marshall, J. B. Clark, 
and Fisher, among others, and more recently by Arrow and Debreu. Of course, in speaking 
of this body of ideas as one system or tradition, one has to have in mind a certain stylized 
conception of it since its exponents did not agree on all matters. A comprehensive statement 
of the modern version of neoclassical theory is to be found in Arrow and Hahn 1971 and 
Hirshleifer 1970 . 

.,_ ---- ----- -----~- - -~ -~ ·- - - ·- -- - -~----- 
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developed from this analysis, concerning the optimality of a competitive 
market solution of the allocation problem, represent an elaboration of 
Adam Smith's notion of the beneficial results to· society as a whole of 
the operation of the "invisible hand." 
The neoclassical conception of society is one of a class-less society or 

property-owning democracy consisting of atomistic individuals or 
"households" with particular preferences and ownership of given 
"endowments" of physical resources and specialized skills. Schumpeter 
(1954: 889) views this conception as a matter of "methodological in­ 
dividualism" suitable "for the special purposes of a particular set of 
investigations." This view is evidently concerned more with the formal 
character of the theory than with its substantive content. By contrast, 
Bukharin (1972: 35-36) correctly points out: 

Political economy is a social science and its presupposition-whether the theorists 
of political economy are conscious of this fact or not-is some conception or 
other as to the essence of society and its laws of evolution. In other words, any 
economic theory depends on certain presuppositions having a sociological 
character and serving as the basis of an investigation of the economic phase of 
social life. Such presuppositions may be clearly expressed or may remain un­ 
formulated; they may be enuciated as an orderly system, or they may remain an 
"indefinite general view"-but they cannot be absent. 

In this setting, the central economic problem for neoclassical theory is 
one of exchange of goods and factor services among the individuals and 
the existence of a set of prices at which the plans of the individuals can 
become consistent. Some versions of the theory are set out in terms of 
pure exchange without production. For Marx and the Classical economists 
this would have been an inconceivable situation, since exchange was 
necessarily connected with the social division of labor in production. 
In neoclassical theory, prices and the allocation of factors in production 

are determined, in equilibrium, so as to be appropriate to the given· 
preferences of individuals, the technology of production and the supply 
of factors. The distribution of income among the individuals emerges 
from the distribution of endowments, which is unexplained by the theory, 
and the rental price of their services. The rental price of each factor 
service can be shown to correspond to the marginal physical product of 
the factor times the price of output in each line of production. This is a 
consequence of cost minimization in production and competition in the 
market for factors. If the total supply of factors or the preferences of 
individuals change, prices change. The rental price of each factor is higher 

or lower according as the factor is relatively more or less "scarce." A 
different pattern of distribution corresponds to the endowments and the 
prices ruling in the new situation. In this sense, it is said that the distribu­ 
tion of income-payments to factors and to individuals-is determined 
by supply and demand consistent with marginal productivity pricing of 
factor services. 
If any factor is in excess supply in a given situation, its price is supposed 

to fall to zero. This means that the problem every society faces, that of 
consistency of the pattern of prices and income distribution with the 
social requirement of reproduction of the material conditions of produc­ 
tion (means of production and labor), is not explicitly recognized. When 
it is assumed that all "resources" are fixed and nondepreciating, this 
problem drops out altogether. Otherwise, the problem is admitted only 
indirectly through ad hoc assumption of conditions on the components 
of the vector of individual endowments, on the technical substitutability 
of factors in production, and on the degree of substitutability of goods in 
consumption. 19 

In order to have a determinate set of prices, including rental prices of 
the factors, the total supply of factors has to be taken as given for each 
equilibrium situation. It is therefore necessary to have a measure of their 
quantity independent of those prices. This poses no problem so long as 
each factor is conceived of in physical terms with its own technical unit 
of measurement.i" The problem comes with trying to conceive of capital 
as a factor in the same terms, that is, as a homogeneous entity the quantity 
of which is independently given and the marginal product of which can 
be made to correspond to the rate of profit. In general, no such entity 
exists. Capital, as a property relation, can be quantitatively represented 
as a sum of exchange values corresponding to a given set of prices of the 
means of production. On the other hand, the stock of capital goods which 
enter into production is a collection of heterogeneous commodities. It 
can be regarded as a homogeneous entity only when it consists of a single 
commodity. When, in addition, output consists of the same commodity, 
the marginal product of this commodity can be thought of as a technical 
datum which corresponds to the rate of profit. This is a very special case 
which would be of little interest outside the restrictive assumptions on 
which it is constructed were it not for the fact that it has come to occupy a 

19 See Koopmans I 957. 
20That this was Wicksell's conception is clear from his Lectures (1934: 149). 
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prominent place in the modern theory. We shall subsequently return to 
it (see Chapter 9).21 

It is in the specific form of the marginal productivity theory that is 
embodied the neoclassical conception of different categories of income 
as returns to different factors, reflecting relative factor scarcities and 
technical conditions of production. It was thought that this conception 
would carry over to an interpretation of"capital" as a factor of production, 
on the same footing as labor, and of profits as a return to such a factor. 
Indeed, it was felt that this transition could be made logically and without 
hitch from one situation to the other and back again, because the inter­ 
pretation of "capital" as a factor of production was presumed to be merely 
a special and convenient case of a more general case involving production 
with many different capital goods, or many factors of production, as 
many as one wished to assume. 22 It turns out, however, that there is no 
analytical basis for these presumptions. The confusion involved in this 
transition was pointed out by Bohm-Bawerk (1959) as early as 1884. 
At a much later date, Schum peter (1954: 655-56) again called attention 
to it when he wrote: 

For the votaries of the triad schema and of the theory that incomes are essentially 
prices (times quantities) of productive services, the natural thing to do was to 
interpret the yield of capital goods ... as a price for the productive services of 
those capital goods. This again may be done in several ways, though, unfortunate­ 
ly, all of them meet with this fatal objection: nothing is easier than to show that 
capital goods or their services, being both requisite and scarce, will have value 
and fetch prices; nor is it difficult to show that their ownership will often yield 
temporary net returns; but, all the more difficult is it to show that-and, if so, 
why-these values and prices are normally higher than is necessary in order to 
enable their owners to replace them, in other words, why there should be a per­ 
manent net return attached to their ownership. This point was not fully brought 
home to the profession at large until the publication of Bohm-Bawerk's history 

21 Ricardo dealt with a similar case in constructing his analysis of distributive shares. 
With an eye to the importance of agriculture in the conditions of his time, he chose corn 
as the relevant commodity, arguing that the rate of profit is uniquely determined within 
the corn-producing sector by technical conditions and a wage rate fixed in terms of corn. 
On this, see above, note 7, p. 8. 

22 Walras himself was well aware of the need to modify his scheme to take account of 
produced inputs such as capital goods. See Walras 1954. But with different kinds of capital 
goods being used in production and their relative supplies allowed to vary, the Walrasian 
system runs up against a problem. Competitive equilibrium requires that the price of capital 
goods equal their cost of production and that the ratio of the net rental to the price of the 
capital goods (that is, their net rate of return) be equal in all lines of production. The system 
must then provide a solution for both the level of the uniform rate of return and the quantities 
of the capital goods produced. But, as Piero Garegnani (1960, chs. 2, 3) has shown, the 
Walrasian system is incapable of providing such a solution. 
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of interest theories ... Until that time (perhaps in some cases even now) people 
thought (or think) that the easy proof of the proposition that capital goods must 
yield a return establishes ipso facto that they must yield an income to_ their owners. 
This confusion of two different things vitiates all the pure productivity theories of 
interest ... both the primitive ones ... and the more elaborate ones. 

In another version, which is subject to the same objection, the neo­ 
classical concept of capital is tied to the use of "roundabout methods of 
production" and the associated passage of time between application of 
physically specified inputs (capital goods and labor) and the subsequent 
flow of output. 23 Since such methods of production enhance the produc­ 
tivity of a given quantity of labor (otherwise those methods would never 
be adopted), it is possible to seek to attribute the extra output to the 
quantity of the extra inputs which may be only the extra time spent in 
using the roundabout method. This difference in output, in this view, 
constitutes the return to "capital" as a factor of production. By contrast, 
the Classical and Marxian theories take as given the fact that there are 
roundabout methods which enhance the productivity of labor. The 
existence of such methods is regarded as part of the description of the 
technical conditions of production in any society. Beyond this, and as an 
essential condition of capitalist society, capital is conceived to be a 
property relation that enables the capitalists to employ propertyless 
laborers in production and reap the difference between the net product 
and the amount paid out as wages. 
In general, the central feature of neoclassical analysis is that the 

problem of distribution, conceived in terms of a society of atomistic 
individuals, is solved entirely within the sphere of exchange as related 
both to exchange of factor services and to exchange of products. Underly­ 
ing this analysis is the conception of a society without classes, defined 
either in terms of appropriation of the product according to divisions in 
property ownership, as in Classical economic analysis, or in terms of a 
social-production relation (the capital-labor relation) based on control 
of labor in production, as in Marxian theory. In this respect, there is a 
fundamental division between the substance of neoclassical theory on 
the one hand and that of Classical and Marxian theory on the other.24 

23This is the distinctively Austrian version of the neoclassical argument. 
24The existence of this division, as well as other notable differences between Classical 

and neoclassical theory, begs the question as to exactly what sense is to be assigned to the 
term "neoclassical." This is a far-reaching question in the history of economic thought. 
We simply leave this here as an open question and stick to what is commonly accepted 
terminology. 
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Without classes in the above sense there can be no meaningful distinc­ 
tion between income from property and income from work. There is 
accordingly no special significance to be attached to the value sum of 
capital upon which profit is to be paid and on the basis of which a share of 
the product accrues to a particular class. Capital as a value sum constitutes 
merely an "aggregation problem." What really matters is the individual 
capital goods and their "own rates of return" associated with exchange 
of those goods through time. 25 There is then some question of what 
reality this conception is supposed to correspond to and what bearing, 
if any, it may have on the actual historical conditions of capitalism. In 
this connection, it has been suggested that this conception can be given 
meaning only in the context of an artisan economy (Robinson 1962a: 
1-6). 
When it comes to the problem of accumulation, this is treated in 

neoclassical theory essentially as a matter of the exchange of com­ 
modities through time, or the exchange of "time-dated" commodities. 
As such, the problem of accumulation has no special significance in this 
theory apart from the problem of exchange per se. The only difference is 
in the time dimension; and time is simply another physical dimension in 
terms of which commodities as objects may be distinguished from each 
other, as height, length, weight, smell and taste. 
In so far as the problem of accumulation is dealt with at all in the 

neoclassical tradition, the process of accumulation is constituted as a 
process of "deepening the structure of capital" (Wicksell 1934; Hirshleifer 
1970). It is a process in which the saving decisions of atomistic individuals 
drive the economy to a stationary state where the ratio of the quantity of 
capital to labor is optimal and where there is no further inducement to 
save because the rate of profit has fallen to the level of the rate of inter­ 
temporal preference or the "cost of waiting." What drives the economy, 
in this conception, are the intertemporal preferences of individuals 
engaged in exchanging consumption "today" for consumption "to­ 
morrow." The basic objective of the economy is consumption ;26 accumula­ 
tion is an incidental feature of individuals' consumption decisions and 
comes to an end in the stationary state. In this way the theory effectively 
denies the continuing and self-sustaining process of expansion of capital 
as an essential feature of the capitalist mode of production. 

25 On this see Bliss 1975. 
26 

For an early critique of this aspect or neoclassical theory, see Bukharin 1972. 

Understandably, therefore, the chief locus of economic analysis in this 
tradition is in the fiction of a stationary state taken over from the Classical 
economists and reconstituted for the purposes of neoclassical theory. 
Problems of economic growth and evolution of the capitalist economy 
are evidently alien to such a system of analysis. 27 For a long time there 
existed no systematic treatment of them within the neoclassical tradition. 
It is not surprising, then, that, when these problems sharply asserted 
themselves during the period of world economic crisis in the 1930's and 
after, this tradition should prove incapable of dealing with them. Arising 
as they did from considerations that were external to the neoclassical 
theory, they had to be, so to speak, thrust upon the theory from outside. 
The task of reconstructing the neoclassical theory fell to Keynes and his 

followers, who came thereby to develop what might be called a neo­ 
Keynesian analysis. The neoclassicals, for a time, sought to rebut one of 
the central arguments of the neo-Keynesians, namely, that the capitalist 
economy is inherently incapable of following a stable path of sustained 
expansion. But the discussion of this issue was short-lived. Neoclassical 
economics soon turned once again to the problem of efficient allocation 
of resources in accordance with consumers' preferences, now defined to 
embrace the problem of "optimal growth." 

Summary and Preview 
The model of production based on generalized scarcity of resources 

was developed by Walras. We may therefore call it the Walrasian model. 
In the Walrasian model, production is viewed as a one-way avenue from 
"primary" factors of production, the services of which are used in pro­ 
duction, to commodities that are used for final consumption. In the work 
of the Classical economists and of Marx, on the other hand, production 
as well as consumption (i.e. "necessary consumption") is viewed as a 
circular process by which commodities are transformed into each other 
through the application of labor in production. This view of production, 
which we might call the classical model, is formalized in the works of 
Neumann 1945, Leontief 1951, and Sraffa 1960. 
This view does not deny the role of a fixed supply of particular "re- 

27 lt would, in any case, be self-contradictory lo conceive or a process or sustained eco­ 
nomic growth in an economy in which all factors or production were truly "fixed." In this 
context. the analysis would have lo both start and end with the fiction or a "stationary 
state." 
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sources" in limiting the production of particular commodities. In Classical 
theory this was the role of"land." For Malthus, it was a central considera­ 
tion. Land being, in his view, fixed in total quantity and subject to 
diminishing returns as more and more labor is applied to production, it 
determined a maximum attainable level of output and a corresponding 
"optimum" level of population. For Ricardo, it was rather a matter of 
the existence of land of varying quality determining a rising share for its 
owners in the net product as more and more of such land is brought into 
cultivation. However, for theoretical purposes, we may legitimately 
abstract from the problem of "land," this being regarded as arising at a 
different level of the analysis from that with which we are primarily 
concerned. The existence of land and land rent raises complications 
which need to be discussed in their own right. 28 From the point of view 
of the problem of accumulation, the role of land has to be considered 
along with the possibilities of technical change. If we abstract from 
technical change, then it is just as well that we abstract also from the 
existence of land. 

Associated with the Walrasian model is a conception of capitalist society 
as a property-owning democracy based on exchange of products and 
factors in accordance with independently given preferences of atomistic 
individuals. Classical economic analysis recognizes basic class divisions 
in society as related to ownership of property and appropriation of the 
product. In addition, for Marx, production includes not only the technical 
conditions of the labor process but also the specific social relations 
within which these conditions are put into effect. Under capitalism, these 
social relations embody a definite class character-the capital-labor 
relation-related to capitalists' control over the labor process. The 
technical conditions themselves are regarded as dependent upon, as well 
as determining, the prevailing social relations in a dialectical manner. 

Starting from the classical model of production and with their con­ 
ception of social classes, the Classical economists arrived at what was 
thought to be a striking conclusion. Production is attributable to labor, 
that is, to current labor services and to means of production that are 
themselves reducible to the labor services embodied in them.29 Income is 
attributable to the ownership of property and to labor. Laborers get an 

28 For a modern discussion of the implications for the analysis of prices and distribution, 
see Sraffa I 960, ch. 11. 

29This statement, as it stands, is entirely without ethical or normative content. Neither 
does it deny the simple fact that both labor and means of production are required in order 
to carry out production. 

amount of the total product as payment for their labor services; the 
owners of property get an amount to cover replacement of the means of 
production used up and, in addition, they get the surplus that remains. 
Smith referred to this latter quantity as a "deduction." The point, as 
Marx saw, acquires an analytic content when expressed in terms of 
labor values and the theory of surplus value. Specifically, a part of the 
value which labor produces returns to it in the form of the value paid for 
labor power; the rest, which goes to the owners, constitutes surplus value 
or "unpaid labor.." It was then possible to go on to ask: what is there in 
capitalist society which enables the owners to get that surplus as a per­ 
manent source of income? And, how does the capitalist economy, including 
both the technical conditions of production and the social relations of 
production, evolve over time consistent with the continued production 
and appropriation of that surplus? 

Starting from the Walrasian model of production and the conception 
of atomistic individuals with given endowments of factors, it appears 
that income is attributable to the productivity of the factors and to the 
pattern of individual endowments and tastes. The size and composition 
of the individual endowments is left completely unexplained. Productivity, 
in this scheme, is a matter of an exogenously given technology or an ex­ 
change with Nature. Accumulation is an aspect of the consumption 
decisions of individuals. 
It is this issue of whether profits, and other forms of property income­ 

i.e. rent and interest-constitute a surplus which the rules of property 
and capitalists' control of the labor process allow the owners to appro­ 
priate, or whether they are to be considered a return to a factor of pro­ 
duction, which remains as the source of basic theoretical divisions and 
controversies in economics. Tied in with this are different conceptions 
of the nature and meaning of capital as a category in the analysis of 
capitalist production. These, in turn, are rooted in different theoretical 
perspectives on the problem of value, and hence in the theory of value. 
These different conceptions, located at the level of basic theoretical 
principles, necessarily condition the approach adopted to an analysis of 
accumulation and distribution. 
It is the Classical and Marxian view of production that is adopted in 

the analysis to be presented here.I'' in addition to which it is assumed that 

30There is no intention here to equate the Classical (or Ricardian) system of thought 
with the Marxian theoretical system. As should be evident from the preceding discussion, 
there are basic distinctions and differences between them. 
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production takes place at constant costs in terms of labor when technology 
is given. The assumption that technology is given means specifically that 
we are here considering the economy at a given "moment" or "epoch" in 
its development, taking the technical conditions of the labor process then 
prevailing as given, without inquiring either into the process of their 
evolution in the past or into the process of their subsequent development. 
It is then only natural and consistent with this assumption to assume that 
costs are constant. 
To emphasize, the assumption of constant costs is an entirely ap­ 

propriate assumption to make at this level of analysis. It implies only that 
the technical methods of production are independent of the scale of 
operation of the economy, whatever may be the range of alternative 
methods that are available at the given "moment". The question of the 
pattern of variation of costs in relation to scale, or the degree of "returns 
to scale", is tied up with that of the process of technical change and 
development of the economy as a whole. Therefore, it can be systematically 
dealt with only in the framework of a systematic analysis of that process. 

We shall be concerned to develop, in the above-described context, 
a critical view and understanding of how various approaches in contem­ 
porary theory formulate and solve the interrelated problems of accumu­ 
lation and distribution in the capitalist economy. 

Chapter Two 

Modern Growth Theory 

Introduction 
The general considerations which we have said motivated the concerns 

of the Classical economists and of Marx might be thought to underlie 
current interest in the study of economic growth. However, one would be 
hard put to verify this from a cursory look at recent contributions to the 
field. They often seem to have more to do with the properties of convex 
polyhedral cones in finite dimensional vectorspaces than with human 
"progress" or the historical development of capitalism. 
The fact is, as we shall see, that growth theory as currently constituted 

is concerned with a more limited set of questions. Such classical questions 
as that of the long-run outcome of the process of growth under capitalism 
cannot even be posed; for the analysis is set out in terms of a scheme which 
allows only for indefinite expansion. The term "growth" itself is often 
used to mean simply quantitative expansion in terms of an index of 
national output. In the field of the theory of optimal growth the question 
of "efficiency" of allocation in a growing economy is raised to a level of 
importance it never had for the Classical economists. Although they were 
aware of the existence of a problem of the efficient organization of produc­ 
tion, this was less important for them than the question of development 
of the material forces of production. For Marx, both of these were sub­ 
sidiary to the question of the social relations of production, that is, the 
social relations between people in production activity. In much of the 
recent theory, on the other hand, the social context of the analysis is 
often left unspecified or regarded as a matter of indifference whether it 
applies, for instance, to a socialist or a capitalist economy (cf. Solow 
1963: 9-16). In its most aggregative form, a world in which only one 
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commodity is produced, the theory completely ignores the problem of 
exchange values of commodities.1 When it comes to consider a world 
of many commodities, it virtually abandons not only the classical search 
for a measure of value but also all concern for the role of a theory of value. 

It will be found also that much of recent growth theory focuses on 
quantitative aspects of the relations involved in production and accumu­ 
lation and, perhaps for that reason, has thrown up a plethora of formal 
mathematical models. But not all the relations that are relevant for a 
theory of growth are quantitative, and the qualitative ones are not all 
representable mathematically. Mathematics is a convenient device for 
ensuring precision and logical rigor, once an adequate basis for the theory 
has been laid out. By itself, it cannot provide either a theory of growth 
or a complete representation of one. 

The Beginnings: Harrod's Problem 
Can a capitalist economy expand continuously at a steady rate? 

, This was the question that set modern growth theory going in the 1940's 
after a long hiatus during which the problem of economic growth had been 
all but ignored in academic discussion. In the capitalist economies a 
period of sustained expansion had only recently been broken by a deep 
depression. The problems of the depression had dominated discussion, 
and the analysis by Keynes of these problems was a major focus of 
attention. Soon, the attention of economists was increasingly turned to 
the problem of long-run expansion. The immediate context of their 
concern was the advanced capitalist economies. The specific problems 
of the colonial or underdeveloped economies had not yet come to the 
fore, and economic growth in the socialist economies was not considered 
of much interest. 
To this question Harrod offered a two-pronged answer: there is one 

and only one rate at which the system can conceivably expand, and there 
is nothing to guarantee that it will in fact expand at that rate. (See Harrod 
1939, 1948, 1960). 
The argument can be set out in simple terms, starting from the familiar 
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1 The problem does not, by this means, disappear. For, if the services of labor are viewed 
as a commodity, i.e. labor power, there is still a question of the rate at which this commodity 
exchanges against the commodity that labor produces. This is usually regarded as a question 
of income distribution. The point is that, in a "one-commodity" world, the problem of 
exchange value and that of distribution are not only inseparable but become one and the 
same thing. 

equilibrium condition of equality between investment and saving. Harrod 
assumed that a uniform proportion of net income is saved by the recipients 
of income. For the economy to be in equilibrium, this saving must match 
the investment which firms are undertaking. In symbols, this condition 
can be written as 

(2.1) I= sY 

where / is net investment, Y is net income and s is the given proportion 
of net income saved. Viewed in the Keynesian- framework of analysis, 
this condition has a straightforward meaning: investment generates 
income and demand through a "multiplier effect" and the equilibrium 
level of income equals the amount of investment times the multiplier 1/s. 
Now let K, the total value of capital in the economy, grow at the rate g. 
Assume further that the ratio of the value of capital to net income (the 
capital-income ratio) is a given constant. Let this be v. It follows from 
equation (2.1) that 

(2.2) I Y s 
g = - = s- = - 

K K V 

which is Harrod's basic "dynamic equation."? Harrod interpreted this to 
mean that, if the firms, taken together, were willing to grow at the rate ff 
given by (2.2), saving would exactly match the investment that is _going 
on.3 Their expectation of demand would prove to be exactly right and 
they could continue to grow at the same rate. The rate g is the warranted 
rate of growth. Under the assumed conditions, g is a unique number 
given by the constants s and v. Since the capital-income ratio is constant, 
the growth rate of capital is equal to the growth rate of income. 
The question which naturally arises next is whether the firms, in the 

aggregate, would be willing to grow at this rate, or, in other words, whether 
the firms' plans for investment, given the basis upon which they are 

2 A similar equation was independently derived by Domar (1946), using a somewhat 
different approach. For a comparison of the two approaches see Harrod 1959. The inter­ 
pretation given here follows that of Harrod, which had a greater bearing on subsequent 
development of the ideas. Strictly, Harrod's analysis was set out in terms of the incremental 
capital-income ratio, or !J.K/!J. Y. 

3 In his interpretation Do mar emphasized "the dual character of the investment process": 
investment generates demand through the multiplier and at the same time creates additional 
productive capacity. On this view, g is the rate of growth of income that equates demand 
with productive capacity. 
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formed, can be brought into line with the requirements for smooth 
expansion along the warranted path. Harrod argued that there is no 
guarantee of this in a capitalist economy in which investment decisions 
are largely taken by individual firms holding particular expectations 
about the profitable rate of expansion of their productive capacity. 
There is therefore no reason to expect, in general, that the warranted 
rate would in fact be realized. And, what if firms plan to grow at a different 
rate from that which is "warranted"? If the planned rate is below the 
warranted one, it is argued, intended saving exceeds planned investment, 
a situation of excess capacity exists, and actual growth falls. With a 
planned growth rate higher than the warranted rate, investment exceeds 
planned saving and this generates cumulative inflation. The path of 
warranted growth thus constitutes a sort of knife-edge: only one such 
path exists, defined by a unique growth rate; if the actual growth path 
happens to be different from it, the actual path is unlikely ever to con­ 
verge to it.4 

One aspect of the matter, that is, the situation of excess capacity and 
slowed growth, can be seen as a generalization to the long run of the con­ 
ditions which Keynes had earlier dealt with in the context of a slump. 
The root cause of both situations is regarded as the same: the failure of 
investment to generate sufficient demand to keep capacity fully utilized 
and growing. In the short run this takes the form of a slump, in the long 
run chronic stagnation. An alternative possibility to which the analysis 
points is a situation of continued boom and inflation associated with 
high levels of investment and growth. 

All of this, it should be noted, is independent of the question of employ­ 
ment and availability of labor in the process of expansion. Given the rate 
of utilization of productive capacity, the growth rate of employment 
equals the overall rate at which firms expand capacity less the rate at 
which labor productivity grows on average, owing to the introduction of 
new methods of production. Suppose now we introduce a condition that 
expansion along the warranted path should be capable of providing just 
enough employment for all the additional labor that is becoming avail­ 
able, once all the existing labor has been fully absorbed. From the point 
of view of the firms themselves, this condition is meaningless except to 
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4Harrod (1948: 86) expressed the point as follows: "Around the line of advance which, 
if adhered lo, would alone give satisfaction, centrifugal forces are at work causing the system 
lo depart farther and farther from the required line of advance." 

the extent that a shortage of labor constitutes a limit on their possible 
rate of expansion. This limit itself could be viewed as something which 
they could push out or contract by investing in methods of production 
that employ less or more labor per unit of investment. Nevertheless take 
this "full employment" condition as given. For full employment ~o be 
maintained over time, assuming that it exists initially, employment must 
grow at the rate of increase of the labor force. Assume that the rates at 
which productivity grows,, and the labor force increases, n, are indepen­ 
dently given and call their sum, following Harrod, the natural rate of 
growth. Steady growth with full employment then requires that 

(2.3) g = n + ,, 
where n + , is the natural growth rate. When growth takes place at this 
rate the economy is said to be in a golden age. 5 The condition that 
g = n + , is the golden-age condition; it requires that all parts of the 
system expand at a constant and uniform rate equal to the "natural 
rate." We could of course have a steady state, in the sense of growth at a 
constant and uniform rate, without the stringent requirement of con­ 
tinuous full employment.6 But, with the natural rate being fixed, the 
growth rate of the economy could not remain permanently above this rate. 
If we look again at the argument, it now appears that we have a con­ 

tradiction. If the warranted rate g is a single number, given by s/v, it 
cannot at the same time equal the natural rate n + , except by accident. 
However, it must be recognized immediately that the appearance of this 
contradiction does not arise from a logical flaw in the argument. On its 
own terms the argument is perfectly logical. First, the analysis tells us 
what the requirement is for equilibrium of saving and investment. Because 
of the particular conditions assumed to hold in the economy, there can 
be only one such equilibrium, one "warranted rate of growth." It is 
another matter whether growth at this rate could coincide with growth at 
the natural rate so as to provide continuous full employment. Since these 
two rates are independent, it turns out that they could be equal only as 
the result of an accident. 

But the argument does not end here. It is being said furthermore that, 
even if golden-age equilibrium can be shown to exist, the economy is 

:This felicitous_expression is due to Robinson (1956: 99). 
. One example )S a steady state with a constant fraction of the labor force unemployed. 

This has been called a "bastard golden age." See Kahn 1959. 
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unlikely ever to achieve it. In effect, what the argument points to is the 
existence of some mechanism, inherent in the operation of the capitalist 
economy, such as to make it incapable of bringing about equilibrium 
growth, whether at the natural rate or at any other rate. 
The preceding is a schematic presentation of the main lines of the 

argument. As an analysis of the process of expansion of the capitalist 
economy, it identifies, as an essential requirement of that expansion, a 
steady accumulation of capital by firms such as to absorb the saving that 
is available. It points to technical invention or innovation and increase 
of the labor supply as independent limits on the rate of expansion. Because 
there is no mechanism to bring these elements into appropriate relation 
with each other, it sees the process of expansion as being inherently 
unstable. In particular, Harrod goes on to show that, owing to the 
interaction of these different elements, the economy does not actually 
maintain an equilibrium of steady growth but might proceed by a series of 
investment booms interrupted by slumps or relapse into a state of complete 
stagnation. 7 To this extent, it is held that the "dynamic equation" and the 
relations it identifies provide the key to the existence of the business 
cycle and periods of chronic stagnation in capitalism. 
If we view the argument in broad terms, it may be said here that what 

Harrod, and Keynes before him, had rediscovered was the problem of 
periodical crises which Marx had long before shown to be an in~ere_nt 
feature of the process of expansion and development of the capitalist 
economy.8 Harrod's analysis of this problem is set out within the frame­ 
work of a distinctively Keynesian analysis, while constituting also an 
extension of Keynes's own analysis to the "long run." There are certain 
similarities with the Marxian analysis, but the two are in fact substantially 
different, as is indicated in Chapter 10.9 

In examining the analytical basis of Harrod's argument there are 
several questions to be considered. At the heart of the matter is a question 
of what governs the investment decisions of firms in a capitalist economy 
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7 Harrod regarded the situation in which the warranted rate is the greater of th_e t_wo 
rates as the most likely to be found in reality. Kaldor (1960: 230-31, 253-55) takes a similar 
view but holds that "the more the warranted rate tends lo exceed the natural rate, the more 
it will bend the natural rate in its own direction." . 

8 Robinson (1965: 96) points out that "Keynes could never make head or tail of Marx .. 
But starting out from Marx would have saved him a lot of trouble." . . 

9 For relevant discussions of the relation between Marxian and Keynesian analys1_s, see 
also Mattick 1969; Meek 1967: 179-95; Robinson 1947; Robinson 1951 b: 133-45; Robinson 
1960: 1-17; Sweezy 1953: 253-62; Sweezy 1972: 79-91. 

and whether the firms, taken together, can be relied upon to carry out 
accumulation at the rate appropriate to steady growth. In formal terms, 
this is a question of the in vestment function which describes their behavior. 
Harrod adopted an investment function based on the acceleration 
principle, according to which investment depends on the rate of increase 
of incorne.J? 

Another question concerns the role of saving. The argument assumes 
that a uniform proportion of income is saved regardless of its source. 
Given the rate at which firms plan to grow and the capital-income ratio 
this proportion may be too high or too low. If it is too high, actual growth 
falls. Far from promoting growth at a high rate, a high rate of saving 
thus tends to slow it down. If, on the other hand, the saving rate is too 
low, a high rate of accumulation cannot be sustained. Thus, the argument 
su_ggests that, from the side of saving behavior, there is nothing to ensure 
that growth will proceed at a steady rate. Under alternative assumptions 
about saving behavior, the case would turn out rather differently. Speci­ 
fically this is so, as we shall see, if it is assumed that saving is related to 
the share of income going to profits. 
The argument assumes also that the capital-income ratio is fixed. 

Underlying this ratio are various conditions related to the composition 
of the stock of capital goods and the flow of output which is being 
produced, the technology of the economy which governs the pattern of 
physical inputs required to produce the flow of output, and the prices 
at which that output and the stock of capital goods are valued. For the 
capital-income ratio to be fixed it must be assumed that these conditions 
are such as to make it so. It needs to be shown what the specific conditions 
are and alternatives to these might be considered. 
Finally, we are directed to a concept of the "natural growth rate," 

which sets a ceiling on the possible rate of expansion. The rate of accumu­ 
lation must be equal to it for there to be steady growth with full employ­ 
ment. If the rate of accumulation is less, there is growing unemployment. 
If the rate of accumulation is greater, it cannot be indefinitely maintained. 
Un_derlying the natural rate are technical change and population growth, 
which are seen as constant factors determined independently by exogenous 
forces. These together govern the growth rate of the "effective" supply of 
labor. Whether these factors are to be considered exogenous ("natural") 

1° For a discussion of this aspect of Harrod's model, see Bau mo I J 959, ch. 4. 
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or not is a matter that needs further investigation. We also need to ask 
why it is that unemployment should be ruled out and what role it actually 
plays in a capitalist economy. 
These questions suggest the routes along which it is possible to go in 

order to examine further Harrod's formulation of the problem. All of 
them have been pursued in subsequent work, some more vigorously 
than others. One must of course have some reason for wanting to choose 
one route or another. That reason, in turn, must derive from some syste­ 
matic conception of the way in which the capitalist economy works and 
the forces which govern its expansion. It must derive, in other words, 
from a theory that is applicable to the situation being examined. 
Harrod's argument provided a lead which set off an extended discus­ 

sion and controversy. The specific problems he posed and the analysis 
he offered provided a focus for much of the ensuing discussion. In the 
course of it other problems were raised. Some of these problems arose in a 
different context. This was so, for instance, in the case of problems con­ 
cerning the meaning and measurement of "capital," the nature of tech­ 
nology, the choice among methods of production, and the determination 
of the rate of profits in the capitalist economy. 11 These problems were all 
nevertheless related to each other at the level of basic theoretical prin­ 
ciples. Their solution accordingly required drawing upon such principles 
wherever they were to be found or fashioning new ones to suit the task. 
From the attempts to do this, various theoretical "models" have emerged 
which incorporate different approaches to these problems. It is our purpose 
in this book to investigate the logical basis and substantive content of 
these approaches. 

A significant line of development of analysis not dealt with here is the 
large literature on formal models of the business cycle (see, for instance, 
the collection of papers presented in Gordon and Klein 1965). This 
literature was concerned with explaining the mechanism of endogenous 
generation of cyclical fluctuations in the capitalist economy. But it did 
not get very far as a whole. Among other things, it left the explanation of 
forces causing recurrence of the cycle to exogenous "random shocks." 
It also failed to integrate a theory of growth and the business cycle as 
aspects of the same phenomenon. In later work the problem of the business 
cycle was altogether displaced by a preoccupation with the properties of 
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11 For a review of some of the controversies on these issues see Harcourt 1972. 

steady-state growth. For instance, there is no mention of that problem 
at all in Kaldor's [1965] definitive list of the "stylized facts" appropriate 
to the construction of a theory of economic growth. 

On Equilibrium and Golden Ages 
The concept of a steady state or a golden age, as an equilibrium of 

balanced expansion at a given uniform rate, underlies most of the analysis 
with which we shall be dealing in this book. It would seem, on the face of 
it, that this concept is far removed from the actual historical process of 
cyclical expansion under capitalism. In that connection, one may want 
to question the relevance of a concept such as this. On the other hand one 
finds an idea similar to the concept of a steady state in Marx's schemes of 
"simple reproduction" and "expanded reproduction" as well as in 
Schumpeter's "circular flow of economic life." 12 The steady state has a 
close resemblance also to the concept of a stationary state found in the 
work of the Classical economists. In view of the central role of this con­ 
ception in the analysis presented here, it is essential that we should have 
a clear idea both of its meaning as a theoretical construct and of its possible 
relevance to an analysis of concrete historical conditions. The first of these 
two considerations is taken up in this section. The second is postponed 
until the next section. 
There are two strands of recent theory which make use of this con­ 

ception. One follows in a line of development directly from the formulation 
given by Harrod and Domar. Its characteristic feature is that it focuses on 
the aggregate conditions of equilibrium. It therefore deals with the 
relations between such aggregates as the value of capital, income, employ­ 
ment, investment, and saving, broadly defined for the economy as a whole. 
The other is associated with the work of Neumann (1945), Leontief 
(1951), and Sraffa (1960).13 It views the economy in disaggregated terms, 
explicitly recognizing the fact of a multiplicity of production sectors and 
interdependence in production between different sectors. The focus is 
upon the pattern of prices, the commodity composition of output, and 
the technical conditions of production in the various sectors. 

"See Marx, Capital I, ch. 23; II, chs, 20, 21; and Schumpeter (1934, ch. 1). The concept 
of a "uniformly progressing state," which is the same in all essentials as a steady state, was 
employed by Cassel (I 932, ch. 1 ). 

1 3 Sraffa's analysis, unlike that of the others, is based on a system in which there are no 
changes in the scale of production. 
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These two strands at first evolved quite separately from each other, 
but over time have tended to be brought together. 14 This was only natural 
since the two are merely different ways of looking at the same problem. 
Bringing them together makes it possible to have an integrated picture 
of the structural relations that characterize a growing economy, albeit 
one which is growing only by a steady expansion of all its units. It is in 
the framework of this integrated picture that some of the central problems 
of the modern theory will be examined in subsequent chapters. We shall 
of course simplify where necessary in order to make the analysis manage­ 
able. For this purpose the analysis is presented, in part, in terms of a 
simple model of an economy with only two sectors of production. This 
model is a direct descendant of Marx's two-department scheme and 
effectively combines an aggregative analysis with some degree of dis­ 
aggregation. 
The formal features of an economy in a steady state can be easily set out. 

The central feature is that accumulation is going on at a steady rate through 
time. We need not suppose that net accumulation is positive, that is, that 
there is net expansion of the stock of means of production. It could be 
that the stocks accumulated in the past are only being replaced as they 
depreciate. In this case the system is said to be in a stationary state. 
It must be supposed that the technical conditions are such as to allow 

growth to continue at a steady overall rate. Under the assumption that 
all commodities are produced except labor and with an unchanging 
technology, the upper limit on the expansion of the system would be 
either the rate of growth of labor supply or the smallest of the rates at 
which the technology makes it possible to expand net output of each 
commodity. As long as the limiting rate is positive, the system can expand 
at any positive rate within that limit. The actual rate need not be constant, 
but, with constant returns to scale, a constant rate would be technically 
feasible even in the absence of technical change. 
The context of the analysis is taken to be a capitalist economy in 

which production is organized by capitalist firms which own capital in 
means of production, hire labor, and sell the product on a market in the 
expectation of profit for the owners. Units of labor are assumed to be 
homogeneous and a uniform wage is paid per unit. Competitive conditions 
are assumed to exist. This means, in particular, that capital is free to move 
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14See, for instance, Morishima 1964, 1969. 

into any line of production, going from one line to another according to 
which yields the higher profits. These conditions ensure that a uniform 
rate of profit is established throughout the system. Prices are then such as 
just to cover costs of production, consisting of wages at a uniform rate 
per unit of labor and gross profits sufficient to pay for replacement of 
commodities used up plus net profit at the ruling rate on the value of the 
stock of capital evaluated at those prices. These are "prices of production" 
or "normal prices." 
The various types of capital goods in existence embody the technique 

that has been selected from the available alternatives in accordance with 
the ruling rate of profit on the principle of minimizing costs (or maximizing 
prospective profits on the amount of finance committed). The composition 
of the stock of capital goods is adjusted to the technique in use and to the 
composition of output. The composition of output is such that consumers 
are able to buy the output of consumption goods at the associated dis­ 
tribution of purchasing power and firms obtain the capital goods ap­ 
propriate to the rate of accumulation that is going on. In all sectors, a 
"normal" rate of capacity utilization is being realized on average and is 
being maintained over time as demand grows along with the expansion of 
capacity. 
The overall equilibrium of the system requires that saving equals the 

va_lue of investment. When replacement is being met out of gross profits, 
this means that saving out of the incomes derived from net profits and 
from wages must match net investment. It follows that the volume of 
e_xpenditure for consumption is equal to the value of output of consump­ 
tion goods. 
Technical change can be introduced into this scheme. For it to be 

consistent with steady growth it must go on at a steady pace in all lines 
of production. It must also be neutral in the sense that the value of the 
capital goods employed per unit of output remains constant as output 
per unit of labor rises. With a constant rate of profit, this means that the 
real wage per unit of labor rises with the productivity of labor. Hence the 
overall shares of labor and of capital in net income remain constant. It is 
evident that this is merely an ad hoc treatment of the problem of technical 
change, a treatment that is solely geared to preserving the conditions 
assumed to characterize a steady state. Therefore, it could just as well be 

·omitted. 
"Money" can also be introduced into this scheme. Assume that the 
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wage bargain is struck in terms of money and commodities are sold at 
money prices using money as the medium of exchange. For owners of 
wealth, money is a store of wealth. Firms borrow finance for the purpose 
of carrying out investment. Equilibrium requires that the rate of interest 
on money, allowing for a risk premium, be equal to the rate of profit on 
capital, and the supply of money must expand to meet requirements so 
as to keep the rate of interest at that level. The level of money prices 
follows its own course consistent with the underlying conditions and with 
the trend in the money wage rate. For the prices of commodities in general 
to remain constant, the money wage rate must rise at the rate of increase 
of labor productivity so as to keep the real wage growing at the same rate. 
Now, there are several things to note about this scheme. First, it is a 

moving equilibrium to the extent that production, employment, and 
income are growing over time. However, the type of motion taking place 
here is somewhat deceptive. Since all the relevant variables are changing 
at the same rate, if the growth rate itself is constant it is easy to convert 
the system to ratios that are constant. Even in the presence of positive 
net accumulation and technical change, the system would then appear no 
different from what it would be in a stationary state. In recognition of 
this feature the name quasi-stationary equilibria has been given to equilibria 
of this type. The difference is of course that in a stationary state there is 
no net accumulation or technical change; but in some respects, as we 
shall see, the results turn out to be hardly different. 

Another element in the scheme is that decisions are being taken in the 
light of expectations about "the future." Most clearly is this so in regard 
to investment decisions. Given the fact that production takes time, the 
decision to invest is a decision to commit an amount of finance to the 
future through the purchase of capital goods and the hiring of labor in 
the expectation of profits (i.e. net profits plus amortization) on the capital 
advanced.15 Equilibrium, in this situation, must therefore mean that those 
expectations are being fulfilled: the current rate of profit is equal to the 
expected one.16 For this purpose, it could be imagined that the rate of 

I 
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15 Each individual firm, seeing the problem in this way, has to decide how much to invest 
even though there may be no other choice but to invest. There is then a problem of ensuring 
that, for the system as a whole, the individual plans for investment add up to just the right 
amount, that is, the amount which enables the firms to realize the profits expected on the 
investments already made. 

'6This has a further implication. The stock of capital goods in existence at any moment, 
fully specified in all its diversity, has been brought into existence by decisions taken "in the 

profit has been constant for some time, so that everyone comes to know 
what it is on the basis of experience and confidently expects it to continue 
at that level. There exists what has been called a state of tranquillity.11 
It may then be supposed that the economy follows the equilibrium path , 
because the experience, expectations, and behavior of the actors in it 
are allowing it to do so. It must be admitted, however, that this is simply 
a way of fitting expectations to the assumed condition of equilibrium 
and not a satisfactory treatment of the problem of expectations as such.18 

A particular steady state is based on a given set of conditions and 
interrelations among them: a given rate of accumulation of capital, 
given rates of saving from the stream of net income, a given state of 
technical knowledge (or rate of technical innovation), a given rate of 
increase of the labor force, and given set of expectations. To ask whether 
such a situation exists is to ask whether the conditions which define it 
are mutually compatible or self-consistent. There may be one or many 
such equilibria, each corresponding to a different set of conditions, or 
none at all. This is usually referred to as the problem of existence of 
equilibrium. 
Given the nature of steady-state or golden-age equilibria, a question of 

movement from one equilibrium to another cannot arise. Every equilib­ 
rium involves a specific stock of means of production appropriate to the 
technique in use and an appropriate set of expectations about the future 
which will be fulfilled. The description given so far provides no informa­ 
tion on how such movement or process of change could occur. The 
situation is rather like that of a train moving along a fixed track, the 
path of which is known beforehand and the path from which it comes is 
also known. Once the track is laid out and the train is put on it, there is 

past" in the light of particular expectations held by firms about what the present was likely 
to be. For the stock of capital goods to be different from what it is, expectations would have 
had to be different and a different pattern of accumulation would have had to take place in 
order to have brought it into existence. Thus, equilibrium in this sense is not a stale that is to 
be reached "in the future" or "in the long run." 

17 The concept of tranquillity was introduced in this context by Joan Robinson who 
attributes it to M. Kalecki. See Robinson (1956: 59, 66-67; 1952: 159). She points out that 
this way of handling expectations is "a simple device which enables us to conceive of beliefs 
about the future which are going to be proved correct (in stable conditions) without being 
obliged to deprive those who hold them of Free Will." It yields results similar to the assump­ 
tion of perfect foresight. Compare also the concept of"normalcy"; see Baumol 1959: 54-55. 

18 For a relevant methodological critique of the traditional treatment of expectations in 
theoretical models, see Sweezy 1937-38. 
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nowhere else it can go but forward.19 To consider a process of change 
from one position to another, that is to say, from one track to another, 
would be wholly incongruous under the stated conditions of the problem. 
It is possible to examine different equilibrium positions (regarding 

them as if they were different tracks) and compare the conditions and 
interrelations prevailing in them. This is what is called comparative 
equilibrium analysis. It corresponds to a comparison of different economies, 
each moving through time along its own equilibrium path without any 
relation existing between them. In this context, several questions arise, 
for instance, about the determination of the equilibrium levels of the 
rate of profit and the rate of growth, the distribution of the net product 
between the owners of means of production and workers supplying labor 
services, the valuation of the stock of means of production and the choice 
of technical methods of production. One can begin to tell a "story" in 
answer to such questions. It cannot, of course, be presumed or pretended 
that in doing this one has as yet begun to discuss actual history. 
The equilibrium relations are necessarily "true," that is, they follow 

from the assumed conditions regarding saving, investment, pricing, 
distribution, technology, etc. The main interest is in the "story" that 
is told about those relations and in the answers that are given to the 
relevant questions. Different stories are based on different assumptions; 
they ask different questions and provide different answers to the same 
questions. One problem is, of course, to determine which is the "better" 
story in some sense. It must be insisted, however, that a minimum condi­ 
tion to be met by any story is that it should be internally consistent. As 
we shall see, this can be, a problem for some types of stories. 

A sharp distinction has to be made between comparisons of equilibrium 
positions in the sense defined above and a process of change and adjust­ 
ment. For instance, suppose we find from equilibrium comparisons that 
a higher rate of saving by the recipients of net income is associated with a 
higher growth rate. This would be a consequence of what had been shown 
to be the conditions prevailing in each of two separate equilibria. It 
would be quite illegitimate to conclude from this finding that a rise in the 
rate of saving above that which has existed in the past would bring about 
a higher rate of accumulation. It could well bring about a recession or a 
slump. The point is that one cannot say what would happen in such 
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19The analogy breaks down insofar as the train, but not the golden-age economy, can 
move backward on its track. 

circumstances until one has specified the process of change that would 
take place when such an event occurs. Under the assumption that tranquil­ 
lity prevails, it can be taken for granted that an equilibrium is stable in 
the sense that a chance change in any direction will soon reverse itself. 
This is because of the assumption that all actors in it have acquired a 
clear view of what the equilibrium is and confidently expect it to continue. 
This is evidently the simplest case that could be imagined and can be 
viewed merely as an analytical convenience. In a world in which frequent 
disturbances occur and expectations are continually being falsified, 
expectations of what is "normal" cannot be held with confidence. More­ 
over, incompatible relations or "internal contradictions" are liable to 
upset the situation from within. Reactions may then be such as to make 
the situation highly unstable. Whatever the case, it is necessary to explain 
the behavior of the actors, the interactions between them, and what 
forces keep the situation within bounds, if at all. 
Now, the fact is that, if the "story" that was told in the previous step 

were sufficiently elaborated, it would of course be possible to say what 
the process of change would be. Thus, what we can now see is that a 
theory, if it is to be adequate, must provide an explanation not only of 
the structure of equilibrium relations and the differences among equilibria 
but also of the process of change through which an economy moves. 
Only then does a theory begin to acquire a "historical" character.i? As 
it turns out, it is the former set of problems, those of existence and com­ 
parative analysis of growth equilibria, which have been mostly dealt with 
in recent work. 

Equilibrium and History 
The conditions of a steady state only have to be stated in order to 

appear "unrealistic." But the question of their realism or unrealism is not 
at issue. The important question is whether, as an abstraction, the concept 
of a steady state distorts reality in a significant way, or whether it helps 
in some sense to illuminate reality. 
It has sometimes been claimed on behalf of this conception that, in 

some respects, it approximates certain "stylized facts" of history in some 

2° For a relevant discussion of the distinction between historical and equilibrium models, 
see Robinson I 962a: 22-34·. The concept of "historical" being used here is used in a very 
limited sense as referring to "disequilibrium" situations, not in the broader sense of qualitative 
change in structural conditions. 
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of the advanced capitalist economies (see Kaldor 1957, 1965). In particular 
it is said that, in these economies aggregate output and output per worker 
tend to grow at a steady rate over time, whereas the real capital stock, 
however measured, grows at about the same rate as aggregate output. 
Together these imply that capital per man rises over time and the capital­ 
output ratio remains constant. The overall ex post rate of profit on capital 
has also been found to be constant. It follows that the share of profits in 
income, which is the rate of profit multiplied by the capital-output ratio, 
has been constant. 

All of these "facts" are seemingly consistent with the picture of a steady 
state and, for this reason, the conception has been thought to have 
validity as a factual description, at least in regard to this range of facts. 
These are, furthermore, the facts that, it is suggested, a theory of growth 
should explain. Additionally, it is suggested that a theory of growth 
should explain also the observations, across different economies, of 
(a) significant differences in the rate of growth of output and output per 
worker, (b) differences in the share of wages in net product, and (c) a high 
positive correlation between the share of profits in income and the share 
of investment in output. The comparative analysis of steady-state equi­ 
libria is supposed to throw light on such observations. 
There has been considerable discussion about the empirical basis of 

some of these "stylized facts" that calls into question their status as facts. 21 
Quite apart from the empirical validity of this range of "facts," we know 
also that the historical pattern of growth has not been one of uniform 
sectoral expansion but, characteristically, one of uneven or nonpropor­ 
tional growth.22 This is inconsistent with the steady-state assumption of 
a uniform rate of expansion. 
The question of what the facts show and what is therefore to be explained 

is of considerable importance. Much work also remains to be done in 
gathering the facts. Nevertheless, discussion of these problems need not 
delay us here. One could be agnostic or skeptical about the validity of 
the "stylized facts" and still find the concept of a golden age analytically 
useful. Joan Robinson, who gave the concept this name, regards it as 
"a mythical state of affairs not likely to obtain in any actual economy" 
(Robinson 1956: 99). Its usefulness is seen rather as "a means of distin- 
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21See, for instance, Damar 1961, Anderson 1961, Solow 1958, Urquhart 1959. 
22 For some evidence on this, see Chenery 1960. 

guishing various types of disharmony that are liable to arise in an uncon­ 
trolled economy" (Robinson 1962a: 99). On the other hand, Kaldor, who 
introduced the "stylized facts," seems to regard the concept as broadly 
consistent with those facts. It is therefore seen as an appropriate basis 
for constructing explanatory hypotheses directly applicable to actual 
historical experience. Solow (1970a) takes a similar view as well as 
considering it a suitable framework with which to examine policies for 
"managing" the economy and to undertake empirical estimation of 
"production functions" and the "sources of growth." Pasinetti (1962: 279) 
views it as "a logical framework to answer interesting questions about 
what ought to happen if full employment is to be kept over time, more 
than as a behavioural theory expressing what actually happens." Others 
see it, if not as a description of the normal state of affairs in advanced 
capitalist economies, perhaps as a situation that could be brought about 
by state intervention and planning (cf. Meade 1961: 3-4; Swan 1956). 
From the various uses that have been made of the concept of a steady 

state, it seems possible to distinguish three different approaches to its use 
as an analytical scheme. One is to regard it as an abstract formulation of 
the conditions required for the economy to continue to reproduce itself 
from one period to another at, say, a given level of the rate of profit or at 
a given rate of growth. These are the necessary conditions, so to say, for 
balance with either growth or stagnation. The scheme enables identifica­ 
tion of the relevant economic relations, examination of the requirements 
for their consistency, and comparison of the structure of different possible 
sets of conditions. It also provides, at this level of abstraction, a vehicle 
for an initial statement of what is perceived within the framework of a 
particular theory to be the direction of causation or the "determining 
conditions" among the economic relations. 

Starting from this conception and without any commitment to the view 
that balance (or equilibrium) as defined is ever, or tends to be, actually 
established, it is possible to go on to analyze possible sources of imbalance. 
The steady state serves as a reference point against which various patterns 
of imbalance can be studied and their causes investigated. The theory of 
growth is contained in the hypotheses that the analysis offers about the 
causal factors determining the imbalance. In this way, the theory provides 
a basis for understanding and interpreting history after it (that is, the 
theory, not history) has been appropriately modified to take account of 
time and place. 
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Marx's scheme of reproduction was constructed on this basis and was 
so used by Rosa Luxemburg (1951) and others for examining the causes 
of crises and imperialism. There is no need however, in the Marxian 
usage, to anchor the conception of a state of reproduction (whether it is 
"simple" or "expanded") in a subjective principle such as the "expecta­ 
tions" of individual capitalists. It is rather a condition that derives from 
the social requirement of reproduction of capital as a whole. 23 

In some respects, Harrod's use of the steady-state concept has a formal 
resemblance to this approach. The approach taken by Robinson (1962a) 
is also consistent with it. The different "ages" of growth which she con­ 
structs can be seen as a taxonomy of possible historical patterns of 
growth, each drawn with reference to the "mythical" pattern of a golden 
age but lacking any continuing evolution from one age to another. 
There is a second approach according to which there is held to be some 

correspondence between the steady-state path and the actual historical 
experience of capitalist economies (if only in broad outline and allowing 
for the controls provided by the state). On this view, it becomes a crucial 
problem to show that a golden-age equilibrium is stable in the sense that 
a departure from the equilibrium values would set in motion forces such 
as to produce a return to those values. This is the role of stability analysis 
in this context. A theory of growth thus seeks to account for how the 
conditions and relations characterizing the equilibrium path, including 
the given level of the rate of profit and rate of growth, are maintained and 
reinforced. This general viewpoint appears to be broadly characteristic 
of Kaldor's approach. It seems to represent also the position of Solow. 
Additionally, Solow holds that the relationships obtained from steady­ 
state models, whether of the more complex and "quasi-realistic" type or 
in the form of simple "parables," can be used to "predict" actual behavior 
and statistical trends. 24 

The distinctions between these two approaches should be clearly 
recognized. The second approach is basically pragmatic and tends to 
follow an empiricist method. Its emphasis on a direct correspondence 
between the steady-state path and the actual history of capitalist econ­ 
omies presumes the existence of some sort of self-regulating mechanism 
in such economies. The first approach does not presume any such corres- 
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23On this see Marx, Capital I, ch. 23; II, part 3. For a relevant discussion of Marx's 
concept of reproduction, see Althusser and Bali bar 1970, part 3, ch. 3. 

24 See Solow 1957. For a complementary statement of this position, see Samuelson 1962. 

pondence or self-adjusting mechanism. In particular, Marx viewed the 
historical process of capitalist expansion and development as inherently 
prone to recurring economic crises of various forms. Such crises are due 
to internal contradictions, which themselves produce qualitative changes 
in the social system and which it wasthe purpose of his analysis to identify. 
In this sense, Marx's approach is dialectical-historical. Outside of the 
Marxian tradition, this concept of inherent contradictions in the operation 
of the capitalist economy has not received much attention in the recent 
work. It was noticed "in passing" by Schumpeter (1954: 971) as a matter 
of "far-reaching importance." 

A third approach to use of the steady-state concept is in the context of 
attempts to rank different growth paths in terms of some independently 
established criterion of "social welfare" as related exclusively to con­ 
sumption. This line of inquiry began with the work of Ramsey (1928). 
It was revived by Dorfman, et. al (1958) and flourished for a time, becoming 
known as the theory of optimal growth.25 The analytical problem posed 
is to determine which is the best or optimal path in the sense of maximizing 
an index of welfare. It has been shown that, under certain conditions, a 
steady-state path is itself the optimal path or serves as a "turnpike" for 
reaching some defined objective. To solve this problem, one must have 
some criterion for evaluating the welfare of society as a whole, and there 
must be more than one path from which to choose. It must also be pre­ 
sumed that there is some social context in which such an analysis makes 
sense. 
To distinguish this approach from the previous ones, we may call it 

the technocratic approach. It is concerned less, if at all, with explaining 
the actual historical pattern of production and accumulation in capitalist 
economies than with the derivation of rules for the ideal organization of 
production. 

A rationale of the technocratic approach seems to lie in the presumption 
of neoclassical theory, going back to Bohrn-Bawerk and Fisher, that 
intertemporal preferences regarding consumption enter into the accu­ 
mulation process through the savings decisions of the rentier class. 
Koopmans (1976b: 97) notes in this connection that "the main aim is to 
obtain insight into the effect of, and the scope for, time preference." In 
defense of this approach, Solow (1963: 15) claims that it is "the easiest 

25For a review of this literature, see Koopmans 1967a,b. 
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and safest route to a simple but rigorous view of the subject" and that 
"By asking planning questions, allocation questions, we can ... dodge 
many embarrassing questions of definition and their ideological over­ 
tones." Against that claim it could be argued, as Solow recognizes (ibid., 
p. 16) that "a capital theory erected on planning grounds has no relevance 
to the actual behavior of any real capitalist economy." This argument 
has never been effectively rebutted. 26 

It is the first, or Marxian, approach to interpretation and use of the 
steady-state concept that is adopted in the present work. The technocratic 
approach and the analysis following from it will be ignored. We shall 
also be entirely concerned with theoretical analysis and not at all with 
problems of empirical application. 

A process of non proportional growth is what is most directly relevant 
to the uneven development of the world economy and to the situation 
of the underdeveloped economies or underdeveloped regions within 
national units. To the extent that it ignores this dimension of the growth 
problem, it is perhaps in this respect that the concept of steady-state 
growth does most violence to our sense of historical reality. What is 
needed in this connection is a theory of uneven development. 

Profits and Interest 
For the purpose of the subsequent discussion, a sharp distinction is to 

be made between the rate of profit and the rate of interest. We examine 
here the meaning and significance of these two concepts. 
The concept of (net) profit refers to the excess of total income above 

wage costs and depreciation that is earned from the employment of 
wage labor in production. It bears a more or less regular proportion to 
the sum of money values (or capital sum) used directly or indirectly in 
the employment of labor in whatever sphere such capital is employed. 
That proportion is the rate of profit. Several different uses of the concept 
of rate of profit may be distinguished. 
First, this concept is commonly used with reference to the total amount 

of profits generated in the economy as a whole. In this context, it is 
customary to speak of the rate of profits (that is, profits in the plural). 
As a quantity, it is a quotient consisting, in the numerator, of the total 

26 For a use of the golden age scheme to answer planning questions in the context of a 
planned economy, see Mathur 1965. 
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profits (or the share of profits in the total product) and, in the denominator, 
of the total value of invested capital in the economy (or the capital-output 
ratio). It is thus a combination of two other quantities,.one of which 
refers to the overall distribution of the product between profits and 
wages, the other to the value of total capital. 

A rate of profits in this sense always exists as a problem to be explained 
in the context of a capitalist economy. It is a macroeconomic quantity, 
itself a combination of other macroeconomic quantities, all of which 
relate to the economy as a whole regardless of the level of disaggregation 
of the economy. Its level must therefore be explained with reference to 
the economy as a whole. 2 7 As a concept, it must be located in a theory 
that is explicitly stated in macroeconomic terms. In a similar vein, Pasinetti 
(1962: 278) notes, in regard to his own analysis of this problem, that "the 
foregoing investigation is not 'macroeconomic' in the sense of representing 
a first simplified rough step towards a more detailed and disaggregated 
analysis. It is macro-economic because it could not be otherwise. Only 
problems have been discussed which are of a macro-economic nature; 
an accurate investigation of them has nothing to do with disaggregation" 
(emphasis added). 

A different concept is that of the rate of profit generated within a single 
industry or firm. As a quantity, this may be higher or lower than the 
overall rate of profits. As a concept, it relates to the individual firm or 
industry. For the economy as a whole, there may be a hierarchy of different 
rates of profit in this sense, ranging from the highest to the lowest. The 
pattern of individual rates of profit is a problem to be explained on its 
own terms quite apart from the explanation of the overall rate of profits. 
Explanation of the former must also be imbedded within a theory that 
focuses upon individual sectors and firms in the economy and the differ­ 
ences that exist between them. The theoretical models considered here 
have very little to say on this problem. 28 

On the assumption that competition exists in the sense that capital 

27 Although the need for explaining a macroeconomic quantity in terms of macroeconomic 
relations can be readily granted, it needs to be shown also how these relations are consistent 
with individual and group behavior affecting formation of prices, wages, and decisions 
concerning production, saving, and investment. But such problems arise at a different level 
of the argument. 

28 A major effort in the direction of a systematic treatment of this question is that of 
Kalecki (1954). Another is that of Steindl (1952). The question is also taken up by Leon 
(1967). 
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is free to move from one industry to another in order to capture differences 
in the rate of profit, it is reasonable to assume a tendency towards a 
uniform rate of profit in the economy. The condition of a uniform rate 
of profit is then a consequence of the assumption of competition in this 
sense and of the tendencies associated with competition. On this assump­ 
tion, it becomes possible to speak of the individual rate of profit as if 
there were just one such rate. There is then no distinction to be made 
between the overall average rate of profits and the individual rate. 29 

This is a matter of great analytical convenience and, in this respect, could 
be regarded as a useful first approximation. It is this assumption which 
is made in the analysis presented in subsequent chapters. It is, moreover, 
the theoretically appropriate assumption to make if it is believed that 
strong competitive forces exist in a particular historical situation so as 
to create a tendency toward a uniform rate of profit. 
All of this relates to the realized rate of profit as viewed either from the 

level of the overall rate for the economy as a whole or from that of the 
individual rates for particular industries and firms. We may distinguish, 
next, the expected rate of profit which is a matter of the income that is 
expected to be generated in the future by investments that are being 
planned. This concept is used in the context of decisions by firms con­ 
cerning the rate of investment and the technical form in which such 
investments are to be embodied (or the "choice of technique"). Other 
terms like "rate of discount," "marginal efficiency of capital" and "rate 
of return on investment," which are often used in this context, have a 
similar meaning. Determination of the expected rate of profit has to be 
made in the light of what a theory says about the formation of expectations. 
It is common to assume that expectations are formed on the basis of 
past experience. This assumption then provides a link between the 
expected and the realized rate of profit. The two need not be the same. 
In a state of steady growth when expectations are consistently fulfilled 
so that long-period equilibrium prevails, the expected rate of profit then 
turns out to be equal to the realized rate, which is constant. 

Interest is the payment for financial wealth. That is to say, it is the 
payment received by the owners of the existing stock of financial assets 
of various sorts (securities, bonds, bank deposits, etc.), representing loans 

29Strict equality of the rate of profit in all sectors is not a necessary feature of this assump­ 
tion. Profit rates may be higher or lower than the average, reflecting elements of risk and 
uncertainty that are specific to each sector. 

made in the past and accumulated cash reserves. Each type of financial 
asset has its corresponding rate of interest which is the rate at which 
interest is paid on the value of the a~set. Assuming, for simplicity, that 
there is one such asset, say, "money," then there is only one such rate, 
and we can speak unambiguously of the rate of interest on money. A 
theory of interest is directed to explaining how the market for financial 
assets works to determine the pattern of rates of interest appropriate to 
each type of financial asset. It can be assumed that on a steady-state path 
(with constant prices) the rate of profit is equal to the rate of interest, 
allowing for a risk premium on capital invested in production. However, 
to say that the rate of profit and the rate of interest are equal is not to 
say that they are one and the same thing. 
The analysis which follows has nothing to say about the determination 

of the rate(s) of interest. It is focused exclusively on the rate of profit. This 
bias reflects the relative emphasis placed upon these matters in the 
theoretical approaches discussed here. This procedure is also consistent 
with the Classical and Marxian view of profits as a generic type of class 
income, interest being a derivative form which is paid out of (gross) 
profit and ultimately regulated by it. Analysis of the rate of interest is, 
nevertheless, within the purview of a theory of economic growth. It 
requires a conception of the role of money and finance in the capitalist 
economy. Precisely what this role is and how it is to be incorporated in 
a theory of growth are questions that have so far been relatively neg­ 
lected. 30 
Finally, there is the Marxian concept of rate of exploitation, which 

differs from all the foregoing. It refers to the excess of the value, measured 
in units of labor time, of the current product of labor above the value, 
similarly measured, which the workers get in the form of wages for their 
labor time. The ratio of that excess or surplus to the value of wages 
constitutes the rate of exploitation or rate of surplus value. Like the rate 
of profits, it is a macroeconomic concept. Similarly, it has a counterpart 
at the level of individual firms and industries. But it is a broader category 
than those discussed above for the reason that it includes them all, that is 
to say, it includes all nonwage income consisting of profits, interest, and 
rent as component parts of total surplus value. In Marx's analysis, as 

30for various attempts to deal with this problem, see Tobin 1955, 1965; Davidson 1968, 
1969; Robinson 1971a, chs. 5, 6; Foley and Sidrauski 1970. 
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we shall see, it plays a central role, to which all the other categories are 
subsidiary. 

Conclusion 
The concerns of modern growth theory are more narrowly focused 

than those of Classical or Marxian theory and derive from the historically 
specific situation of contemporary capitalism. Nevertheless, these concerns 
must be seen to relate fundamentally to the same level and scope of 
theoretical reasoning. Accordingly, their resolution requires a similarly 
integrated theoretical conception of the capitalist economy as a whole 
and its process of expansion, explicitly recognizing interrelatedness of the 
phenomena of production, exchange, distribution, and accumulation. 
It is our task in what follows to develop a critical understanding of 

contemporary theoretical approaches to the analysis of growth of the 
capitalist economy, while drawing upon the conceptual foundations that 
were laid by Classical and Marxian theory. This is a necessary first step 
in seeking to advance the development of a theory appropriate to modern 
conditions. 

Part Two. A Scheme of Analysis 



Chapter Three 

Value, Distribution, and Accumulation 

Introduction 
To try to take account of all the features of reality that might be con­ 

sidered relevant for economic analysis would be a futile, if not impossible, 
task.1 An appropriate scientific procedure is to start with simple cases, 
focusing on those features that are considered to be essential and leaving 
out the inessential complications. This process of theoretical abstraction 
is, moreover, an essential and indispensable requirement for the purpose 
of scientific analysis of economic and social relations. 2 In this process, 
we should of course choose our assumptions carefully with an eye to the 
problem at hand and the historical reality to which it relates. If the choice 
is well made, we should be able to get useful analytical results that are 
not drastically altered when the complications are introduced. 
With these general considerations in mind, we proceed in this chapter 

to present the elements of an abstract economic model or scheme as a 
basis for the analysis of accumulation and distribution in the capitalist 
economy. 3 We start off from a specification of the "technical" conditions 
of production and build upon these other economic and social relations, 

1 Joan Robinson (1962a: 33) aptly notes, in this connection, "A model which took account 
of all the variegation of reality would be of no more use than a map at the scale of one to 
one." 

2 As Marx put it: "In the analysis of economic forms ... neither microscopes nor chemical 
reagents are of use. The force of abstraction must replace both." (Capital I: 8.) 

3This scheme follows, in part, that of SralTa (1960), but differs from his in regard to the 
assumptions made here that the economy is expanding and that production coefficients 
are invariant to changes in the scale of output. A relevant mathematical treatment of SralTa's 
model is given by Newman (1962). The schema presented here also draws upon certain 
formal properties of the dynamic model of Leontief (1951) and Neumann's (1945) model 
without joint production. The mathematical aspects of the analysis, which are essentially 
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leading thereby to a sharp characterization, in schematic form, of some 
abstract and general conditions of the capitalist economy. Certain analytic 
properties are shown to hold in such a system with regard to the inter­ 
relations between labor values, prices, profits, and accumulation. Within 
this framework some links with the concepts and method of Classical 
and Marxian economic analysis can be clearly drawn." The precise 
theoretical limitations of this scheme are also indicated. 

A Model of Production 
Within the broad framework of a production system in which com­ 

modities are produced by commodities and labor (the "Classical model 
of production"), there are various "technical" conditions of production 
that need to be taken into account. 5 These have to do with the number 
and types of commodities, whether they are capital goods, consumption 
goods, or intermediate goods, the number of methods available for 
producing each commodity, the possibility of joint production, the time 
pattern of production, the durability of capital goods, and so on. For 
full generality in describing technology, attention should be paid to all 
of these dimensions. But, as a first approximation, we can afford to sim­ 
plify. 

Assume, therefore, a system in which there are n produced commodities. 
For full generality, n may be large or small (1 ~ n < co), Any commodity 
may serve either as consumption good or as capital good or as both. 
Intermediate goods are ignored. Each commodity is produced in a single 
industry using homogeneous labor and stocks of some or all of the same 
n commodities as inputs. Joint production of two or more commodities 
in one industry is excluded. Production takes one period, the same for 
all commodities. The production process thus has a time dimension, 

connected with the properties of nonnegative square matrices, have been widely studied 
and the key theorems are reported in both the mathematical and economic literature. 
See Dorfman et al. 1958: 253-60; Gale 1960, chs. 8, 9; Morishima 1964; and Takayama 
1974, ch. 4. 

4 For a relevant discussion of the connection between Sraffa's scheme and Classical 
economic analysis, see Meek 1967: 161-69. Some of the distinctions to be drawn in this 
context between Classical economic analysis and that of Marx are discussed by Rowthorn 
(1974). 

5There is no implication of these conditions being purely physical or "natural." They 
are governed by social and historical factors that are being taken as given for purposes of 
the present analysis. Compare Marx's description of "the elementary factors of the labour­ 
process," Capita! I, ch. 7, sec. I. 

which means that stocks of commodities (capital goods) must be available 
at the start of production before the outputs are available. Assume that 
the stock of each type of capital good depreciates over time at a given 
rate per period, b;, which is independent both of the industry in which 
it is used and of the age of the capital good. 6 

A method for producing the jth commodity is characterized by the 
quantities aii(i = 1, 2, ... , n) of the stock of the ith commodity employed 
per unit of output of the jth commodity and the quantity a0j of labor 
per unit of output. 7 The quantities aij and a0j are fixed constants inde­ 
pendent of the scale of output.8 A technique of production consists of 
a set of n methods for producing the different commodities, one method 
for each commodity.9 It is assumed, for the sake of simplicity, that there 
is a single unchanging technique of production. The central economic 
question involved in the existence of more than one technique is that of 
the choice among them. In the context of our steady-state assumptions, 
when technology is taken as given, the technique chosen in accordance 
with the ruling conditions remains the same on a particular steady-state 
path. Therefore, nothing is lost in assuming one technique. However, in 
comparing different paths, we must take account of the possibility that 
the technique used in each may be different. As a matter of convenience 
this issue may be usefully postponed for the moment. (The existence of 

0The assumption of a fixed rate of depreciation independent of the age of the capital 
good is a convenient device. This makes it possible to regard each type of capital good as 
homogeneous regardless of its age and, by a simple specialization, to deal with the case of 
pure circulating capital. It must be granted, however, that this is not a satisfactory method 
of dealing with fixed capital. In ruling out joint production we are giving up one possible 
way of dealing with this problem, which is to recognize that a capital good, on becoming 
one period older, is a type of joint product of the industry in which it is used. On this, see 
Sraffa 1960, ch. JO. It turns out that the introduction of this type of joint production leaves 
unaltered the main conclusions derived from the present scheme of analysis. See Schefold 
1971. 

7 Stocks are measured in physical units of each type of commodity. Labor is measured 
in homogeneous units of its duration over a given uniform period (the same as the production 
period) and at a constant intensity of application. We may refer to this unit as a "man-hour 
(day/week/year)" or, for short, a "man." 

8 We are here neglecting complications due to variations in the duration of the work 
period and in the intensity of application of labor during a given period. These omissions 
are a cause for serious concern with regard to the actual historical conditions of capitalist 
production. Neglect of variations in the work period would, however, be legitimate where 
a fixed length of the working day has become incorporated into law and custom. The classic 
treatment of these dimensions of the capitalist labor process is that of Marx. Their theoretical 
and practical significance is discussed throughout Capital I (see esp. chs. JO and 17). 

9 Heterogeneity of commodities is here defined in terms of a difference in their method 
of production within a given technique. 
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many alternative techniques of production will be introduced in Chapter 
5.) For present purposes, there is no harm in assuming also that techno- 
logy is unchanging. 10 • 
We may represent the technique of production in the form of a matrix 

ao1 ao2 

a11 a12 
Cl.21 a.22 

[~] = 
a.;1 Cl.;2 

G,rt a,12 

a1" 
a211 

a,,,, 

where the }th column defines the method of production of the }th com­ 
modity; the ith row gives the pattern of utilization of the ith commodity 
in different industries, and the 0th row gives the pattern of utilization 
of labor. The rates of depreciation form a (n x n) diagonal matrix 

b1 

directly or indirectly in the production of every commodity (A is inde­ 
composable). 
The exercise of labor in production involves the using up of com­ 

rnodities for the maintenance of the laborer. In this respect, we could 
say that consumption (here, individual consumption) itself has a purely 
productive aspect. The specific character of labor, however, is that it is 
not produced within the same process as the commodities that are 
indexed i = 1, ... , n.11 Accordingly, suppose that a fixed quantity, say 
b;, of each commodity is required for consumption in order that a unit 
of labor may be maintained in production. Call this necessary consump­ 
tion. Let the column vector of necessary consumption be b = [b;]. It is 
the same for all units of labor. As a formal matter, we could represent 
the conditions of production defined so far, including necessary consump­ 
tion, as an (n + 1)2 augmented matrix, say, 

B= [~] 

b= 

0 
b,, 

where O < b; ;:;,; 1. In the special case where b; = 1 for all i, we have a 
model of pure circulating capital goods. 

We need not assume that every commodity enters directly into the 
production of every other commodity; only that production does not 
require negative amounts of any commodity (the matrix A is nonnegative) 
and that some labor is directly required to produce every commodity 
(a0 is strictly positive). It is assumed also that each commodity is required 

10 Recall that, by saying technology is taken as given, we mean specifically that we are 
holding constant the social and historical conditions which govern the available methods 
of production. (On this, see pp. 21-24.) It needs to be added here that the quantities entering 
into the matrix of production coefficients represent only what is "socially necessary" under 
the given conditions. Cf. Capital I: 195-96. 

where the first column, b, is necessary consumption and (a.0, A) is the 
technique of production as previously defined. We forgo this formal 
treatment, however, in order to keep in full view the distinction between 
labor and produced commodities. This is to emphasize that the social 
process of production and reproduction of labor requires further study 
and analysis on its own terms. 
. Of course, the assumption that the vector of necessary consumption 
1s the same for all units of labor follows naturally from the prior assump­ 
tion that all units of labor are the same. But what accounts for the condi­ 
tion that all units of labor are the same? This is an important question 
and we shall return to it in the subsequent discussion. In contrast, we 
do not have a problem associated with all means of production (stocks 
of capital goods) being the same. They are strictly defined not to be the 
same; and there are as many different types as is considered to be appro- 

'.' Marx e_xpressed another aspect of the difference in the following terms: "Labour uses 
up its material factors, its subject and its instruments, consumes them, and is therefore a 
process of consum_pllon. Such productive consumption is distinguished from individual 
con_sumpt,on by this, that the latter uses up products, as means of subsistence for the living 
ind1v1dual; _the former, as means whereby alone, labour, the Jabour-power of the living 
individual, 1_s enabled to act. The product, therefore, of individual consumption, is the 
consumer .~1mself, the result of productive consumption, is a product distinct from the 
consumer. Capital I: 183. 
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priate. This is a perfectly general and reasonable assumption which is 
consistent with the diversity of means of production associated with an 
advanced division of labor. 
To produce the vector of outputs X = [xi] requires capital stocks 

AX and total labor a0X. For production to be technically feasible it · 
must be assumed that available capital stocks and labor are sufficient 
to meet these requirements. Since capital stocks are produced commodi­ 
ties, we need only assume in their case that the required stocks have been 
built up from production in the past-a condition which holds on the 
steady-state path. In the case of labor, however, since labor is not pro­ 
duced within the same process as that of means of production, we cannot 
resort to the same condition. Special attention therefore needs to be given 
to the conditions governing the availability of labor. We leave this here 
as an open question. Even so, there is of course no necessary reason why 
the available stocks of capital goods and supply of labor should be fully 
utilized. Whether they are or not is an additional condition of the 
problem which requires to be explained. An answer could perhaps be 
found by appealing to Say's Law of Markets, which denies the possibility 
of unemployment or overproduction. This appeal may be granted under 
the highly restrictive conditions of a barter economy. But the applica­ 
bility of Say's Law to societies based on generalized exchange of products 
by individual producers through the medium of money is doubtful. In 
the case of capitalist economies, it is necessary to recognize the existence 
of unemployment or overproduction as a continually recurring phenome­ 
non which requires theoretical explanation. 
Given the preceding conditions, we can go on to conceive of a number 

of additional conditions regarding production, exchange, and distribution. 
Accordingly, in the following sections several such sets of conditions are 
distinguished. We seek to determine the consistency among those condi­ 
tions, the prices that would prevail under those conditions, and the 
interrelations between prices, production, and distribution. In this way 
it is possible to construct the concepts and relations which enter into the 
theoretical analysis of the capitalist economy and to identify the specific 
form of the analytical problem which arises in that context. 

A Pure Subsistence Economy 
Suppose that an economy is just capable of producing as much output 

as is required to provide for replacement of commodities used up in 

production including necessary consumption. This feature defines the 
character of this economy as a subsistence economy.12 It implies the 
following conditions for total output of each commodity: 

(3.1) xi = 1\ I, aijxj + bi l, a0jxj 
j 

i = 1, ... , n 

This is, furthermore, a condition of reproduction of the production 
system as a whole in the sense that the quantities of commodities that 
are used up in production must be replaced from current production if 
production is to continue at the same level in the next period. From this 
statement of its specific character we can go on to derive particular fea­ 
tures of the economy and the requirements for its self-consistency. 
The system of output equations (3.1) is a simple linear equation system 

consisting of n equations in the n unknowns Xi- We may rewrite this in 
matrix notation as 

(3.2) X = bAX + ba0X 
By rearranging terms we get 

(3.2a) [I - ba0 - bAJX = 0 

where J is the (n x n) identity matrix. Mathematically we have to solve 
this system for the unknowns X. It is also required for economic reasons 
that X is nonnegative, since production cannot be negative. Being homo­ 
geneous, the system (3.2a) can have a nontrivial solution 13 if and only if 
the matrix [I - ba., - bA J has a vanishing determinant, that is 

(3.3) IJ - bao - bAI = 0 

This can be seen as a restriction on the conditions of production, including 
necessary consumption, which characterize the economy. Since it is 
assumed further that each commodity is used directly or indirectly in 
the production of every commodity (the matrix A is indecomposable), 
then it is a theorem that there exists a positive output vector X that is 
unique up to multiplication by a positive constant. (See Gale 1960: 266.) 
The solution of (3.2a) is uniquely determined by the conditions of 
12This concept of a subsistence economy is not to be confused with the notion of sub­ 

sistence production as a process taking place on the part of an isolated individual or self­ 
subsistent household (e.g. Robinson Crusoe) outside of society. The concept of subsistence 
as used here refers, rather, to a characteristic of the production system as a whole within 
organized society. 

JJ We ignore the trivial solution X = 0. 
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production. These equations yield a solution for the ratio of outputs and 
not the absolute levels. This means that the system has one possible 
solution of relative outputs x;/Xj, but the scale of output is undetermined. 
To determine the scale, additional conditions have to be introduced. 
One such condition might be, for instance, that the total quantity of 
available labor is fully employed. But this begs the question of how such 
a situation of "full employment" could arise. Without seeking to impose 
or justify any such condition, we prefer simply to leave the matter open 
in the present case. 

As a further condition of the problem, assume that the output of 
commodities is exchanged on a market by the producers. The condition 
that goods are thus regularly acquired through private exchange by 
individual producers may be taken to define the status of such goods as 
commodities. The condition that social production is permeated and 
spontaneously organized by such exchange defines the character of the 
economy as a commodity-producing economy. It follows that, if the system 
is to be able to reproduce itself, there is a further condition of reproduction 
that must be satisfied within the sphere of exchange. Specifically, ex­ 
change must enable the producers, each in his own line of production, 
to obtain the means to provide for necessary consumption and replace­ 
ment of that part of the stock of commodities which depreciates during 
the production period. These are the "necessary" costs of production in 
the strict sense that these commodities are used up in production. The 
coverage of these costs is also required for continued production. For 
these costs to be exactly covered, the set of equilibrium prices or exchange 
ratios for each commodity is 14 

(3.4) P; = 'I,ajibjpj + a0;L,bjpj 
j 

In matrix notation we have 

(3.5) P = A'bP + a0b'P 
or 

(3.5a) 

i = 1, ... , n 

[I - a0b' - A'b]P = 0 
14It is assumed here and throughout the subsequent discussion, without loss of generality, 

that the prices which prevail at the end of the period are the same as at the beginning. The 
word "equilibrium" is used simply as an expression for the condition that, at those pnces, 
the accounts of the producers are fully balanced. 

where, for economic reasons, it is assumed that Pis nonnegative. Solution 
of the price system requires 

(3.6) IJ - abb' - A'bl = 0 
which is mathematically the same condition as that for the output system 
(only the columns and rows of the matrix are interchanged) and has the 
same economic meaning. These equations, being homogeneous, also 
yield a solution only for the ratio of prices and not the levels. That is to 
say, for any choice of numeraire, equilibrium relative prices p;/pj are 
fully determined. 15 Furthermore, relative prices are determined indepen­ 
dently of both the level and composition of output-they depend only 
on the conditions of production. This can be seen from the fact that the 
system of outputs and prices dichotomizes-the output equations are 
solved independently of the price equations and vice versa. The reason 
for this follows from the assumptions concerning production. Because the 
coefficients of production are fixed, production can be expanded to any 
level at constant costs per unit. Thus, if there is one set of prices that cover 
costs at one level of output, the same will do at any other level. 
In summary, we note several characteristics of this system. Existence of 

a subsistence economy in the sense defined strictly requires a very special 
set of production conditions. These conditions are such that, in every 
period, the output from production just suffices to meet the replacement 
of depreciated stocks and consumption requirements for production. The 
structure of the economy, viewed in terms of both relative outputs and 
relative prices, is independent of the scale of output. Prices are exchange 
ratios: they express a quantitative relation between commodities in the 
sphere of exchange. But this particular set of prices has a more definite 
character. Specifically, they enable the exchange of commodities so that 
in any period each producer is provided with the means for continuing 
production in the next period. These prices are uniquely determined by 
the conditions of production and are independent of the composition of 
output. 

We could conceive of this as a society of independent producers, 

15 Assume, for the sake of simplicity, that gold is the money commodity and is produced 
in the nth industry. Then p,/p., is the price of commodity i in terms of gold, or the "money 
price" of commodity i. In reality, the choice of a nu_meraire, whether it be gold, cigareues, 
or cows, is not arbitrary .. It is the outcome of a social and historical process that requires 
analysis on its own terms. 
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"peasants" and/or "artisans," each engaged in production with his own 
stock of means of production and own labor-a type of "simple com­ 
modity production" (Marx). The individual producer or unit of produc­ 
tion may be taken in this case to be "the family." If each producer were 
capable of producing, as a unit in isolation, all that is required and in the 
right proportions for continued reproduction, then there would be no 
basis for exchange. Exchange of products is attributable to specialization 
of producers in different lines of production, that is, to a social division of 
labor. The basis of such specialization or division oflabor may be assumed 
to lie in historical and social factors, for instance, in rights to particular 
types of means of production. How such rights could come about is of 
course another matter. There is no need to presuppose independent 
"preferences" of individual producers as between different lines of pro­ 
duction. And with the composition of output and relative prices uniquely 
determined by the given conditions of production and reproduction, 
there is then no room for explaining any feature of this system by presumed 
preferences of producers as individuals. 
There remains, however, an important question of how it comes about 

in such an economy, where labor is strictly specialized to different lines 
of production, that there exists a homogeneous unit of labor. There 
seems to be no way of resolving this problem within the framework of 
assumptions of this case. 

Production with a Surplus 
Suppose, now, that an economy is capable of producing gross outputs 

of commodities in excess of the amounts required to provide for replace­ 
ment of commodities used up in production including necessary consump­ 
tion. This means that the condition of reproduction in terms of replacement 
of used-up commodities can be satisfied by this economy, as a sort of 
"minimum" condition. 
Call the excess of gross output over replacement the surplus product. 

It is defined in physical terms for each commodity. Let Z = [z;] = column 
vector of surplus product. Thus, gross output of each commodity is 

We now have a system ofn equations in 2n unknowns: x; and z;. Given, 
say, the (nonnegative) vector of surplus product, Z = Z, the problem is 
to find a corresponding nonnegative solution for the outputs. Rewriting 
(3.8) we have 

(3.8a) X = [J - ba., - bA]-1Z 

Provided that the inverse matrix [J - ba., - bA ]- 1 exists, a solution 
may be found for the X; and it is nonnegative. This requires that the 
production system is productive, implying 

(3.9) II - ba., - Ml > 0 

(3.7) X; = b; z::Oijxj + b; '[,a0jxj + z; 
J 

i = I, ... , n 

or, in matrix form, 

(3.8) X = bAX + ba0X + Z 

which is a restriction on the conditions of production including necessary 
consumption.16 

The solution for the outputs corresponds to a convergent geometric 
series which takes the form 

X = [I + B + B2 + B3 + ... ] 2 
where B = ba0 + bA. Consider the terms in this series. The first, / Z, is 
the surplus product itself. The second, BZ, consists of the commodities 
required as direct inputs in the form of necessary consumption for the 
labor directly employed in producing the surplus product and replacement 
of worn-out means of production. Call this the first round of production. 
The third term, B2 Z, consists of the commodities required to produce 
the inputs of the first round. These are the second-round input require­ 
ments. The fourth term, B3 Z, consists of the commodities required to 
pr~duce the inputs of the second round, and so on ad infinitum. In general, 
B'Z are the tth-round input requirements. As t increases, the terms of 
the series become negligible and the series converges. Thus, the gross 
output of commodities, item by item, is seen to be made up of the surplus 
product itself, plus the quantities of commodities directly and indirectly 
required to produce the surplus product. The rounds of production 
described here occur not in historical time but as a logical implication of 
interdependence and circularity in the production process. 

Similarly, viewed from the side of the absorption of labor, production 
of gross outputs X requires total labor of 

16Strictly, the necessary and sufficient condition for a nonnegative solution is that all 
the principal mmors of the matrix[/ - ba0 - liA] are positive. This is commonly referred 
to as the Hawkins-Simon condition. 
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aoX = a0 [I + B + B2 + B3 + ... JZ 
which consists of the labor directly and indirectly employed in producing 
the surplus product. 
The solution of (3.8a) gives a unique level of the outputs. What fixes 

the level of output in this case is the assumed condition that the vector of 
surplus product is given. For a different vector of surplus product the 
vector of outputs would be different. The scale and composition of 
output thus depend on the level and composition of the surplus product 
as well as on the conditions of production including necessary consump­ 
tion. It is interesting to note, furthermore, that if there exists a solution for 
one vector of surplus product, involving all the produced commodities, 
then there exists a solution for any other vector, provided only that the 
required level of capital stocks and supply of labor are available. This is a 
corollary of the condition that the system is productive. 
Thus, a productive system is one that is capable of producing a vector 

of surplus product. Productivity in this sense is indifferent to the scale 
and composition of output, or to the particular vector of surplus product. 
It is a characteristic of the production system as a whole. In particular, 
it is a characteristic of the production conditions as represented by the 
whole matrix of production coefficients and the vector of necessary 
consumption. It gives to the economy a specific character which clearly 
differentiates this economy from the previous case of a subsistence 
economy. Insofar as this character is neither purely accidental nor a 
purely natural or technical feature of the given production system, and 
whereas it may simply be taken as given for the purposes of a particular 
exposition, it is a condition that remains to be accounted for within an 
analysis of the economy as a whole. Considered on a historical plane, it 
would also be the product of a specific historical development. 
Consider now the matter of prices under these conditions. In the case 

of a subsistence economy, as we saw above, equilibrium prices enable 
the producers to cover exactly the "necessary" costs of production, no 
more and no less. Suppose that such were the prices in this case. Then 
we should have 

(3.10) P = A'bP + a0b'P 
the solution of which requires that the production conditions satisfy 

(3.11) II - a0b' - A'bl = 0 

But we know from the output system (3.8a) that, if a solution exists, the 
production conditions satisfy inequality (3.9), and this is inconsistent 
with the equality (3.11). Therefore, in a system that is productive, there 
exists no consistent set of prices having just this particular property. We 
can see why this is so. Premultiplying (3.8) by P and (3.10) by X gives 
(3.12) P'X = P'bAX + P'ba0X + P'Z 
(3.13) 

Value, Distribution, and Accumulation 

X'P = X'A'bP + X'a'ob'P 
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Thus, when calculated in terms of such prices, total value of output in 
equation (3.12) exceeds total value of output in equation (3.13) by an 
amount exactly equal to the total value of the surplus product measured 
at those same prices. It is evident, then, that such prices fail to provide 
for distribution of the surplus product. What is missing, therefore, is a 
rule for distribution in this sense. Without such a rule, specification of 
the economy is incomplete. 
It may be noted here that the surplus product, whatever its actual 

size and composition, originates in production. It exists by virtue of the 
fact that the system is productive in the sense defined above. Given the 
existence of a surplus product and the existence of markets for exchange 
of commodities, prices in such markets must provide for distribution of 
this surplus. By contrast, in a subsistence economy, since there exists no 
surplus product, then there is no such problem of distribution. Thus, this 
problem of distribution arises only when there exists a surplus product. 
In this sense, not only what exists to be' distributed, but also distribution 
itself, is determined by production. What remains to be determined is 
the particular form of that distribution. The general form of distribution 
with which we are concerned is one that takes place through the market on 
the basis of exchange of products. This condition clearly rules out forms 
of distribution determined by factors that are outside the market such 
as the "force theory" of Eugen Duhring. (See Engels 1939, part 2.) As we 
have seen in the previous case of a subsistence economy, the market is 
also the mechanism through which the economy as a whole reproduces 
itself. It follows that distribution must be determined jointly with rela­ 
tionships of reproduction and within the same process as that which 
enables reproduction. 
One possible rule for distribution is that a uniform payment is made 

to each producer in accordance with the quantity of labor· directly 
performed. This payment is included in the price of the commodity along 
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with the necessary costs of production. We then have the equilibrium 
prices 

P = A'c5P + abb'P + a0v 
or, by rearranging terms, 

P = [I - abb' - A'c5]-1a0v 
where v is the payment per unit of labor. This system determines the 
(n - 1) relative prices p;/p,, and the payment to labor in terms of numer­ 
aire v/p,,. Prices per unit of payment to labor Pi /v are uniquely determined 
by the conditions of production. With a higher (lower) payment to labor, 
the level of all prices is proportionally higher (lower) and relative prices 
are the same. 
In this case, the whole of the surplus product is absorbed in payments 

to labor. Distribution is based on the principle: to each according to the 
quantity of labor performed. As in the previous case of a subsistence 
economy, we could conceive of this as a society of independent producers, 
each with his own stock of means of production and own labor. Now, 
however, an additional problem arises, namely, what accounts for the 
payment to labor? 17 It might seem that we could solve this problem by 
assuming that some producers hire themselves out for work with other 
producers, so that the quantity vis the hire price of labor. But this merely 
leads to another problem, namely, why would any producer who is an 
independent producer, and is therefore capable of carrying out production 
with his own means of production and own labor, hire himself out to 
another producer? Or, viewing the matter the other way round, why 
would any producer who has his own labor available for production, 
seek to hire "outside" labor?18 Besides all this, we still have a problem 

1 7 lt is being assumed that the total labor available is at least sufficient to meet the aggre­ 
gate requirement of labor at the given level of production. In this respect there is no "scarcity" 
or labor. Moreover, the conditions of production and reproduction are such as to yield 
the appropriate quantities or necessary consumption for all labor that is employed in 
production. In this sense, the requirement of necessary consumption is being met. The 
requirement of a payment to labor is a quite separate and distinct condition that is now 
being added to the system. 

18To retain a hired worker the employer must pay at least as much per unit of hired 
labor (and he could not pay more if his accounts are to balance) as the worker could obtain 
by working with his own means of production. The total payment to hired labor would 
exactly equal the difference between the price or the product and the necessary costs of 
production. Hence, there would be no margin left over for the employer after meeting 
these costs. Viewing the matter from his side, and since all labor is the same, the employer 
could obtain the same payment per unit of labor as hired labor by working for himself. It 
follows that there would be no reason, on either side, for hiring labor. 

of explaining how, with each producer specialized to a particular line of 
production, all units of labor come to be the same. There seems to be no 
way of resolving these problems within the framework of assumptions 
of this case. 19 

What if it were assumed instead that there is hiring of means of pro­ 
duction? As a formal matter, this condition provides a rule for distribution 
of the surplus product in accordance with the payment for hiring means 
of production. The payment is calculated at the hire price of each type of 
means of production times the quantity of each utilized in production 
and is included in the price of the product along with the necessary 
costs. 
In a society of independent producers this case is formally no different 

from that of hired labor and raises some, though not all, of the same 
problems. The problem in this case, as in the case of hired labor is one 
of explaining why any producer would hire means of production from/to 
another producer. In addition, we have a problem of explaining what 
determines the level of the hire price of each type of means of production. 
Evidently, we cannot rely for this explanation on a condition of "limited 
supply" of such means of production. For the stock of each type can be 
expanded through production to any level appropriate to the require­ 
ments of the vector of gross output.i? What we do not have, unlike the 
case of labor, is a problem associated with all means of production being 
the same. 
Consider another possible rule for distribution. In this case there is a 

uniform payment that is proportional to the prices of both the stock of 
means of production and the commodities required for necessary con­ 
sumption. The equilibrium prices are, then, 

(3.14) Pi = L)iaiiPi + ao; LhPi + r(I,aiiPi + aoi I,biPi) i = 1, ... , n 
J J j j 

19 I k. n see mg lo resolve these problems it would be of no help to introduce any presumed 
preference of the producers as individuals between employment in the different lines of 
production or between "inside" and "outside" labor. For. once the choice or occupation 
~as bee_n m,~de 1n accordance with such preferences, each producer thereby becomes 
specialized. And the hiring of an individual's labor when all individuals already own 
the means to be independent producers cannot be considered simply a matter of choice 
or preference. 

20s· h · . . mce l e available stock of capital goods, item by item, is sulTicient to meet aggregate 
requirements, there can be no "scarcity" of means of production. Furthermore, the conditions 
of produc!Jon_ and reproduction are such as to enable replacement of stocks that are used 
up m production. 
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where r is the factor of proportionality, a pure number per unit of time. 
In matrix form, equation (3.14) is 

(3.15) P = A'(ci + rl)P + a0b'P(l + r) 
Rearranging terms we get 

(3.1 Sa) [J - (1 + r)a~b' - A'(ci + rl)JP = 0 
the solution of which requires 

(3.16) II - (1 + r)a~b' - A' (o + rl)I = 0 
This condition determines the magnitude of r as a function of the particular 
set of production conditions a0, b, A, o.21 Substituting this value of r 
in (3.1 Sa) determines n - l relative prices in terms of any one commodity 
as numeraire. 
This situation could be taken to represent an economy in which the 

laborers are slaves. The labor of slaves is wholly owned by slave owners, 
who provide necessaries for their maintenance as well as means of pro­ 
duction. For the purchase of means of production and necessaries the 
slave owners receive "advances" or loans from a class of merchants. 22 

Call them merchant capitalists, and their loans merchant capital. The 
merchant capitalists receive, in turn, a payment from the slave owners 
in the form of profits on their capital. Competition among merchant 
capitalists, involving free mobility of their capital between different in- 

21 For convenience define the matrices: B = ba0 + liA and D = ba0 + A. Algebraically 
we have: 

[/ - (I + r)a',,b' - A'(li + r[)] = [I - a0b' - A'li - r(a'ob' + A')] 
= [J - rD'(J - B't 'J(J - B') 

= {~1 - D'(J - Br I Ju - B') 
Condition (3.16) requires the determinant of this last expression to vanish. Owing to condition 
(3.9), the determinant of (J - B') cannot vanish. Therefore the determinant of u, - D'(J - B')-'] 
is required to vanish. This occurs if 1/r is chosen so as to be a characteristic root of the matrix 
D'(I - B')- 1. If the solution is to have economic meaning, the prices must be nonnegative. 
For this additional requirement to be satisfied, a necessary and sufficient condition is that 
1/r = a, where a is the dominant characteristic root of the matrix D'(J - B')- 1. Thus the 
equilibrium value of r is equal to 1/a. 

22 It could be that slave owners receive advances only for purchase of means of production 
and provide necessaries out of current production. In this case, the price system is 
P = a~b'P + A'(/i + r[)P. 

dustries, dictates that the rate of profit is uniform in all lines of production. 
We have a solution, in this case, for the problem of distribution of the 

surplus product in terms of the rate of profit under the assumed conditions 
of a "slave economy" with merchant capitalists. The concept of a rate 
of profit thus refers to an economy in which capital exists as a sum of 
exchange value the ownership of which is vested in a specific class. Dis­ 
tribution is based on the principle: to each according to the sum of 
exchange value that he owns. Under the present assumptions, the rate of 
profit is that number which, when it is applied to this sum of exchange 
value in each and every industry and the resulting amount is added to 
the necessary costs of production, gives a set of prices which enable the 
whole surplus product to be distributed. The equilibrium level of the rate 
of profit emerges as part of the solution: it is uniquely determined by 
the conditions of production. Relative prices of commodities are also 
fully determined. They depend only on the conditions of production and 
are independent of the level and composition of output. These prices 
enable the exchange of commodities so as to satisfy the condition of 
reproduction, including, in this case, the distribution of the surplus pro­ 
duct among the merchant capitalists. 

It may be noted also that distribution of the surplus product among 
the capitalists (that is, the amount each gets) cannot be determined before 
the prices are determined. This follows from the condition that distribu­ 
tion is based on capital as exchange value, since the amount of such 
exchange value depends on the prices of the commodities which make 
up the means of production and necessaries. At the same time, the prices 
themselves depend on the rate of profit in terms of which distribution is 
to be determined. Thus, the prices cannot be determined before distri­ 
bution is determined. We conclude, therefore, that the prices of com­ 
modities and the distribution of the surplus product are simultaneously 
determined. 
The actual physical amount of the surplus product (the vector Z) is 

taken as given and is therefore not explained by this analysis. It might 
be said that Z represents "demand" in some sense. But this leaves open 
the question of how such demand is determined. 
Under the assumed conditions of this case, labor is slave labor, which 

means that laborers as such are freely bought and sold or hired on the 
market-the laborer himself is a commodity exchanged for other com­ 
modities. If there is, in addition, an actual production of slaves through 
breeding-as, for example, with cattle-then this condition would provide 

' - . 
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a full determination of the availability of labor for production. The price 
of a slave is then determined, like that of every other commodity, by the 
conditions of production. The hire price of a slave is also determined. 
With competition in the market for slaves, it is equal to the cost of neces­ 
saries plus profit at the going rate on the advances that go to purchase 
necessaries. Similarly, the hire price of means of production is determined. 
It is equal to the cost of depreciation plus profit at the going rate on the 
advances that go to purchase those means of production. Hiring of labor 
and of means of production takes place because of the opportunity this 
affords of making profit. All profits accrue ultimately to merchant capita­ 
lists and on the basis of their ownership of capital. 23 These profits stem 
from the employment of labor and means of production in production, 
and the generation thereby of a surplus product. That the system is pro­ 
ductive, in the sense that it is capable of yielding a surplus product, can 
be seen in this case to be an expression of the specific social conditions of 
slavery within which production is carried out, entailing a definite struc­ 
ture of interrelated productive activities, a definite effectiveness of labor 
in those activities, and definite requirements of maintenance for the 
laborer. The institutions of slavery and of the market are the social 
mechanisms through which this whole process is effected. 
Nevertheless, despite all these determinations, we are still left with one 

further problem. What accounts for the condition that all labor is the 
same? In a system of slavery the continued exercise of ownership rights 
in slaves necessitates restrictions on the ability of the laborer to pass 
from one occupation to another. Therefore, the existence of an objective 
standard, uniform throughout the system, by which one unit of labor may 
be determined to be equal to another unit is inconsistent with such a 
system. 

A Capitalist Economy 
Suppose that, instead of the condition of slave labor, we have a con­ 

dition of "free" laborers, which means that the laborer owns his own 

2·' In this system, as constructed, the slave owners have no basis for claiming a share in 
the total pool of profits. They exist solely on the strength of their ownership rights in slaves, 
which must in turn have a social and historical base. l! would be otherwise if slave owners 
were themselves merchant capitalists. Introduction of land ownership on the part of slave 
owners would also bring them back into the picture so far as distribution of the surplus 
product is concerned. 

capacity to labor and is free to sell it for a period of time to the highest 
bidder. The laborer is also "free" in another sense, which is that he has 
no means of obtaining a living except through the sale of his capacity to 
labor. For the purpose of carrying out production, labor has to be united 
with means of production and these are wholly owned by a class who 
themselves control the activity of production. Call this class the pure 
capitalists.24 This is the case of a pure capitalist economy. 

It is to be noted that we now have a real basis for the assumption that 
all units of labor are the same. This basis lies in the freedom of the laborer 
as defined in the above twofold sense. With laborers being free to take 
employment in one line or another and compelled by the necessity of 
finding a living to seek for such employment, an objective standard could 
come about, uniform throughout the system, by which one unit of labor 
might be determined as equal to another. 25 In the final analysis, it is 
the social process of mobility of labor in this sense and its adaptability 
through learning to different uses that accounts for the homogeneous 
quality of labor and, therefore, for its reduction to a homogeneous quan­ 
titative measure. The same cannot be said of material means of production, 
which, once designed and constructed as physical objects, have a relatively 
fixed technical quality and are not capable, except within very narrow 
limits, of the same adaptability as human labor. 
The conditions of the problem now differ qualitatively from what we 

had before. A new commodity has now entered the market in the form of 
the labor capacity of the laborer, which is owned by the laborer himself 
and freely bought and sold in exchange for other commodities. It would 
be useful to have a name for this new commodity to identify and dis­ 
tinguish it from all others. In recognition of this, Marx called it "labor 
power." We call it simply labor time, recognizing that it is measured by 

24Capitalists may continue lo make loans. in this case to one another. We abstract from 
such considerations in order to focus on the position of the class as a whole. 

25 Call this socially determined homogeneous unit of labor a unit of "simple" labor. 
Once the analysis has been worked out on this basis, it is a straightforward matter to go 
on to introduce "complex" labor, defined to be as heterogeneous as is appropriate, provided 
only that such heterogeneity (or "skills") can be assumed to be produced within the system. 
Skills that are somehow "innate" in the laborer. or "natural," are a special case that can be 
treated in a way analogous with "land." For the sake of simplicity these complications are 
being left out of the present analysis. which is concerned solely with "simple" labor. This 
procedure is, furthermore, the appropriate one for an analysis that focuses on the class 
position of workers, that is, their homogeneity as a class, rather than on the differences 
within the working class. 

-- • • 
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the duration of time over which it is expended in production.26 There 
is also a relation of economic dependence of laborers upon the capitalists 
and a corresponding control of the production process by the capitalists. 
In this sense, there is a specific social relation of capital to labor that 
we may call the capital-labor relation. The laborer is paid a price, the 
wage rate, per unit of his labor time. The level of this price now has to 
be introduced as part of the problem. Exchange of products, or the cir­ 
culation of commodities, is now attributable to the capitalists' quest for 
profits and the organization of labor within firms (units of capital) for 
producing commodities for sale on the market. Competition among 
firms, or competition of capitals, means that firms are free to move from 
one line of production to another according to which yields the higher 
profits, thereby bringing about a uniformity in the rate of profit. Special­ 
ization of firms to any one line of production is not a necessary condition 
of the problem. 
If it could be assumed that the conditions of production, including 

necessary consumption, and the vector of physical surpluses remain the 
same as in the previous case, the production equations would not be 
altered by introduction of the capital-labor relation. But, in general, this 
would not be the case. For instance, the size and composition of the bundle 
of commodities constituting necessary consumption would be different 
in the new situation because of the altered position of laborers, from 
that of slaves to "free" laborers. That is to say, the quantity of necessary 
consumption would be different and would have a qualitatively different 
determination corresponding to the qualitative change in the position 
of the laborer. This would hold also for the vector of surplus product and 
for the whole matrix of production coefficients. 
It must be assumed that the wage is at least sufficient to provide for 

necessary consumption. If the wage were to consist entirely of necessary 
consumption-and this would be a special case-the problem would 
become formally the same as that of the previous case of a "slave econ- 

21
' Recall that the length of the working day is assumed here to be fixed, which ignores 

an important dimension of the problem. Specifically, this means that we are ignoring one 
aspect of what Marx called the production of absolute surplus value. On this, see above, 
Chapter I, pp. 11-12. Marx also draws a distinction between the categories "labor" and 
"labor power" which is of basic theoretical significance. This distinction is sometimes 
glossed over in the present work, but the meaning should be clear from the context of the 
discussion. 

omy."27 We simply set the wage equal to the value, at ruling prices, of 
the commodities constituting necessary consumption, and the price sys­ 
tem can be solved accordingly. But if the wage exceeds this amount, the 
problem becomes quite different, since the amount of the wage above 
necessary consumption-call this a "bonus"-now has to be determined. 
This is not to be taken to reflect an actual division of the wage into two 
separate parts. It indicates rather that there are two distinct sets of forces 
acting to determine the wage. One set is that dictating the quantity of 
necessary consumption. The other, which remains to be specified, is that 
determining the amount of the wage in excess of necessary consumption. 
At the same time, however, the rate of profit on capital continues to be 
part of the problem. For it has to be assumed that the owners of capital 
continue to receive profits on the capital they own. The problem is then 
to determine both the wage rate and the profit rate. For the solution of 
this problem, the rule of a uniform rate of profit on capital is clearly not 
enough. 

In formal terms, the price equations in this case become 

(3.17) P = a0w(l + r) + A'(b + rl)P 
where the wage rate in unit of account is 

w = b'P + wo Wo;:;; 0 

and w0 is the amount of the bonus. It is assumed that the wage is "ad­ 
vanced" by the capitalists at the start of production; that is to say, wages 
are paid out of capital. If w0 = 0, this system becomes formally the 
equivalent of equation (3.15) and is solved in the same way. But if wo > 
0, we have a system of n equations in n + 2 unknowns: the prices p,, 
the profit rate r, and w0. Choosing any one price or wo as numeraire 
leaves us with n + 1 unknowns. The system therefore remains open with 
respect to one of the variables. Given the level of any one variable, say 
w0 or r, the rest can be determined. The important question is: what 
determines the level of the variable that is taken as given? 

Alternatively, assume that wages are paid at the end of the production 

27The identity of the formal problem in the two cases should of course not be mistaken 
as an identity of the underlying conditions of the problem: the difference 1s that, for instance, 
in the one case the laborer owns his own labor power whereas 111 the other he does not. 
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period out of current revenue of the capitalists. 28 The price equations then 
become 

(3.18) P = abw + A'(c5 + rl)P 
It is evident that, though the conditions of the problem differ, the formal 
problem remains the same: the system remains open with respect to one 
of the variables. · 
What is missing here is a rule for determining the quantitative relation 

between wages and profits. What that rule is and how it accounts for 
the quantities involved are matters for further analysis. This is the purview 
of a theory of distribution for the capitalist economy. The concept of 
distribution as used in this context refers specifically to the relation 
between wages and profits or between workers and capitalists. 

Several points may be noted in this connection. First, when the wage 
is set equal to the necessary consumption of workers, all relative prices 
and the rate of profit are fully determined. What closes the system in this 
case is the condition that the wage is tied to necessary consumption. The 
wage rate is the variable which is here taken as given, and it is given in 
terms of a specified bundle of commodities. This is a particular rule which 
could come out of a particular theory of distribution. What that theory 
is would remain to be spelled out, and the question would remain whether 
it is a correct theory for the capitalist economy. 

A striking implication, following from this point, is that the possibility 
arises of determining one or another of the variables, the wage rate or the 
profit rate, before the prices are determined. Thus, determination of 
distribution in this sense is logically prior to the determination of prices. 
This is in sharp contrast to the previous case of a "slave economy," where 
distribution of the surplus product has to be determined simultaneously 
with the prices. 

As a formal matter, any variable could be taken as the independent 
variable and so provide for closing the system. It is not, however, only 
a formal matter. Special significance is attached to one or another way 
of closing the system, depending upon the particular theory which goes 

28 Whether the wage is to be considered as paid out of capital or out of revenue is not 
mere1y_a forma1 matter. u is a rea1, substantive matter which requires a correct understanding 
of the institutional conditions of the capitalist economy. Without going into this matter, 
in the analysis which follows we assume for simplicity the form of the price system specified 
111 (3.18). In theAppendix we examine the implications of the price system (3.17) appropriate 
to the assumption that wages are paid out of capital. · 

with it. To say, for instance, that the wage is given in terms of a specified 
bundle of commodities is consistent with a view of the wage as being 
determined by conditions which are themselves independent of prices 
and the rate of profit. On this view, the investigation of these conditions 
is _a matter that falls largely outside the domain of the analysis of prices. 
This was the particular conception upon which the Classical theory of 
distribution was based, and this procedure therefore has special signi­ 
ficance from the viewpoint of that theory. Its significance remains even 
if it is granted that the specific bundle of commodities constituting the 
wage depends on the magnitude of the relation between wages and 
profits, as long as variations in this magnitude are considered to be 
independently determined. 
Concerning the rate of profit, the argument has been made that "the 

rate of profits, as a ratio, has a significance which is independent of any 
prices, and can well be 'given' before the prices are fixed. It is accordingly 
susceptible of being determined from outside the system of production" 
(Sraffa 1960: 33). This argument does not, however, provide an answer 
about the particular theory in which such significance is to be located 
and by which, therefore, the level of the rate of profit may be explained. 
From the standpoint of Marxian theory, this question of distribution 

can be put rather differently. The distinctive feature of the situation for 
a capitalist economy is that there exists a unique commodity, labor 
power, that is specific to the capitalist economy. The problem is, then, 
essentially one of determining the exchange value of this commodity as 
against all other commodities. In other words, it is an aspect of the 
problem of determining the value of commodities, in this case the value 
of labor power. Since the existence of this particular commodity is a 
condition specific to the capitalist economy, .it is a necessary starting 
point for the analysis of that system. Moreover, the existence of labor 
power as a commodity is associated with a distinctive social relation, the 
capital-labor relation. The analysis must therefore be situated in an 
adequate conception of the capital-labor relation as a whole. From this 
point of view, Marxian theory seeks to solve the problem of distribution 
within the framework of the theory of surplus value or theory of exploita­ 
tion. Some elements of this conception are developed in the following 
sections and in Chapter 10. 
We note here that in the model of a capitalist economy, once the 

problem of distribution or the exchange value of labor power is solved, 
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providing thereby a quantitative determination of the wage-profit rela­ 
tion, then relative prices follow logically from the condition of competitive 
equilibrium in the sphere of exchange. Under competition, relative prices 
are determined by the conditions of production and the given magnitude 
of the wage-profit relation. These prices are independent of the level and 
composition of gross output and the surplus product. They also incor­ 
porate the specific quantitative relation between wages and profits. We 
may call these "prices of production" or "normal prices." 

Prices and Labor Values 
Let us consider further the nature of the relations between prices, 

production, and distribution in 'the model of a capitalist economy. We 
are simply concerned here with the logically necessary properties of these 
relations under the assumed conditions of the problem. Moreover, since 
the system dichotomizes, we can also ignore the output relations. 
For convenience, take the case of the price system represented by 

equation (3.18). Rewriting (3.18) we get 

(3.18a) . P = [I - A'p]-1a0w 
where P = (b + rl). The solution of this system corresponds to a con­ 
vergent geometric series such as we have seen before in the analysis of 
the output system. 29 It takes the form, in this case, of 

(3.19) P = [I + A'p + (A'p)2 + (A'p)3 + ... ]a0w 
The right-hand side of this equation can be interpreted as follows. The 
first term, Iabw, is the cost, evaluated at the wage rate w, of labor directly 
employed in producing each commodity. The second term 

A'pa0w = (A'b + A'r)a0w 
is the cost of "indirect" labor employed in producing the commodities 
that are used up in production (A'ba0w), plus the labor associated with 

29 For the solution lo have_economic meaning, it is required that the prices be nonnegative. 
Tll!S 1equ11emenl IS satisfied 1f the rate of profit r IS less than the maximum value r", where 
' .= I /y _and Y 1s the dominant characteristic root of the matrix A '[I - A' b]- 1 _ When it 
~s recognized that the vector of necessary consumption is a requirement for labor to be 
available for production, then the effective maximum value of r would be lower than this. 
It would be the reciprocal of the dominant characteristic root of the matrix 

A'[I - a0b - A'b]- 1• 

the stock of capital goods, weighted by the profit rate (A'ra0w). The 
third term 

(A'p)2a0w = [(A'b + A'r)(A'b + A'r)]a0w 
is the cost of labor employed to produce the commodities that are used 
up in producing the commodities counted in the previous round (including 
in the latter both the commodities that are used up and the weighted 
stock of capital goods), plus the labor associated with the stock of capital 
goods, weighted by the profit rate. The same holds for the fourth term, 
the fifth, and so on through the various rounds of indirect production. 
In general, for the tth round the relevant term is 

(A'p)'abw = [(A'b + A',T 1(A'b + A'r)]abw 
As t increases, the terms of this series become negligible and the series 
converges. 
The rate of profit plays here the role of a weighting factor applied to 

the stock of capital goods. In each round, starting with the first, this 
weighted stock of capital goods is added, item by item, to the commodities 
that are used up in production.t" The resulting total of commodities is 
carried over to the next round; the commodities that are used up in 
producing it are calculated and to the latter are added a corresponding 
stock of capital goods similarly weighted. The same holds for the next 
round, and the next, and so on ad infinitum. The weighted stock of 
capital goods, having once been included, is compounded through further 
additions to the commodities that are used up in each successive round 
of production. To arrive at the price of each commodity, the labor 
associated with the weighted stock of capital goods is similarly added 
to the cost of direct labor plus indirect labor employed to produce the 
commodities that are used up. It is as if a mark-up that is proportional 
to the labor associated with the stock of capital goods were added, 
beginning with the first round, and subsequently compounded. 
The price of each commodity thus consists of amounts of labor summed 

over the successive rounds of direct and indirect production involved in 
producing that commodity. Define the resulting sum of labor terms (in 
units of labor) for the ith commodity as the amount A0;(r) = a0; + 

'0This means that the stock of capital goods is, so to speak, counted twice: once in 
terms of that part of it which is used up and again in terms of the quantities· obtained by 
applying the profit rate as a weighting factor. 
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Ao;(r), where ao; is direct labor, and A0;(r) is indirect labor inclusive of 
the mark-up and is an increasing function of r. Let A0(r) = [ A0;(r)] be 
the corresponding column vector. Then we can write 

(3.20) 

We know that 

P = Ao(r)w 

d(p;/w) = dA0;(r) > 0 
dr dr 

Thus, prices in terms of wage units are an increasing function of the 
profit rate (except for the prices of those commodities which employ only 
direct labor). The wage rate in terms of any one commodity as numeraire 
is the inverse of that commodity's price in terms of wage units. 

(3.21) 

It follows that d(w/p;)/dr < 0. Thus the "real" wage rate, defined in this 
way, is a decreasing function of the profit rate. 
Consider now a situation in which the rate of profit is equal to zero. 

This implies that P = A0(0)w. Prices in terms of a chosen numeraire are 
now simply the sum of direct and indirect labor costs evaluated at the 
wage rate in terms of that numeraire, without the addition of a markup. 
The labor included here consists entirely of direct labor plus indirect labor 
employed in producing the commodities that are used 'up in production. 
The labor associated with the stock of capital goods is assigned a zero 
weight and is therefore excluded. Taking the wage rate itself as n umeraire, 
we find that prices in terms of wage units are simply the sum of direct and 
indirect labor expended in the production of each commodity, that is, 
P/w = A0(0). . 
Call the amounts of labor A0;(0) the labor value of each commodity. 

At r = 0, prices are equal to labor value in this sense. This is a special 
case which conforms to the Classical Labor Theory of Value in its simplest 
form: the "law of value" holds with strict equality of prices and labor 
values. The rate of profit being equal to zero, it could be assumed that the 
whole surplus product is distributed to the laborer who owns both his 
labor and the means of production.31 We have then the equivalent of 

31 At r = 0 the real wage rate in terms of the ith commodity is w / p1 = 1 / A01(0). The 
ratio l/A01(0) is the inverse or the labor value of the ith commodity and can be interpreted 
as net output of the ith commodity per unit of direct and indirect labor. Thus, at a zero rate 
of profit, real wages in terms of the numeraire commodity exhaust the whole net product 
measured 111 terms of that commodity. 

what Adam Smith -called "the original state of society" in which "the 
laborer had neither landlord nor master to share with him" or what Marx 
called "simple commodity production." 
Consider next a situation in which the profit rate is positive (but less 

than the maximum) and compare it with the previous situation. If we 
measure all prices in terms of the wage rate as numeraire, it will be found 
that all prices are higher in the new situation (except for the prices of those 
commodities, if there are such which employ only direct labor). In this 
sense, prices depart from labor values. The difference reflects the role of 
the markup: the markup adds to labor costs in every round and hence 
to total costs and price. The extent of the difference is itself determinate: 
it depends on the level of the profit rate and on the particular conditions 
of production of each commodity viewed in terms of the exact pattern of 
application of direct and indirect labor in successive rounds of production. 
In general, some prices will rise more than others. Thus prices in relation to 
each other, or relative prices, may be higher or lower. The reason for this 
ambiguity is straightforward. There are two elements in the price of a 
commodity which vary in opposite directions. One is the wage rate. The 
other is the profit rate applied to indirect labor. An increase in price due 
to a rise in one element may be greater or less than the corresponding 
decrease due to the fall in the other. To see this, note that 

(3.22) 

It follows that 

dp., dA0;(r) w d(w/p) > 
-=--·-+--·A (r)=0 dr dr pj dr o, < 

The outcome depends on the conditions of production. Specifically, what 
matters is the ratio of indirect to direct labor in production of the different 
commodities. 32 This is apparent from rewriting 

pij = a0; [ 1 + A0;(r)/a0;] 
aoj 1 + Aoj(r)/aoj 

which expresses the relative price in terms of the ratios of indirect to 
direct labor. 

"Cf. Sraffa (1960: 12): "The key tothe movement of relative prices consequent upon 
a change in the wage lies in the inequality of the proportions in which labor and means of 
production are employed in the various industries." 
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There is one special case in which relative prices are the same whatever 
the level of the profit rate may be. This would be so, in particular, if the 
ratio of indirect to direct labor were the same for all commodities. For if 
these ratios are the same at one level of the rate of profit, they must be the 
same at all levels of r. In this case the _conditions of production are such 
that, for every commodity, when the wage rate (or profit rate) is different, 
the difference in wage costs is exactly offset by the difference in profits so 
that relative prices are invariant. Prices in terms of wage units vary with 
the profit rate and therefore do not equal labor values except at r = 0. 
But prices do not vary in relation to each other. 33 Relative prices are 
therefore strictly proportional to labor value at all levels of the profit rate, 
not only at r = 0. We have here another case that demonstrates a sim­ 
plified Labor Theory of Value. This case is the equivalent of that considered 
by Marx in which the "organic composition of capital" is equal in all 
industries. 
We conclude from our analysis in this section that, in general, the 

system of prices depends on production conditions and on the rate of 
profit. More specifically, prices are related to labor values in a determinate 
way and under special conditions turn out to be proportional to labor 
values. These are characteristics of "prices of production" or "normal 
prices." 
The result that prices are independent of the level and composition of 

output (and, hence, of demand) is a striking one.34 It provides a logical 
justification for the Classical presumption that analysis of the formation 
of prices under given conditions of production could be carried out 
independently of the analysis of output as a whole. At the same time, 
it contrasts sharply with a traditional neoclassical conception of "rising 

"For an example of this, see Burmeister 1968: 85. 
34This result follows from the assumptions concerning production and the existence of 

competition. A simple sketch of the argument is as follows. Given the rate of profit that 
can be obtained in production, firms hire labor for production, and competition ensures 
that they pay the maximum wage rate consistent with the available technique al that rate 
of profit. The same reasoning applies when there is a given wage rate. (As we shall see, when 
more than one technique is available, they would adopt the technique that affords the 
maximum wage rate or the maximum profit rate, as the case may be.) By assumption, the 
output of any commodity produced with that technique can be increased to any level al 
constant cost in terms of labor-the only nonproduced input. Therefore, if there is one 
price that covers cost at any level of output, the same will do al any other level. The conditions 
strictly required for this result to hold are constant returns to scale, a single nonproduced 
input, and absence of joint production. A rigorous proof of the argument is provided by 
the "nonsubstitution theorem." On this, see for example Dorfman el al. 1958 and Morishima 
1964. 

supply prices" which vary with the level and composition of output 
owing to the assumed existence of scarce or fixed factors of production and 
operation of the law of diminishing returns. 
What is at issue in this connection is the conception of production itself. 

When production is conceived as a process of production of commodities 
including means of production, then the presumption of "scarcity" of 
factors has no logical basis, even ifit is assumed that production conditions 
are given and unchanging, and regardless of whether or not there exists a 
choice of techniques of production. The analysis of prices thereby becomes 
liberated from supposed conditions of scarcity. What then becomes 
crucial for analysis is precisely the way in which conditions of production 
change over time owing to the process of technical change and develop­ 
ment of the economy as a whole. In that context, there may be attendant 
changes in the pattern of prices. But that result would then be a con­ 
sequence of the process of technical change and development as posited, 
and not of any arbitrary specification of the degree of "returns" to factors 
of production associated with changes in the scale of production. Similarly, 
the question of the role of inaugmentable resources has to be treated in 
the context of analysis of technical change. In abstracting from technical 
change, we abstract from these complications. It is then appropriate to 
make the assumption that production costs are invariant to changes in 
scale. 
On the side of demand for output, it is not denied that demand may 

have an influence on the price system. What is at issue is exactly how that 
influence may operate and how demand itself is conceived to be deter­ 
mined. This issue requires further consideration. For present purposes, 
this analysis simply takes as given the demand for output as represented 
by the vector of surplus product Z. There is no necessary presumption 
that such demand reflects independently given preferences of atomistic 
individuals as in a well-known neoclassical construction. Demand may 
be seen rather as determined by social conditions, including the class 
position of individuals and the requirements of production itself. 
There remains also a problem of the mechanism of price formation in 

the context of changes in demand and supply associated with "day-to 
day" fluctuations in the market for commodities. This problem is not 
dealt with here. It arises at a more concrete level of analysis that is at 
the level of what the Classical economists called "market 'prices,"' as 
distinct from that of prices of production. 

- - - ------ - - . ......_,_~ - . 
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..._ _.__ r 
0 r* 
Figure 3. I. The wage-profit curve 

of subsistence is specified in terms of a "basket" of given quantities of 
the commodities the workers consume. Therefore, the relevant concept 
of the wage is that measured in terms of such a basket. We may take, 
for this purpose, the column vector of commodities b = [b;], which we 
have been calling necessary consumption. Accordingly, let 

(3.23) 

(3.23a) 

, w 
W=- 

b'P 

The real wage rate w is here defined as the number of baskets of corn-. 
modities that can be obtained with a given nominal wage rate w at 
prevailing prices, P. Then "' = 1 would represent the floor of subsistence. 
Substituting the price equations (3.18a) into (3.23), we get 

_ 1 1 
w = ---------- = --- b' [I - A'(b + rl)]-1a0 b'A0(r) 

The Wage-Profit Relation 
Now consider further the nature of the wage-profit relation. In the 

previous section we saw that, at a zero rate of profit, all prices in terms of 
wage units are at their lowest. The real wage rate, measured in terms of any 
one commodity as numeraire, is therefore at its highest and wages absorb 
the whole net product. As the rate of profit is varied from zero through 
successively higher levels, the associated level of prices in terms of wage 
units is higher and the real wage lower. When the real wage equals zero, 
the rate of profit is at its maximum, r = r*, and the whole net product 
is absorbed in profits. We can express this relation between the real 
wage rate as defined and the profit rate in the form of a wage-profit 
curve for the given technique of production. This is depicted in Figure 
3.1. 
The concept of the "real wage" used here is one that is measured in 

terms of a single commodity arbitrarily chosen. But choice of the standard 
in which the wage is measured is not a matter of indifference. It depends 
on the theory in which the problem of wages, and hence of distribution, 
is located. From the viewpoint of a theory of distribution such as that of 
the Classical economists, it is a matter of considerable significance. This 
is because of the way in which the wage is conceived to be determined 
in that theory. 
For the Classical economists, as for the Physiocrats before them, the 

wage is assumed to be given at a customary subsistence level determined 
by demographic factors (the Malthusian Law of Population). The amount 

which is the relevant wage-profit curve for this concept of the wage. 35 

There is an inverse relation between the wage as thus defined and the 
rate of profit. This confirms the view that the Classical economists had 
of this relation. 3 6 

For Marx, the concept of the wage that is crucial is one measured in 
terms of labor value, as a definite quantity of labor time. Marx states 
the rationale for this as follows (Theories, part 2 [1968], p. 419): 

The value of wages has to be reckoned not according to the quantity of the means 
of subsistence received by the worker, but according to the quantity of labour 
which these means of subsistence cost (in fact the proportion of the working-day 
which he appropriates for himself), that is according to the relative share of the 
total product, or rather of the total value of this product, which the worker 
receives. It is possible that, reckoned in terms of use-values (quantity of commodi­ 
ties or money), his wage rise as productivity increases and yet the value of the 
wages may fall and vice versa. It is one of Ricardo's great merits that he examined 
relative or proportionate wages, and established them as a definite category. 
Up to this time, wages had always been regarded as something simple and con­ 
sequently the worker was considered an animal. But here he is considered in his 
social relationships. The position of the classes to one another depends more on 
relative wages than on the absolute amount of wages. 

35 At r = 0, ,;, = l/b' A0(0). Here, b' A0(0) is the labor value of the subsistence basket or 
composite commodity. The inverse, l/b' A0(0), is output of the composite commodity per 
unit of direct and indirect labor, and this is the maximum wage rate in this case. At ,i, = 0, 
then r = r•, where r* is the maximum profit rate. Recognition of a subsistence minimum 
means, of course, that any value of,;, < l must be viewed as purely notional. 

36 As exemplified by the following: " ... however abundant capital may become, there is 
no other adequate reason for a fall of profit but a rise of wages" (Ricardo, Works I: 296). 

~ -- - ---- 
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Thus this concept of the wage is crucial because it reflects "the position 
of the classes to one another." In the next section, we construct the 
quantitative relations involved in the Marxian conception. 
It is evident from the foregoing that the wage-profit curve, specified 

in terms of an appropriate measure of the real wage, has an analytic 
interest as a representation of the technically feasible range of the quan­ 
titative relation of wages and profits. Specifically, it shows the various 
wage and profit rate combinations that are consistent with a given 
technique of production. Furthermore, this relation has the remarkable 
implication that a higher wage rate is necessarily associated with a lower 
profit rate and vice versa. This is a basic property of the production 
system. Given the wage rate, we can obtain from this curve the associated 
profit rate. Alternatively, given the profit rate, we can obtain the wage 
rate. A determinate solution of the problem of distribution is associated 
with a definite point on the wage-profit curve. 
There still remains a question of what accounts for the rate of profit 

(or the wage rate) and its quantitative determination. Without such an 
account, analysis of the system of exchange and distribution for the 
capitalist economy is necessarily incomplete. 

Value, Surplus Value, and Profits 

Viewing the system of commodity production from the side of produc­ 
tion, it is seen that the production of commodities involves a definite 
application of labor and using up of means of production where those 
means of production are themselves the product of labor. This is the 
basic preconception upon which, at an abstract level, the Marxian theory 
of value and surplus value is constituted. A formal representation of the 
quantitative relations involved in this conception can be set out as follows. 

Define the labor value of a commodity, A;, as the quantity of labor 
directly and indirectly required in its production. This quantity is derivable 
from the conditions of production. Specifically, for a given technique of 
production we have 

(3.24) 

In matrix notation this can be written 

(3.25) I\= ab+ A'M 

1, ... '11 

where I\ = [ 11.;] is the vector of labor values of the different commodities. 
It follows that 

(3.25a) 

The products of labor are thus reducible to a definite quantity of labor, 
the quantity of labor which those products embody. It is evident from 
previous discussion (p. 76) that /\. = A0(0). 

As a commodity, labor power also has a value. In Marx's theory, that 
value is equal to the quantity of direct and indirect labor required to 
produce the means of consumption "necessary for the maintenance of 
the laborer" ( Capital I, 170- 73). Let b be the vector of necessaries in 
Marx's sense. 3 7 Then the value of labor power is 

(3.26) 

Since the unit of abstract labor is homogeneous, w is the same for all 
units. 
Now, from the standpoint of the production system as a whole and its 

reproduction, a part of the total value of commodities produced goes to 
maintain and reproduce the labor power employed. This is equal to 
wa0;. Another part goes to replace commodities that are used up in 
production. This is equal to Lpi;bjAj, The rest constitutes surplus value. 
Surplus value in this sense consists of a definite amount of labor embodied 
in the product in excess of what is contained in the articles of necessary 
consumption of workers and in the materials that are used up in produc­ 
tion. The amount of surplus value per unit of each commodity is 

(3.27) 

(3.28) 

ctJ 

I\.= [I - A'b]-1a0 = L(A'b)'ab 
t=O 

w = b'/\. 

It follows from (3.24) and (3.27) that 

S; = a0;(1 - w) 

i = l, ... , 11 

37 Concerning the determination of the magnitude of necessaries, Marx rejected the 
Malthusian Law of Population with which the Classical economists had sought to account 
for a level of workers' subsistence. Instead. Marx look the magnitude of necessaries simply 
as given in the first instance, indicating some of the broad and general conditions which 
enter into its formation. (See, for instance, Capital I, ch. 6, and Marx and Engels 1968: 
186-299.) However, the precise theoretical determination of the value of labor power and 
its relation to the wage in Marxian theory remain problematical. 

- - -~~---~ ~---- 
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Figure 3.2. The exploitation curve 

which says that the amount of surplus value is obtained by applying a 
weighting factor or discount to the labor currently employed, the size of 
that discount depending on the magnitude of the value of labor power. 
Define E = s; /a0;w as the rate of surplus value or rate of exploitation. 
It is apparent that 

(3.29) 
1-w 

E=-­ 
W 

Various features of this relation may be noted. In particular: 
1. E > 0 if and only if w < 1. For the rate of exploitation to be positive, 

w must be less than unity. 
2. E depends only on the level of w, which is uniform. It follows that 

the rate of exploitation is the same regardless of the industry in which 
labor is employed. 

3. w + EW = 1. Whatever the unit in which labor time or the product 
of labor is measured, the value of labor power w and the amount of 
surplus value EW add up to unity. Thus w represents the relative share 
that the worker receives, "the proportion of the working-day [ or month, 
or year] which he appropriates for himself." 
4. deldi» :f 0. The rate of exploitation and value of labor power are 

inversely related to each other. 
The relation between w and E is depicted as the curve E(w) in Figure 

3.2. We may call this the exploitation curve.38 Given the value of labor 

38 For a similar construction see Morishima I 973. 

power, we obtain from this curve the rate of exploitation. Alternatively, 
given the rate of exploitation we obtain the value of labor power. The 
striking feature of this relation is that every point on it gives a direct 
measure of the relative share of the labor expended in production which 
goes to the workers as against that which goes to the owners of property. 
It expresses the relation between workers and capitalists from the point 
of view of production. This measure is independent of the units in which 
the product is measured and independent of the associated prices. It is 
independent also of the specific form in which surplus value is paid out, 
whether as profits, interest, or rent. As between one point and another, 
we can therefore speak unambiguously of a difference in the relative 
position of workers and capitalists independent of the associated prices 
and level of output. In this respect the exploitation curve provides a 
unique, independent, and unambiguous representation of "the position 
of the classes to one another." It also reveals the relative position of the 
classes to be an antagonistic one and not one of partnership. 
This construction follows from a consistent application of the Marxian 

concepts of value and surplus value within the framework of the produc­ 
tion system assumed here. At the base of the construction is a concept 
of surplus, namely surplus value. It is different from the concept of surplus 
product introduced previously (see pp. 60-63) and provides an alternative 
theoretical grounding of the problem of distribution. Surplus value in 
this sense is the difference between the amount of labor time expended 
in the process of production and the amount of labor time the workers 
get back as wages. It is "unpaid labor." In Marx's theory, this pool of 
surplus value is the source from which is derived the profits that go to 
the capitalists (and other forms of nonlabor income). 
It is possible to show analytically a correspondence between these 

relations in the production sphere, that is, in the sphere of the using­ 
up of labor, and the relations that are established in the sphere of 
exchange. In particular, there exists a definite connection between the 
rate of surplus value and the rate of profit. For this purpose, consider the 
price equations (3.17), 

P = a0w(l + r) + A'(ci + rl)P 
where it is assumed that wages are paid out of capital. (See Appendix for 
the case of wages paid out of revenue.) Now, assume that 

(3.30) w = b'P 
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which says that the wage is just sufficient to purchase the bundle of 
necessaries at existing prices. In this sense it is assumed that the price 
of labor power is equal to its value, thus ignoring conditions that would 
bring about a systematic deviation between price and value of labor 
power. It follows that 

(3.31) 
which implies 

P = a0b'P(l + r) + A'(b + rl)P 

[I - a0b'(l + 1·) - A'(b + 1·I)]P = 0 

Under the usual assumptions about the production coefficients, this 
system yields a solution for the rate of profit r* and the relative prices. 
The quantity r* is the reciprocal of the dominant characteristic root of 
the matrix 

(abb' + A')[l - abb' - A'b]-1 

and it is positive and real. Associated with r* is a characteristic vector 
that is strictly positive and unique except for scale. Let this be the row 
vector h*, which may be normalized by any appropriate standard; h* 
may be interpreted as a composite commodity representing a specific 
ratio of outputs of the different commodities produced in the economy. 
Call this the standard commodity.39 It satisfies the equation 

(3.32) h* = h*[abb'(l + r) + A'(D + rl)] 

Post-multiplying this equation by the vector of labor values gives 

(3.33) h*/\. = h*abb'/\.(l + r) + h*A'M + rh*A'/\. 

from which, by substituting (3.25) and (3.26), we get 

h*a0(1 - w) 
r = h*aoW + h*A'/\. (3.34) 

€ 

l + IC 

where € = (l - w)/w, and ,c = h* A' /\./h*a0w. This result expresses a 
direct connection between the rate of profit and the rate of surplus value, 

39The concept of a standard commodity was introduced by Sraffa ( 1960). For further 
discussion of the analytical meaning and significance of this concept, see Eat well 1975. 

and hence between profits and the exploitation of labor in production."? 
The corresponding relation between the rate of profit and value of labor 
power is shown as the curve r(w) in Figure 3.2. It is related to the exploita­ 
tion curve by a factor of proportionality equal to 1/(1 + 1c) and has a 
maximum at R = h*ab/h*A'/\.. 
The result (3.34) conforms to Marx's formula for the rate of profit. To 

see this, note that in accordance with (3.27) and (3.28) the value system 
can be written as 

/\. ~ A'M + wab + (1 - w)ab 
The three terms on the right-hand side correspond respectively to vectors 
of constant capital C = A' <5/\., variable capital V = wa0, and surplus 
value S = (1 - w)a0. In addition, define K = A'/\. as the vector of stocks 
of means of production measured in value terms. Then, by substituting 
into (3.33), we get 

h*(C + V + S) = (1 + r)h*V + h*C + rh*K 
and it follows that 

h*S 
r =----- 

h*V + h*K 
If it is assumed that the rate of depreciation of means of production is 
uniformly unity (D = /), which is a case of pure circulating capital, 
then it follows that K = C and we have Marx's formula. The ratio 1c in 
(3.34) may be interpreted as corresponding to Marx's concept of the 
organic composition of capital. Aggregate quantities of direct labor and 
means of production in value terms are calculated here at the output 
composition specified by the standard commodity h*, which thus serves 
as a kind of index of aggregation. The composition of h* is itself related 
to the composition of workers' consumption and is therefore dependent 
on the value of labor power. 
The rate of profit emerges here in direct correspondence with the rate 

of exploitation of labor in production and with the conditions of pro­ 
duction as represented by the overall organic composition of capital. In 

40Morishirna (1973, 1974) derives a similar result linking the rate of profit and the rate 
of surplus value, which he calls the Fundamental Marxian Theorem. Compare also Medic 
1972 and Wolfstetter 1973. The form of this relation differs according to whether it is assumed 
that wages are paid out of revenue or out of capital. On this, see the Appendix. 
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our earlier discussion of the price system (pp. 74- 79), it was seen that 
in general the system of prices is related to production conditions, and 
specifically to labor values, in a determinate way as mediated by the rate 
of profit. It is now evident that the rate of profit itself can be uniquely 
related to production conditions and to the value of labor power or rate 
of exploitation, where the latter is viewed, in Marx's conception, as an 
expression of "the position of the classes to one another." In this respect, 
and within the formal terms of this construction, the system of relative 
prices and income distribution in the capitalist economy may be said to 
have a definite connection with relations of production or "value rela­ 
tions." This gives a specific sense to Marx's contention that "prices are 
nothing but transformed values." 
In particular, the transformation of values into prices can be seen to 

involve a precise quantitative deviation between prices and values. That 
deviation is, however, not arbitrary but systematic. It is associated with 
the payment of profits in proportion to total capital in price terms. The 
overall rate of such profits, in turn, bears a definite relation to the amount 
of surplus value generated through the use of labor in production. In 
positing the transformation of values into prices, Marx thus points to 
a systematic divergence between the conditions of production of surplus 
value and the conditions of appropriation (or distribution) of surplus 
value-a divergence that is necessarily associated with relations of com­ 
modity exchange based on capital and wage labor. He argues further that 
it is this divergence which creates the appearance that profit is attributable 
to the amount of capital owned by capitalists (or its technical produc­ 
tivity, or its scarcity) rather than to the exploitation of labor in production. 
This contradictory character of the relations of capitalist society Marx 
designated as the fetishism of commodities (see Capital I: 71-83; III: 
826-31). 
We see from the foregoing discussion that the Marxian concepts are 

entirely consistent both among themselves and with the framework 
assumed here. These concepts take a straightforwardly simple form in 
the context of our present assumptions. They also carry over, with some 
modifications, into more complicated settings.41 These concepts are 

41 See, for instance, Schefold 1971, Morishima 1973. and Steedman 1975. It has been 
shown in the work or these authors that, with the introduction or joint production. special 
problems arise regarding the existence or positive labor values and positive surplus value; 

themselves located in a specifically Marxian theory which seeks to explain 
the structure and operation of the capitalist economy and the laws of 
its development. However, this discussion is far from a full statement of 
that theory and is concerned only with some of its formal aspects, speci­ 
fically regarding the quantitative relations between price, value, surplus 
value, and profits. It neglects entirely the qualitative and historical aspects 
(see Meek 1973, chs. 5, 6; Rubin 1972, ch. 8; Sweezy 1956, ch. 2). It takes 
as given the available technique of production which must itself be 
considered to be the determinate outcome of a social process. Further­ 
more, from the point of view of Marx's abstract conception of the capitalist 
process as a whole as based on the circuit of capital and involving a 
unity of production and circulation (see Chapter 10), this analysis may 
be seen to locate the conditions of determination of the profit rate too 
narrowly. In particular, it ignores the conditions of "realization" of 
profits in the sphere of exchange (circulation) of commodities. Corres­ 
pondingly, by collapsing the forms of the circuit of capital into its partic­ 
ular form as "productive capital," the analysis ignores the movement of 
capital in its multiple and unified forms as "money capital," "productive 
capital," and "commodity capital." 
Moreover, it is not to be concluded that the preceding analysis, taken 

by itself, and based as it is on considerations of logical consistency, 
somehow "proves" the existence of exploitation of labor in capitalism. 
Clearly, any such claim would have to be rejected. The analysis shows a 
logical connection between profits and the exploitation of labor, but does 
not account for how the rate of exploitation itself is determined and at 
what level. The latter is something which requires to be shown, as Marx 
himself sought to do, by systematic theoretical analysis of the actual 
historical process of emergence of capitalism (primitive accumulation) 
with the creation thereby of a propertyless class of wage laborers along­ 
side the concentration of ownership and control of means of production, 
as well as the ongoing process of reproduction and expansion of the 
capitalist economy. Specifically, it needs to be shown what is the process 
which establishes and sustains the value of labor power at a level con- 

these problems are essentially concerned with the meaning and interpretation or the logic 
or more complex models. It would be wholly incongruous lo draw any inference from them 
regarding the causal significance or the Marxian theory. Besides, in the most important case 
or joint production, i.e. that connected with fixed capital, all or the propositions discussed 
here continue lo hold. 

- - - ---- -·--· • • 
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sistent with the continued existence of exploitation. Far from providing 
such an account, the present analysis simply takes the value of labor power 
(or rate of exploitation) as given and says nothing about how it may be 
conceived to be determined. Further elaboration of the structure and 
content of the theory would therefore seem to be necessary and ap­ 
propriate. 
In this connection, it may be observed that there are substantive 

problems involved in applying the law of value to the commodity labor 
power which cannot be ignored or dismissed. These are due essentially 
to the fact that labor power is not itself the outcome of a process of 
production like other commodities, that is, it is not produced capitalis­ 
tically. This means that the equilibrating mechanism that establishes the 
value of other commodities through the process of competition among 
different units of capital does not apply to the value of labor power. Some 
alternative mechanism must therefore be introduced. In Marxian theory 
this mechanism has been found to lie within the process of capital ac­ 
cumulation.t? But this mechanism remains to be given a precise theoretical 
specification recognizing that, in the first instance, wages are paid in the 
form of money and not directly in commodities. We shall return to this 
problem in Chapter 10. For the moment, we may note here that it is 
entirely consistent with the Marxian view to take the value of labor 
power as given and the wage as equal to it, if it is assumed that conditions 
of simple reproduction prevail in which there is no accumulation. This 
is in full recognition that the conditions which determine the wage and 
the value of labor power are related to capital accumulation and can 
therefore be considered explicitly only when accumulation is introduced. 

Accumulation and Distribution 

So far, we have discussed the existence of a surplus product but we 
have said nothing about how this surplus is utilized. In actual history, 
a physical surplus in this sense has almost always existed in different 
societies. It might be used to build pyramids, gilded castles, or rockets 
to the moon. For present purposes, because of our concern with the 
implications of accumulation, we need distinguish only between that 
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42 "The law of capitalistic accumulation ... states that the very nature of accumulation 
excludes every diminution in the degree of exploitation of labour, and every rise in the price 
of labour, which could seriously imperil the continual reproduction, on an ever-enlarging 
scale, of the capitalistic relation." Capital I: 620-2 l. 

part of the surplus which is consumed and that part which is ploughed 
back for expansion of production. 

Assume that a certain amount of output available at the end of the 
period is added to the existing stock of commodities over and above the 
mere replacement of commodities that are used up in production. The 
rest is consumed. Assume further that the increment in the stock of each 
commodity, or net investment, is uniformly proportional to the existing 
stock, so that all capital stocks grow at the same rate g. The levels of 
output, consumption, and employment also grow at this rate. In this 
sense the economy may be said to be in a state of balanced growth, or 
a steady state. The purpose of this construction is not to say that in 
reality capitalist economies actually grow in this way. We know that 
they do not. Rather, the purpose is to fix the structure of the economy so 
that we can focus upon the implications of capital accumulation in the 
context of that given structure. 
The output equations can now be written as 

(3.35) 

(3.36) 

X = c>AX + ba0X + Z, Z = gAX + C 

where C = [ C;] = column vector of consumption. For any given vector 
C the output vector is found by solution of 

X = [I - ba., - (b + gl)A]-1C 

Let the vector C be a multiple of the vector of necessary consumption :43 

(3.37) 

(3.38) 

C = {3ba0X 

By analogy with the definition of the real wage rate w, f3 may be regarded 
as real consumption per man: it is the total number of specified com­ 
modity baskets b that are available for consumption. Then, from (3.35) 
and (3.37) we have 

X = (b + gl)AX + $baoX p = 1 + /3 

43This assumption implies that consumption in excess of necessary consumption differs 
from necessary consumption only by a proportionality factor. There is therefore no variation 
in the proportion of goods consumed as between necessary consumption and what we might 
call "excess consumption." It is implied furthermore that the quantity of consumption of 
each commodity per unit of labor remains the same as total consumption increases. It should 
be evident from considering these implications that the assumption concerning consumption 
is very special and cannot be expected lo take us very far. We are here bound by the require­ 
ment that our assumptions be consistent with a steady state. 

- - - 
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and by rearranging terms we get [J - /Jba0 - (ci + gl)AJX = 0, solution 
of which requires that 

(3.39) II - /Jba0 - (8 + gl)AI = 0 

For a given level of real consumption per man sufficiently low, this 
condition determines the growth rate as a function of the technical 
conditions and the given /J.44 Alternatively, for a given growth rate 
sufficiently small, this condition determines the level of real consumption 
per man as a function of the technical conditions and the given g. Sub­ 
stituting these values into (3.38) gives the outputs. Since the equations 
are homogeneous in the outputs, only relative outputs are determined. 
To produce outputs X requires stocks of capital goods M = [M;] 

and labor L such that M = AX and L = a0X. Associated with a par­ 
ticular solution of relative outputs and the given technique of production 
there is thus a particular composition of stocks of capital goods and 
distribution of employment between sectors. The equilibrium structure of 
the economy, defined in terms of the ratios of outputs, employment of 
labor, and stocks of capital goods, is therefore fixed. Given either the 
growth rate g or real consumption per man and the conditions of pro­ 
duction, this structure is fully determined and is independent of the price 
system. The levels of the outputs, employment of labor, and capital stocks, 
as distinct from their ratios, depend on initial conditions that are un­ 
specified. 
There is a different economic structure or balanced-growth path corres­ 

ponding to each possible level of g or of$. We may find the relationship 
between real consumption per man and the growth rate by rearranging 
terms in (3.38) so as to get 

1 = aoXX = a0[1 - (8 + gl)A]- 1 /Jb 
Go . 

44 Algebraically we have 

I - Pbao - (0 + gl)A = g[~1 - A(! - Pbao - clA)-1](/ - Pbao - c5A) 

The determinant of the expression on the right-hand side is required to vanish. Since the 
system is productive, the determinant of(/ - Pba0 - liA) cannot vanish if pis sufficiently 
small. Therefore the determinant of 

g[tl - A(! - Pba0 - c5A)-1] 

is required to vanish. A solution with nonnegative outputs is found by choosing 1/g equal 
to a, where a is the dominant characteristic root of the matrix A (I - Pba0 - oA)- 1. Thus, 
for a given value of [3, the equilibrium growth rate is g = 1/rJ.. 

from which it follows that 

(3.40) - 1 
/3 = ao[I - (8 + gl)A]-1b 

Call this the growth-consumption curve for the given technique of 
production. It is evident that this curve has the same mathematical form 
as the wage-profit curve defined in terms of the commodity basker b 
(cf. equation (3.23a) above). One curve is thus the mirror image of the 
other.45 

The level of real consumption per man and the growth rate are inversely 
related.46 This result is readily understandable. Given the rates of net 
reproduction of commodities, the more of the net product that is con­ 
sumed the less of it is available for expansion, and vice versa. We have 
here the logical basis of an important idea that was firmly perceived by 
the Classical economists (see Chapter 1): the growth potential of an 
economy depends on how the surplus product is divided between con­ 
sumption and accumulation. It is an idea that can be seen to derive 
from consideration of the technical possibilities for consumption and 
accumulation that are consistent with given conditions of production. 
We now have to introduce the behavioral conditions under which 

consumption and accumulation take place in the capitalist economy. 
This is a substantive problem requiring theoretical treatment on its own 
terms. But, for the moment, we assume simply that capitalists save a 
given proportion s, of the profits they receive and workers save a given 
proportion s., out of wages, where O ~ s., < s, ~ 1. The rest of profits 
and wages is consumed.47 This is a simple rule for representing what is 
in reality a complex situation, but it is adequate for present purposes. 
Taking the price equations (3.18) for a capitalist economy and pre­ 

multiplying by X, we get the "money" value of total income as 

(3.41) X' P = X' A'(8 + rl)P + X'a~w 
Similarly, pre-multiplying the output equations (3.38) by P, we get the 
money value of total output 

45The existence of this duality relation has been pointed out by Hicks 1965: 318-19; 
Bruno 1969; Spaventa 1970; Burmeister and Kuga 1970. 
. 

46 We know t_hat the dominant char_acteristic root of a positive matrix is a monotonically 
mcreasmg function of each of the matrix elements. An increase in f3 increases the elements of 
the matrix A (I - Pba0 - c5A)- 1 and correspondingly increases the root a. It follows that 
g 1s a monotonically decreasing function of P. 

47 For workers' saving to be positive, it must be assumed that wages exceed the require­ 
ments of necessary consumption. 

- - -- - -- 
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P' X = P'(o + gl)AX + P' PbaoX 

These are simply the accounting identities for gross product viewed 
respectively from the side of income and from the side of output. For 
the overall flow of income and expenditure to balance, it is required that 
total saving equal investment. This means that 

P'AXg = s,X'A'Pr + swX'aow 
which simplifies to 

(3.43) 
X'a'w g-sr+s--0- - ' "'X'A'P 

With the composition of the output vector X and the price system P/w 
given according to (3.20) and (3.38), we see that equation (3.43) expresses 
a general relation between the growth rate g and the profit rate r. In 
the particular case of s"' = 0, which is often referred to as the Classical 
saving Junction, it takes the specific form of a linear relation, g = s.r. 
The relation (3.43) is derived from the condition for equilibrium of 

saving and investment. As such, it is simply an equilibrium condition 
which is required to hold as a necessary feature of any equilibrium 
growth path. It must also hold for the economy as a whole, whatever 
the number of commodities that are produced, and is thus independent 
of the level of disaggregation of the economy. Taken by itself, it has no 
causal significance. It acquires such significance only when it is imbedded 
within a fully articulated theory. Nevertheless, within the overall struc­ 
ture of the scheme of analysis laid out so far, it is a central relationship. 
It links the relations of prices, wages, and profits with the relations of 
output as a whole, saving, and investment. In this sense, it provides a 
direct link between income distribution and capital accumulation.48 It 
is necessary to examine the specific way in which this relation is consti­ 
tuted within a complete system 0f relations for the capitalist economy. 
This will be a major focus of our attention in considering the specific 
character of different approaches to a theory of accumulation and distri­ 
bution. 
One last point may be mentioned. On a balanced-growth path, accumu- 

48With reference to this relation, Pasinetti (1962: 267) observes that "it gives a neat and 
modern content to the deep-rooted old Classical idea of a certain connection between 
distribution of income and capital accumulation." 
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lation takes place at a steady rate. As long as the rate of accumulation 
is positive, some condition must be introduced to ensure that labor is 
available to match the growing employment. This, as we have seen in 
Chapter 2, is one aspect of Harrod's problem, and it is formulated there 
in a specific way. In general, the relation of labor supply to the accumu­ 
lation process is of central importance for the analysis of the capitalist 
economy. We shall also have to examine exactly how this relation is 
constituted in different theoretical approaches. 

Conclusion 
We have presented in this chapter the elements of an economic model 

in which the quantitative relations between prices, production, distribu­ 
tion, and accumulation can be clearly identified. These relations express 
in formal terms the structural interconnections of the economy and 
thereby constitute the economy as a coherent whole. These are the rela­ 
tions that are consistent with specified conditions which are taken to 
represent, in highly abstract form, some conditions of the capitalist econ­ 
omy: an economy in which labor power is exchanged on a market, means 
of production are owned and controlled by capitalists, profits are paid 
in proportion to the value of owned capital, and competition prevails 
so as to equalize the rate of profit in different sectors. The conditions of 
a "subsistence economy" and a "slave economy" serve, as it were, to 
bring into sharper focus the conditions that are specific to the capitalist 
economy. 
This scheme of analysis thus provides an abstract framework in which 

a certain limited ra-nge of questions concerning the capitalist economy 
can be discussed, and in terms of which various theoretical approaches 
to analysis of the capitalist economy can be examined and compared. 
There is nothing in the foregoing analysis which provides us with a fully 
articulated theory to answer the relevant questions. For instance, there 
is no explanation of why capital accumulation should take place at one 
rate or another or what is the process by which such accumulation occurs. 
Similarly, why the rate of profit or wage rate or rate of exploitation should 
be at one level or another is not explained. Various approaches to provid­ 
'ing such explanations will be examined in Part Three of this book. 

Meanwhile, it is appropriate to regard the scheme of analysis presented 
here as a statement of the consistency requirements for reproduction 
of the economy under the specified conditions. In other words, these are 

--- - 
• 'I' 


