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The Economic Ideas of Marx’s Capital

Nearly two hundred years have passed since the birth of Karl Marx and  continuing 
to this day the influence of his economic views, insights and theories can still be 
felt. However, since the publication of Das Kapital, the scientific community has 
not been sitting idle – it is time to evaluate Marx as an economist and explore what 
he can bring to modern economic thinking, particularly post-Keynesian economics.

Starting with Marx’s schemes of reproduction, which, it is shown, are the basis 
of the linear model of production as used since the 1960s by Piero Sraffa, Michio 
Morishima and others, the book reviews and assesses Marx’s major economic the-
ses. These include: the labour theory of value; accumulation and technical change 
and its impact on labour; the concept of unproductive labour; the tendential falling 
rate of profits; the evolution and determinants of the share of wages in national 
income; as well as short-run and long-run economic dynamics. The Economic 
Ideas of Marx’s Capital updates the theses of the labour theory of value and the 
conditions for balanced growth using the recent scholarly literature, and also fur-
ther develops issues related to Marx’s concept of productive labour. Moreover, 
the book analyses the intellectual relationship of Marx’s economic theory with 
post-Keynesian neo-Marxism, particularly in the writings of Michał Kalecki, Joan 
Robinson and others. By doing so, the book shows the need and possibilities of 
integrating major insights of Marxist and post-Keynesian theory.

This volume will be of interest to those who wish to explore Marx’s economic 
theories through a non-ideological approach, as well as students of Marxist 
economics, post-Keynesian economics and the history of economic thought.

Ludo Cuyvers is Emeritus Professor at the University of Antwerp, Belgium 
and Extraordinary Professor at North-West University, South Africa.
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Foreword

I feel honoured and privileged to write a Foreword to Ludo Cuyvers’ remarkable 
book. Ludo has long been a careful scholar of the classical political economists, 
Marx, and on mainstream and on heterodox economic writings. He has taken a 
special interest in the contributions of Joan Robinson and Piero Sraffa.

Opening the Sraffa archives at Trinity College, Cambridge, has allowed schol-
ars to establish the tremendous admiration that Piero Sraffa had for Marx’s system 
which he thought dominated all others. He thus saw his own positive contribu-
tions as having sorted out some unfinished or incoherent problems within the 
whole corpus of Marx’s theory of the laws of motion of capitalism, by reviving 
the surplus approach in a rigorous manner. Ludo conceived the grand project of 
using Sraffa’s approach and methods to work through all the issues with which 
Marx’s analysis was concerned in his lifetime, and further issues in capitalism 
which have arisen since Marx’s death. The result is a monograph not only of 
great originality and relevance, but also of great pedagogical value for the serious 
student who works through Ludo’s careful and illuminating examples in each of 
his chapters. Ludo blends this careful analysis with astute marshalling of evidence 
from Marx’s own writings, and of the writings of other leading economists con-
cerned with the same issues.

Ludo Cuyvers’ book is a splendid example of how a deep understanding of the 
history of our subject may be combined with careful analysis to make sense of 
current happenings. I cannot recommend it too highly.

G.C. Harcourt
Emeritus Reader in The History of Economic Theory, Cambridge, 1998; 

Emeritus Fellow, Jesus College, 1998; Professor Emeritus, Adelaide, 
1988; Visiting Professorial Fellow, UNSW Australia, 2010–2016
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Introduction

Let one hundred schools of thought blossom, but let them state their assumptions 
clearly.

Joan Robinson

In 2018, 200 years will have passed since Karl Marx was born. His economic views, 
insights and theories still have influence, but they also have many opponents – often 
very rabid opponents. Moreover, since the publication of Das Kapital, the scientific 
community has not been sitting idle. It is therefore time to conduct an evaluation of 
Marx as an economist.

Starting with Marx and Rosa Luxemburg, Michał Kalecki discovered and 
developed (independently of John Maynard Keynes) the “New Economics”. 
During the 1950s and 1960s, economists such as Joan Robinson, Josef Steindl, 
Paul Baran and Paul Sweezy made impressive strides in building economic 
models of capitalist development by integrating key Marxian and Keynesian 
insights. However, in spite of being heavily indebted to Marx, they were critical 
of his “law of value”. With the publication in 1960 of Production of Commodities 
by Means of Commodities, Piero Sraffa, who from Cambridge in the UK over 
time had a major influence on many people, added his linear production model 
to these post-Keynesian neo-Marxist theories. This then set in motion a pow-
erful critique of mainstream neo-classical economics. Looking back over the 
years, it would seem that post-Keynesian economists have diverged into a num-
ber of sub-currents according to their particular source of inspiration: Kaleckian, 
Robinsonian, Kaldorian, Sraffian, . . . , to which other powerful heterodox 
insights have also been added. In this book, we wish to present the Marxian 
views of Das Kapital and the early post-Keynesian insights right up to the views 
of present-day post-Keynesian economists, many of whom have strayed from, 
or have forgotten, the earlier contributions.

Many Marxists, in turn, being highly critical of “vulgar bourgeois economics”, 
have arrived at theoretical insights that are often lacking in academic rigour and/or 
have focused, using an apparent “dialectic methodology”, on theoretical debates 
about Marx’s theory of value, while attacking all non-Marxist (or each other’s) 
ideas. Too few Marxist economists in the “Western world” have contributed  
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2 Introduction

to the academic and scientific development of Marxist economics. We feel that 
it is high time to give back to the Marxist political economy the basic ideas 
emanating from the early post-Keynesian neo-Marxists of the 1950s and 1960s. 
Evidently, times have changed since then and it will not suffice to once again 
merely review Marxist theory in the light of these ideas. Nevertheless, they can 
be of great help in reconstructing and rethinking Marxist economic theory as the 
“scientific socialism” (to use Friedrich Engels’ terminology) of today. All of this 
creates a massive agenda for future research, for which this book hopefully lays 
a modest foundation.

The Marxist economic model is a coherent set of theses, which in turn are 
rooted in a strictly defined methodology. Marx sets out to show, starting with the 
classical economists’ labour theory of value, that profits in the capitalist system 
stem from the exploitation of the working class. He also asserts that the accumula-
tion of these profits leads to the expansion of the capitalist economy but that there 
are limits to such expansion. Following on from these limits are, among other 
things, a theory of the economic cycle and a theory of how the exploitation of the 
working class changes during this cycle. In addition, according to Marx, labour 
power is systematically replaced by machines, which, for various reasons that 
we will discuss in due course, leads to a tendency of the rate of profits to fall and 
economic stagnation to take root in the long run. The methodology that Marx uses 
is one of a builder of a theoretical economic model that adjusts the analysis step 
by step as new elements are introduced in the model. His value theory provides 
him with the so-called “law of value”, which indicates how changes (increases) in 
labour productivity will alter (reduce) the value of the goods produced, such that 
the continuous introduction of new technology has to be considered as a formida-
ble weapon in competition and is the basis of capitalist dynamics. This then brings 
us back to the replacement of labour by machines.

In the pages that follow, Marx’s model of the capitalist economy is not looked 
at through non-Marxist glasses. Rather, it is investigated within its own logical 
framework, based on its axioms, assumptions and implications. Insights and start-
ing points for further research are given at regular intervals from the perspective 
of present-day economic thinking, particularly post-Keynesian economic theory. 
This book is targeted at a broad public that is interested in penetrating Marx’s 
economic theories through a “no nonsense” approach, and provides insights into 
how Marx’s legacy is linked to economic ideas of today relating to the work-
ings of the capitalist economy. Some of our readers will be economists or future 
economists. Most of them will be educated in neo-classical economics. For them, 
the starting points of Marx’s analysis, as well as his methodology, theoretical 
reasoning and results, will be mostly – if not completely – new. Another section 
of our audience, we hope, will be non-economists, who want to get to the bottom 
of Marx’s theories based on a “no nonsense” approach and/or want to gain insight 
into how Marx’s economics legacy is (or can be) associated with certain elements 
of contemporary economic thinking.

Marx’s economic model is taken from Das Kapital. We consciously opted 
not to consult the other writings of Marx since we did not want to indulge in text 
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Introduction 3

exegesis or delve into the origins of his ideas. The first volume of Das Kapital 
was prepared for publication by Marx himself and the next two volumes were 
the work of Friedrich Engels, based on the notes that Marx left behind after his 
death. The unfinished manuscript of Marx’s Grundrisse der Kritik der Politischen 
Ökonomie dates back to 1858 (before volume 1 of Das Kapital) while Theorien 
über den Mehrwert, which is often called volume 4 of Das Kapital, comprises 
notes compiled by Marx during the period 1861 to 1863 during his reading of the 
work of other economists. The Theorien is a “sequel” to Kritik der Politischen 
Ökonomie which was published in 1859 and for the most part can be found in 
Das Kapital. However, we do not consider it appropriate to tire the reader with 
discussions on parts of earlier versions of Das Kapital or the unfinished writ-
ings of Marx, with the obvious exception being Friedrich Engels’s posthumous 
 publication of volumes 2 and 3 of Das Kapital.1

Throughout this book we will use a linear production model of the input-output 
type, or the so-called Marx-Leontief model, which is based on the pioneering 
work of Piero Sraffa (1960), András Brόdy (1970), Michio Morishima (1973) and 
others. These pioneers published their work some 40 years ago, and the model is 
still the best suited for analysing Marx’s economic views and acquiring a good 
understanding of his logic. The approach is today known as “analytical Marxism” 
(Roemer, 1981), a somewhat misleading term. The major advantage of using a 
linear production model is that it mathematically “translates” Marx’s, as well as 
our, arguments, thus eliminating ambiguous answers and throwing light on the 
importance of explicit and implicit assumptions. However, the model also has 
some disadvantages in that it is ill-suited for an integration and analysis of social-
economic interactions and endogenous economic dynamics. For this, we rather 
consulted the godfathers of neo-Marxist economic theory of the 1940s, 1950s and 
1960s, i.e. Michał Kalecki, Josef Steindl, Joan Robinson, Paul Sweezy and Paul 
Baran. Where appropriate, we also refer to more recent literature, but we have 
kept these passages to a minimum to prevent the book becoming unnecessarily 
heavy and tedious. These neo-Marxist authors, without our having to refer to or 
comment on the more recent developments, offer important insights and advance 
many nuances, which should enable the reader to better appreciate how to react to 
Marx’s thinking and theories.

It should be clear that we never intended to develop yet another Marxist or 
neo-Marxist economic theory, not even when looking at the recent economic 
crisis. When various Marxist and neo-Marxist views are discussed, we simply 
endeavour to show how Marx’s economics is carried over into the later classes of 
economic ideas. This is more than sufficient for our assessment. Yet we do make 
an exception with the linear production model as it is the golden thread running 
through our analysis.

We will in due course deal with a number of basic concepts and, in the interests 
of a better understanding or where theoretically justified, we will illustrate these 
concepts with numerical examples.

In Chapter 1 we deal with the economic circular process, using the reproduction 
schemes of Das Kapital, and look at the relationship with present-day concepts.  
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4 Introduction

In this regard, Marx’s schemes of reproduction have assumed a unique place in 
the history of economic thought as an instrument that allows an investigation into 
the conditions for the normal reproduction of a capitalist economy.

Chapter 2 discusses the labour theory of value, which leads to important 
 conclusions about the origin of capitalist profits and the definition of the average 
rate of profits in the capitalist economy. The labour theory of value is a corner-
stone of Marx’s economic theory, not least because it creates an analytical and 
historical link with his theory of the exploitation of the working class.

Chapter 3 focuses on long-term economic development, the accumulation of 
capital and economic growth, concepts that are aligned with what these days is 
called “effective demand” but in Marxist jargon is the “surplus value realisation 
problem”. In Chapter 4, we introduce the often misunderstood concept of unpro-
ductive labour and we critically analyse its theoretical implications. This fourth 
chapter might be “a bridge too far” for some readers due to the technicalities in the 
discussion, in which case we would advise that they simply skip it.

As Chapter 3 shows, the linear production model also allows the integration of 
economic reproduction, accumulation and economic growth. The Marxist theory 
of long-term capitalist economic development strongly stresses the relationship 
between the accumulation of capital and its limits and the introduction of techni-
cal change in the production processes.2

The relationship between accumulation of capital and technical change is 
elaborated on in Chapter 5, where the immediate impact of such technical change 
on profits is also analysed.

Closely related to the labour-saving character of technical change are its impli-
cations for the average rate of profits in the capitalist economy. Marx’s theory 
of the tendency of the rate of profits to fall is assessed in Chapter 6, where we 
also deal with the impact of a higher degree of mechanisation in the production 
processes.

In Chapter 7, the forces that influence the rate of surplus value or, stated more 
simply, the ratio of profits to wages, are investigated. This ratio changes continu-
ously, both in the short and the long term. We address how and why this happens. 
In the chapter we also deal in detail with the neo-Marxist views on how the share 
of profits in national income is determined by the price-setting behaviour of  
oligopolistic enterprises in “monopoly capitalism” (or “late capitalism”).

Chapter 8 reviews Marx’s theory of the economic cycle. Although this theory 
cannot be separated from his theory of long-term economic development, it is 
interesting to compare it with the contemporary theory of the business cycle, 
which is largely of Keynesian inspiration and descent. We deal similarly with 
the monetary theory that Das Kapital presents. Although considered unfin-
ished by today’s standards, Marx’s views on money clearly illustrate his open 
and innovative mind as he endeavours to integrate money and credit into his 
 economic theory.

Chapter 9 looks at the role of the rudimentary underconsumption theory, which 
is expressed in Das Kapital, and how this theory has been further developed by 
the neo-Marxist economists. In the chapter we also encounter the theories of long 
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Introduction 5

waves in accumulation and the role of technological innovations. The problem 
here, though, is that on the basis of the periodicity of such wavelike movement 
in economic activity, we should already be experiencing a new upswing of this 
long wave, but this does not appear to be happening. Instead, what has been wit-
nessed over the past 30 years is the spectacular rise of the financial sector, which 
obligates us to discuss the neo-Marxist interpretation of this “financialisation” 
and its importance.

In Chapter 10, the final chapter, we present the provisional balance of our 
investigation – provisional, since we hope that our thoughts and assessments will 
stimulate further discussion, and we are naturally open to all input. We make a plea 
in the chapter for the integration of the many contemporary insights and theoreti-
cal views – if indeed reconcilable – into the Marxist economic model. However, 
first and foremost, we consider (although not exclusively) the post-Keynesian 
 contribution to be of relevance here.

What ultimately concern us are the questions: have we, in the end and with ref-
erence to Marxist economic theory, learned something that we somehow did not 
know before? And: Marxist economic theory offers a coherent model, but can it 
still be reconciled with the economic realities of today and can its building blocks, 
if necessary, be replaced? Because we do not consider ourselves to be sufficiently 
qualified to assess the philosophical and sociological core of Marxism, includ-
ing historical and dialectical materialism, class society and the definition of the 
social classes, we do not discuss it. Hence, we make the assumption, while assess-
ing Marxist economic theory, that there are two antagonistic economic classes in 
capitalist society – the working class and the capitalist class. The same holds for 
the economic determination of social development, i.e. the relationship between 
the so-called “base” and the social, political and cultural “superstructure” of soci-
ety. No doubt this neglect impoverishes our analysis and does not do justice to 
the holistic view that Marxism offers. However, others will have to take up these 
philosophical and sociological challenges.

Some readers may well consider concepts such as “workers” and “capitalists” 
as largely, if not completely, outdated. And perhaps they are. However, the nam-
ing as such is irrelevant. Most employees today are no longer industrial workers, 
let alone proletarians whose only “ownership” extends to their children. However, 
their labour collectively produces what we call the national product. And where 
are the capitalists of yesteryear? They are the ones who decide what will be pro-
duced and how it will be produced in order to maximise their profits. True, many 
enterprises are still owned by private capital owners, in which case it is clear who 
the capitalists are. But in most large companies the share capital is spread around 
and only a few people are pulling the strings: some rich families or the CEO, pos-
sibly with members of the management committee. They receive breath-taking 
bonuses or share options on top of their generous salaries. Let us therefore defer to 
Marx and his economics and accept that there are workers and capitalists, at least 
for the sake of the argument.

In a nutshell, the core of Marx’s economic theory, which will be investigated 
and assessed in this book, is as follows:
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6 Introduction

1 The workers produce, using the means of production that are owned by the 
capitalists.

2 All value is produced by labour, and hence by the workers.
3 The workers produce more value – the surplus value – than they receive as 

compensation for their labour, according to a given social norm – the wages.
4 What workers produce above their wages is a surplus, which will go to 

the capitalists after what is needed for (for example) the state apparatus is 
deducted.

Of course, reality is much more complex. The above statements flow from a 
model which, by definition, is based on assumptions and simplifies reality. In his 
time, though, Marx made an impressive attempt to make his model a dynamic 
one, as follows:

1 The capitalists, both individually and collectively, have an unbridled hunger 
for profits and accumulation.

2 The capitalist hunger for profits is appeased by maximising the surplus value 
extracted from the workers.

3 The squeezing of wages is the most important instrument for maximising the 
surplus value.

4 The squeezing of wages in capitalism generates a tendency for undercon-
sumption and overproduction, which in contemporary economics jargon is 
known as insufficient effective demand.

5 By squeezing wages and by replacing labour with capital/means of pro-
duction (the mechanisation of production), the surplus value produced will 
decrease in the long run.

6 As a result of the proportionate decline in surplus value and profits, there will 
be a tendency for the rate of profits to fall.

The reader will no doubt notice that the assumptions, logic and predictions of 
Marx’s economic model are quite subversive, although they are built on the theo-
ries of the classical economists Adam Smith (1723–1790) and, to an even greater 
extent, David Ricardo (1772–1823). It will come as no surprise that the econo-
mists after Marx, mostly from the upper or middle classes of society, spare no 
pain or expense in lashing out at the Marxist model. The “neo-classical” econo-
mists invented ingenious alternatives to Marx’s theory of value and the origin of 
profits. Whereas, according to Ricardo and Marx, the means of production should 
be considered “crystallised labour”, i.e. produced and combined with “living 
labour”, the “neo-classicists” regard “capital” as a separate factor of production, 
the marginal product of which is the remuneration of the entrepreneur for commit-
ting his capital. This is analogous to the wage rate which is due to the production 
factor of labour. Neo-classical economics has increasingly received academic and 
scientific status as a result of its thorough use of mathematical analysis. Marxist 
economics has also been portrayed as a mathematically developed model. This 
is the linear production model which, at first hesitatingly but afterwards with 
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Introduction 7

increasing success, was developed during the 1960s and subsequent decades and 
which we have adopted in this book.

A mathematical approach, as demonstrated in the following pages, allows rig-
orous argumentation and proof; without such an approach, achieving the desired 
outcomes would be difficult, if not impossible. However, the other side of the 
coin is abstract reasoning. We therefore endeavour to illustrate the mathematical 
reasoning with numerical examples. The reader is asked to work through these 
examples as carefully as possible, with sharpened pencils and a notebook within 
easy reach!

Finally, we need to issue a small warning. While we investigate the core of 
Marxist economic theory, as outlined above, it is simply that – Marx’s economic 
theory. We have not felt called to also review and evaluate the economic theories 
of his many followers. Thus we are neglecting a lot of theoretical developments 
that took place after Marx.3

It is no doubt rapidly becoming clear to the reader that we devote little attention 
to money, except in Chapter 8. The reason for this is easy and straightforward: 
the basics of Marx’s economic theory can best be explained by neglecting the 
money phenomenon. Although we show that the monetary insights of Marx look 
very contemporary – even Keynesian – there is a deep gulf between Marxist and 
post-Keynesian economic theory, which needs to be bridged.

It is for a different reason that we do not dwell on the monopolisation process 
of capitalism. Although Marx devotes attention to what he calls concentration and 
centralisation of capital, most of this is researched by the Marxists after Marx. 
The same holds for the Marxist and neo-Marxist-inspired theories of imperialism 
and underdevelopment. Moreover, dealing with these theories is at odds with the 
 economic model that we have adopted. This neglect invariably amounts to a further 
“reductionism” which might disappoint some readers. Alas . . . The linear produc-
tion model adopted in this book is one of a closed economy. We are not considering 
exports or imports of goods and services, nor international capital mobility. Marx 
devotes little attention to the implications of international capital mobility in his 
model of value and growth, and he ignores international labour mobility com-
pletely. Some of the implications of the workings of the international economy 
for Marx’s economic theory have been determined only recently and are still the 
subject of much debate. This evidently forces us once again to simply concentrate 
on Marx’s views and how his theory works within the linear production model. 
If there is merit in exploring the implications of the linear production model for a 
Marxist theory of international political economy, this should be on the agenda for 
future research, and should not be elaborated on here.4

We also refer regularly, at least where relevant, to our previous research and 
publications. This is not to browbeat the reader with alleged erudition, but rather 
to indicate in what sense and to what degree some of our previous publications 
agree with or contradict the rethinking of Marx’s economics. We apologise for 
these personal road markings, which are only intended to guide us on our way.

While writing and re-writing the manuscript, we benefited from the generous 
help of some good colleagues and friends. Geert Molenberghs introduced us to 
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8 Introduction

the  mathematical software package R, which saved us much time and calculation 
work and solved the many systems of linear equations that our numerical examples 
required. Although in the beginning we were confronted by some pitfalls, we could 
always count on Geert to help us onto our feet again. Geoff Harcourt, David Laibman, 
Glenn Rayp, Michel Dumont and Henry van Maasakker offered their comments and 
directed us towards (or provided) relevant literature which we then integrated into 
the text. We are most grateful for their insight and support, which have significantly 
enhanced the quality of the book. Responsibility for all remaining mistakes and confu-
sion lies entirely with us. We also benefited greatly from comments and observations 
by Hugo Buyssens on Chapter 2, by Simon Mohun, Gary Mongiovi and Daniel E. 
Saros on Chapter 4, and from André Mommen’s review of the previous Dutch edi-
tion of this book, but they cannot be held responsible for the views expressed. We are 
also immensely thankful to Mrs Alice Parry, who painstakingly revised the  language 
in all the chapters, which often came back to us with more red than black. We finally 
wish to thank New Left Review for permission to use copyright material of Karl Marx, 
Capital, Volume 1, translated by Ben Fowkes, Harmondsworth, Penguin, 1976; Karl 
Marx, Capital, Volume 2, translated by David Fernbach, London, 1978; Karl Marx, 
Capital, Volume 3, translated by David Fernbach, London, 1981.

Notes
1 There is no need to repeat excellent work. The reader is referred to Mandel (1971).
2 We use the terms “technical change” and “technological change” interchangeably. 

Technical change, however, is not necessarily technological, i.e. not necessarily the 
result of new inventions. Technical change can also be the result of changes in the organ-
isation of production, changes in input and output prices, etc.

3 A monumental and almost exhaustive overview of the development of Marxist eco-
nomic thought since Marx is Howard and King (1989, 1992).

4 For an overview, see Howard and King (1992, chs. 9–10). For recent work on production 
and distribution as a worldwide process, as well as a critical review of the contributions 
of some Marxist scholars, see Carchedi (1991, chs. 6–7).

References
Bródy, A. (1970), Proportions, Prices and Planning: A Mathematical Restatement of the 

Labor Theory of Value, Budapest: Akadémiai Kiadó.
Carchedi, G. (1991), Frontiers of Political Economy, London and New York: Verso.
Howard, M.C. and King, J.E. (1989), A History of Marxian Economics, 1883–1929, 

Volume 1, Princeton, NJ: Princeton University Press.
Howard, M.C. and King, J.E. (1992), A History of Marxian Economics, 1929–1990, 

Volume 2, London: Macmillan.
Mandel, E. (1971), The Formation of the Economic Thought of Karl Marx: 1843 to Capital, 

New York: Monthly Review Press.
Morishima, M. (1973), Marx’s Economics, Cambridge: Cambridge University Press.
Roemer, J.E. (1981), Analytical Foundations of Marxian Economic Theory, Cambridge 

and New York: Cambridge University Press.
Sraffa, P. (1960), Production of Commodities by Means of Commodities: Prelude to a 

Critique of Economic Theory, Cambridge: Cambridge University Press.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



1 Economic reproduction

In every economic system, goods and services are produced by employing means 
of production and labour power. For this production to be repeated, the economic 
 system has to reproduce itself. This holds true for all types of economic  system: 
slave economy, feudal economy and full-blown capitalist economy. How this repro-
duction takes place, however, differs from system to system, with the economic 
classes in the system – workers, peasants, craftsmen, commercial intermediaries, 
etc. – all playing their own specific role. The reproduction of an economic system 
relates to the workings of the so-called economic circuit, which was first con-
ceptualised and coherently analysed by the French Physiocrat, François Quesnay 
(1694–1774), in his Tableau économique. The economic circuit concept was fur-
ther developed and applied by Marx in Volume 2 of Das Kapital, where he uses 
his famous schemes of reproduction.1

In this chapter we begin our assessment of the economic theory of Karl Marx. 
It will become evident that Marx’s concept of the reproduction process leads 
logically to his theory of value, which we consider in Chapter 2. We will there-
fore portray this process as a set of relationships between spheres of production, 
which evolve on the basis of given proportions and can be analysed according to 
a reproduction scheme.

1.1 Production and reproduction
In order to analyse the economic circuit and a fortiori the way in which an eco-
nomic system reproduces itself, we will consider – for the sake of simplicity – an 
economy in which only two goods are produced: iron and wheat. It is assumed 
that iron ore is up for grabs, i.e. a free gift of nature, but is mined using an iron 
tool (e.g. a shovel).2

The iron ore is then transformed into a plough, using other iron tools (e.g. an 
oven, a hammer and an anvil). In this example, the iron ore, being a free gift of 
nature, has no value. Therefore, it can be stated that 50 kg of iron is needed to 
produce a plough of 150 kg, as well as 50 hours of labour time (used in the mining 
of the ore, the production of the tools and the forging of the plough), as follows:
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10 Economic reproduction

50 kg iron + 50 hours labour → 150 kg iron + 50 kg iron

(tools)            (1 plough)   (tools)

One can say that in this production process, the tools are produced together with 
the plough.

The plough is used in the wheat farming sector. At this point in our argument, 
we assume that the plough is used entirely for wheat cultivation, i.e. used up only 
during one production period. With inputs of 50 hours of labour time and 40 kg of 
wheat (used for sowing the seed), the sector produces 100 kg of wheat:

150 kg iron + 40 kg wheat + 50 hours labour → 100 kg wheat

(1 plough) (sowing seed)

In this imaginary economy, a total of 200 kg of iron means of production are 
 produced, which serve to replace the 200 kg of iron means of production that 
are used up in the production of both means of production and wheat. The next 
production period will thus start at the same level as before. Apart from this, 
100 kg of wheat are cultivated, of which 40 kg can be used in the next production 
period to sow the seed. What remains – 60 kg wheat – is the net product (the term  
“le produit net” goes back to the Physiocrats) and is available, in terms of the 
above example, as consumer goods. It might well be that this quantity of wheat 
exceeds what is needed to reproduce the labour power, i.e. to support the workers 
and their families, such that in the next production period 100 hours of labour can 
be extracted. This surplus of wheat will allow an increase in consumption by the 
workers and their families, or alternatively, it will be consumed by those who are 
not directly related to the two production processes but are providing other ser-
vices (artists, priests, warriors . . . ). The “surplus approach” in economic theory 
goes back to François Quesnay and was very prevalent among the classical econo-
mists (Dobb, 1973, pp. 62ff.; also Garegnani, 1984, pp. 291–325).3

In summary, the following scheme can be written:

50 kg iron + 50 hours labour → 150 kg iron + 50 kg iron

150 kg iron + 40 kg wheat + 50 hours labour → 100 kg wheat

200 kg iron + 40 kg wheat 

leaving a net product of 60 kg of wheat. Let us now assume that each working 
hour is compensated by supplying 0.5 kg of wheat to the workers. In the means of 
production sector, 50 hours of labour were spent, with the result that the workers 
receive 25 kg of wheat. Similarly, in the consumer goods sector, 50 kg in total 
(2 × 25 kg) of the net product of 60 kg of wheat is used to reproduce the labour 
power, which will allow its use in the next production period. Therefore, a sur-
plus of 10 kg of wheat remains (60 kg of wheat as net product, minus 50 kg of 
wheat consumed by the workers). Marx calls this the surplus product, which is 
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Economic reproduction 11

available for additional workers’ consumption and/or as compensation for the 
above-mentioned services.

One thing is clear, however: in our imaginary economy, no expansion is pos-
sible. With the wheat surplus, nothing can be put aside to produce a second plough 
or additional tools in the next production period since a surplus of iron is lacking. 
Hence, only simple reproduction is possible.

This can be summarised in the following scheme:

50 kg iron   + 25 kg wheat → 150 kg iron + 50 kg iron

150 kg iron + 65 kg wheat → 100 kg wheat

200 kg iron 90 kg wheat

leaving a surplus product of 10 kg of wheat.

1.2 The Marxist schemes of reproduction: introduction
In reality, the economic system in evidence today is much more complex than our 
imaginary economy as with the former, a multitude of goods and services is pro-
duced. However, if we can value and aggregate the many goods and services used 
in production, then the economic system can be represented by two aggregated 
sectors: a sector that produces means of production and a sector that manufactures 
consumer goods. This is, in fact, the process followed by Marx in Volume 2 of 
Das Kapital. For the valuation of the means of production, the respective prices 
(which reflect their respective values) can be used. Where these prices come from 
is the subject of Chapter 2.

The value of the means of production, thus aggregated, which are used in the 
production of means of production and of consumer goods, is called constant 
capital by Marx, whereas the value of the consumer goods that serve the reproduc-
tion needs of labour power is called variable capital.4

In the sector where the means of production are produced (sector 1), these are 
C1 and V1, respectively, while in the consumer goods sector (sector 2), these are 
C2 and V2. The value of this constant and variable capital is found at the end of the 
production period, in the value of the output produced in both sectors: W1 and W2. 
The difference between W1 and the used-up constant and variable capital C1 + V1 
is called the surplus value M1, while the difference between W2 and the used-up 
constant and variable capital C2 + V2 is called the surplus value M2.

In value terms, the following scheme can be presented:

C1 + V1 + M1 = W1 (sector 1)

C2 + V2 + M2 = W2 (sector 2)

C1 + C2 V1 + V2 M1 + M2
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12 Economic reproduction

This is a reproduction scheme, as developed and used by Marx in his analysis of 
the conditions of reproduction of any arbitrarily chosen economic system. From 
such a reproduction scheme, the following conditions of simple reproduction can 
be derived:

C1 + C2 = W1  or: the value of the output of means of 
production is equal to the value of the means of 
production used up in the economy

V1 + V2 + M1 + M2 = W2  or: the value of the output of consumer goods 
is equal to the value of the consumer goods 
consumed in the economy

Since the first condition is C1 + V1 + M1 = W1, it follows that:

C1 + C2 = C1 + V1 + M1, or  or else: the value added of sector 1 is equal to 
the value of the means of production used in 
sector 2

And since C2 + V2 + M2 = W2, the second condition can be rewritten as: V1 + V2 + 
M1 + M2 = C2 + V2 + M2, or V1 + M1 = C2, which produces the same result.

It should be very evident to the reader that at the start of the next production 
period, producers will be able to start producing the same quantities as before. In 
other words, if the above condition is met, then the economic circuit is closed. 
Once again, sector 1 has C1 at its disposal, as well as the labour power that can 
function for another 50 hours. Similarly, C2 and the required labour power are back 
in sector 2. At the end of the second production period, the reproduction scheme 
will show exactly the same values as at the end of the first production period. For 
this reason, this type of reproduction process is called simple reproduction.

Simple reproduction implies that the full surplus value is consumed. What 
remains of the value of the net product after workers and their families have con-
sumed what is needed for the reproduction of the labour power, will be consumed 
by other classes and strata of the population who are not related to the production 
processes. In a feudal society, for instance, this surplus value would be appro-
priated by the feudal lords, their vassals and armies, the priests, the artists, the 
cathedral builders, etc.

Simple reproduction stands in contrast to expanded reproduction, which takes 
place under capitalist conditions. In fact, the economy has to be sufficiently 
advanced technologically (in Marx’s words: “the forces of production have to be 
developed sufficiently”) to allow expanded reproduction. In our previous numeri-
cal example, the surplus product consisted of consumer goods only, whereas 
additional means of production are required as well if the economy is to operate 
during the next production period on an expanded scale.

This development of the forces of production is assumed in the following 
example:

C2 = V1 + M1
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Economic reproduction 13

50 kg iron + 50 hours labour → 170 kg iron + 50 kg iron

150 kg iron + 40 kg wheat + 50 hours labour → 100 kg wheat

200 kg iron 40 kg wheat

The net product now consists of 20 kg of iron and 60 kg of wheat.5

Clearly, a larger output of ploughs and iron tools is produced using the same 
input of labour, which implies that labour has become more productive as a result 
of better technological capabilities or more specialisation. However, in our exam-
ple, productivity in the consumer goods sector has remained the same.

If we assume that, arising out of social necessity, the consumption of the work-
ers remains at 0.5 kg of wheat per hour of labour spent, it follows that:

50 kg iron   + 25 kg wheat → 170 kg iron + 50 kg iron

150 kg iron + 65 kg wheat → 100 kg wheat

200 kg iron 90 kg wheat

Based on this numerical example, the surplus product consists of 20 kg of iron 
and 10 kg of wheat, and therefore also contains means of production. The example 
was chosen such that it allows an extension to the scale of production of means of 
production in the next production period, as follows:

70 kg iron + 70 hours labour → 238 kg iron + 70 kg iron

150 kg iron + 40 kg wheat + 50 hours labour → 100 kg wheat

220 kg iron 40 kg wheat

After the surplus product of the first production period has been entirely “ploughed 
back” into sector 1, there is a net product of 88 kg of iron and 60 kg of wheat at the 
end of the second production period. Taking into account the socially necessary 
consumption of workers of 0.5 kg of wheat per hour of labour spent, the following 
scheme emerges:

70 kg iron + 35 kg wheat → 238 kg iron + 70 kg iron

150 kg iron + 65 kg wheat → 100 kg wheat

220 kg iron 100 kg wheat

Clearly, we are dealing here with a situation of expanded reproduction, which is 
characteristic of the capitalist production system.6

Using our previous notation of constant capital, variable capital and surplus 
value, the necessary conditions for expanded reproduction7 in the second produc-
tion period in the above example can be written as follows:
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14 Economic reproduction

C1 + C2 < W1  or: the value of the output of means of production 
is higher than the value of the means of production 
used in the economy

V1 + V2 + M1 + M2 < W2  or: the value of the output of consumer goods is 
higher than the value added of both sectors taken 
together

Stated differently: for expanded reproduction, it is required that a surplus remains 
in both sectors on top of what is needed for simple reproduction.

1.3 The workings of the Marxist schemes of reproduction  
under capitalism
In order to produce and therefore reap the surplus value, so Marx explains, the 
individual capitalist must first purchase raw materials, machines and labour power 
by spending an amount of money, G. This amount of money G is the monetary 
expression of the value of the means of production and labour power purchased by 
the capitalist. It is hoped that the output will later be sold in its entirety and that the 
capitalist will receive his investment of G, but increased by the surplus value, ∆G. 
The cycle can then start over again, either on the same or on an expanded scale.

Marx represents this process as follows:

G →
raw material
machines
labour power

→ P
(production process)

→ G' = G + ∆G
(money after sales)

The process follows an economic circuit and holds for each individual capital-
ist. For this circuit to be closed at the macro-economic level – i.e. for it to end 
well – some conditions have to be fulfilled. Which ones? This is a question that 
was first studied from a macro-economic perspective by François Quesnay in his 
Tableau économique, from which Marx derived his reproduction schemes. Marx’s 
real rationale was to lay bare the conditions that have to be met if the capitalist pro-
duction system as a whole is to make steady progress in the long term (apart from 
fluctuations due to the business cycle), in spite of the growing division of labour. It 
would appear from his analysis that the circuit is disturbed – if not interrupted – by 
overproduction and over-savings, and that a sufficient supply of additional labour 
is, furthermore, required for the expansion of the capitalist economy. With Marx, 
we are a very long way indeed from the harmony of the “natural order” that the 
classical economists, together with many later economists, postulated.8 We will 
return to this later.

Simple reproduction, as we have found, takes place when no surplus value is 
accumulated, but rather when the surplus product is fully consumed by the capi-
talists. We will use the following numerical example to illustrate constant capital, 
variable capital and surplus value:
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Economic reproduction 15

Sector 1 (means of production): 4000(C1) + 1000(V1) + 1000(M1) = 6000

Sector 2 (consumer goods): 2000(C2) + 500(V2) + 500(M2) = 3000

The output value of consumer goods is equal to the total purchases of workers and 
capitalists of consumer goods:

2000(C2) + 500(V2) + 500(M2) = 1000(V1) + 1000(M1) + 500(V2) + 500(M2)

Or, after deleting 500(V2) + 500(M2) from both sides of the equation:

2000(C2) = 1000(V1) + 1000(M1) as the condition for simple reproduction.

How this comes about can be explained as follows:
The capitalists of sector 1 use 4000(C1) of the output value of means of 

production to replace the means of production used up. Of the output value 
of consumer goods (3000), 500(V2) goes to the workers and 500(M2) goes to 
the capitalists of sector 2. In order to replace the C2 used up, the capitalists of 
 sector 2 advance 2000 units of money and buy 2000(C2) in sector 1. With these 
2000 units of money, the capitalists of sector 1 pay the wages of their workers 
(1000(V1)) and use the rest (1000(M1)) for personal consumption. Through the 
purchases of consumer goods by the workers and the capitalists of sector 1, 
the 2000 units of money return to the pockets of the capitalists of sector 2 who 
originally advanced the money.9

It should be noticed that simple reproduction can hardly be considered a 
typical feature of a capitalist economy. The capitalists can be expected not to 
squander their surplus value, but rather to accumulate as much as possible. This 
evidently leads to a situation of expanded reproduction. In other words, the 
above numerical example can only serve a pedagogical purpose, since a capi-
talist economy is driven by a hunger for profits (i.e. a need for surplus value, 
accumulation of capital and expansion in order to survive in a competitive 
environment) and therefore expanded reproduction. This is illustrated in the 
following reproduction scheme:

Sector 1: 4000(C1) + 1000(V1) + 1000(M1) = 6000

Sector 2: 1500(C2) + 750(V2) + 750(M2) = 3000

 5500(C)

As in the previous example, it is assumed here that all intra-sectoral transactions 
take place without money. Money is only required for inter-sectoral transactions. 
Therefore, the 4000(C1) is replaced by sector 1 in kind. To pay their workers, the 
capitalists of sector 1 advance 1000 units of money or 1000(V1). With this money, 
the workers of sector 1 buy consumer goods in sector 2 for the same amount. To 
replace the C2 in sector 2, the capitalists of that sector use the 1000 units of money 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



16 Economic reproduction

thus received and advance 500 units of money. With this amount of money they 
buy means of production in sector 1, representing 1500(C2). In this way, 1500 units 
of money are channelled to sector 1, of which 1000 units return to the pockets of 
the capitalists who previously advanced 1000(V1). The remaining 500 units of 
money are used by the capitalists of sector 1 as consumption expenditure. The cap-
italists of sector 1 then buy, in sector 2, consumer goods for 500(M'), which will 
return the money advanced by sector 2 to that sector. The remainder of the surplus 
value in sector 1 amounts to 1000(M) − 500(M') = 500. Means of production to an 
amount of 400 is accumulated and the next production period will commence with 
a constant capital equal to:

4000(C1) + 400(∆C1) = 440010

For each 4 units of money value of additional means of production, 1 unit of 
money has to be spent on labour power. Therefore, the capitalists of sector 1 once 
again advance money: 100(∆V1). The additional workers, who are thus employed, 
buy consumer goods for that amount in sector 2. The capitalists of sector 2, in 
turn, then buy additional means of production in sector 1, as well as additional 
labour power, to which the remaining consumer goods will go for a monetary 
value of 50 after the capitalists have consumed 600(M'2). The complete mecha-
nism that is assumed is depicted schematically in Figure 1.1. The proof that the 
total output value of sector 1 and sector 2 has been sold is as follows:

Sector 1: 4000(C1) + 1000(V1) + 1000(M1) =

 4000(C1) + 400(∆C1) + 1000(V1) + 100(∆V1) +500(M'1) = 6000

Sector 2: 1500(C2) + 750(V2) + 750(M2) =

 1500(C2) + 100(∆C2) + 750(V2) + 50(∆V2) + 600(M'2) = 3000

In fact, both sectors are expanding unevenly. If macro-economic equilibrium is to 
be maintained, the capitalists of sector 2 have to consume exactly what they fail 
to invest.

At this point in the argument, the difference between surplus value produced 
and surplus value realised should be clear, but will be explored at length in the 
next chapter. From our scheme of reproduction outlined above it can be deduced 
that in the production period being considered, a surplus value of M1 + M2 is 
produced. This surplus value produced will be realised only to the extent that 
the total output value of means of production and consumer goods is sold. When 
there is a shortfall in demand for additional means of production and labour 
power because of a temporary lack of interest in additional investment (accumu-
lation of capital), part of the surplus value produced will remain unsold and will 
therefore not be realised.

To generalise and neglecting capitalist consumption, with expanded reproduc-
tion, M1 is accumulated as capital, i.e. is spent on additional means of production 
and additional labour power in sector 1, with respective values of ∆C1 and ∆V1. 
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Economic reproduction 17

Also, M2 is accumulated by procuring additional means of production and addi-
tional labour power in sector 2, with respective values of ∆C2 and ∆V2. Neglecting 
capitalist consumption, the equilibrium condition for expanded reproduction can 
be written as follows:

W1 = C1 + V1 + M1 = C1 + C2 + ∆C1 + ∆C2

W2 = C2 + V2 + M2 = V1 + ∆V1 + V2 + ∆V2

Or:

 • The output value of means of production must be equal to what is required for 
the replacement of the used-up means of production, as well as for additional 
means of production in both sectors.

 • The output value of consumer goods must be equal to what is required for the 
replacement of the originally invested variable capital, as well as for addi-
tional variable capital in both sectors.

If accumulation is insufficient, the produced surplus value M1 and M2 will not be 
fully realised. If, for instance, there is no additional investment in constant capi-
tal, ∆C1 + ∆C2 = 0. As a result, in the above condition for expanded reproduction:

W1 = C1 + V1 + M1 = C1 + C2 + ∆C1 + ∆C2

Figure 1.1 Inter-sectoral flows in the case of expanded reproduction
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18 Economic reproduction

∆C1 + ∆C2 = 0. It follows that the output value of what sector 1 produced will only 
go to the replacement of C1 + C2, the constant capital of sectors 1 and 2. Although 
surplus value is produced, it will not be realised in the process of reproduction due 
to its insufficient accumulation (i.e. insufficient capitalist spending).

The above conditions for expanded reproduction can be further simplified by 
dropping from both sides of the equations the corresponding terms. As a result 
we get:

V1 + M1 = C2 + ∆C1 + ∆C2

C2 + M2 = V1 + ∆V1 + ∆V2

Expressed plainly, these conditions mean:

 • The value added of the capital goods11 sector must be equal to the value of the 
constant capital that must be replaced in the consumer goods sector, plus the 
additional spending of surplus value on constant capital in both sectors.

 • The replacement of the variable capital of the capital goods sector, plus the 
additional spending of surplus value on variable capital in both sectors, must 
be equal to the surplus value and the constant capital that must be replaced in 
the consumer goods sector – i.e. the output value of consumer goods on top 
of the variable capital required to produce it.

It should be noticed from all this that the spending of surplus value on capital-
ist consumption has not been taken into account. It should be sufficiently clear, 
however, that based on the above conditions, expanded reproduction is a compli-
cated process which goes in fits and starts in an economic system where decision 
making in respect of production and consumption is atomised.

1.4 What can be learned from Piero Sraffa’s  
“standard system”?
It was shown above that the full or partial investment of the surplus value leads 
to expanded reproduction. In physical terms, such investment implies the uti-
lisation of the surplus product, or surplus for short. Such full utilisation in the 
process of reproduction can only be reconciled with sustained expanded repro-
duction (or balanced expanded reproduction) if each sector produces a quantity 
of output that leaves an output surplus, after having supplied to all sectors what 
is needed for simple reproduction, which is in the same proportion as the total 
output in each sector. This can easily be explained by assuming that the economy 
is a pure “wheat economy”. This was the approach followed by David Ricardo 
in 1814–1815.12

In such an economy, wheat is both a means of production in its own produc-
tion process (seeds for sowing) and necessary consumption for the farmers and 
their families and their employees. Assume, for example, that in such an economy, 
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Economic reproduction 19

100 kg of wheat is required on an annual basis as seed to produce 500 kg of wheat 
and the producers need 300 kg of wheat for their livelihood. This economy thus 
produces a surplus of wheat of 100 kg, i.e. 500 − 100 − 300. In this wheat economy, 
the surplus represents 25% of what is needed as seed and as necessary consump-
tion. Put in another way, the ratio of the wheat output to the total wheat input is 
500 kg wheat/(100 kg wheat + 300 kg wheat) or 1.25.

This wheat surplus allows expanded reproduction at a 25% rate of growth 
of inputs and outputs. A quarter of the wheat surplus is then used as seed and 
the remaining three-quarters is put aside as necessary consumption in the next 
production period.13 The following year, 125 kg of wheat will be used as seed 
and 375 kg as necessary consumption, while 625 kg of wheat will be produced. 
In other words, expanded reproduction will have taken place, with the economy 
growing at 25%. The ratio of wheat output to total wheat input will remain at 
1.25: 625 kg wheat/(125 kg wheat + 375 kg wheat).

In our imaginary economy where both iron and wheat are produced, things 
become more complicated. We once again assume that 150 kg of iron and 
100 kg of wheat are produced. Taking into account the necessary consumption 
by the workers in the respective sectors, such consumption could be produced 
by the allocation of clearly specified quantities of iron and wheat as inputs, 
as follows:

     Total production

 50 kg iron + 25 kg wheat → 150 kg iron

 50 kg iron   + 65 kg wheat → 100 kg wheat

Total supplies 100 kg iron + 90 kg wheat

The proportion of production to supplies in the iron sector is thus: 150/100 = 1.50, 
while in the wheat sector it is: 100/90 = 1.11. This means that if the complete 
surplus product of iron is used for expanded reproduction, it would permit an 
economic growth rate of 50%. The problem is, however, that this rate of growth 
cannot be attained in the wheat sector, since the surplus product of wheat is not 
in sufficient proportion to the wheat supplies required for simple reproduction. 
The production of iron and wheat should be increased or reduced such that in 
both sectors the same proportion of outputs and input supplies is realised. The 
question, therefore, is: what are the required outputs of iron and wheat that would 
lead to balanced expanded reproduction? It should be stressed, though, that such 
balanced expanded reproduction is not to be expected in a capitalist economy as 
the proportions between the sectors in the economy are, for a variety of reasons, 
regularly disturbed.

Piero Sraffa answered this question in his slender but ground-breaking 1960 
book, Production of Commodities by Means of Commodities (Sraffa, 1960). 
However, in contrast to the procedure we adopt here, he did not consider the nec-
essary consumption to be a physical input in the production process.14
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20 Economic reproduction

To construct Sraffa’s standard system, we must enlarge or reduce the scale of 
production of the sectors until the proportions between quantities of output and 
total supplies are equal between all sectors. First, we must transform the above 
production system of our imaginary economy such that it relates to unit outputs:

50
150

 kg iron + 25
150

 kg wheat → 1 kg iron

50
100

 kg iron + 65
100

 kg wheat → 1 kg wheat

The output quantities of iron and wheat to be determined are represented by q1 and 
q2, respectively. For the production of q1 kg of iron and q2 kg of wheat, the iron 
sector will supply 50/150 × q1 kg of iron and 50/100 × q2 kg of iron to the wheat 
sector, while the wheat sector will supply 25/150 × q1 of wheat to the iron sector 
and require 65/100 × q2 kg of wheat for itself. The proportions q1 and q2, which are 
such that in both sectors the same (still unknown) proportion (1 + R) is realised, 
can be found by solving the following system of equations:

( 50
150

 q1 + 50
100

 q2) kg iron × (1 + R) = q1 kg iron

( 25
150

 q1 + 65
100

 q2) kg wheat × (1 + R) = q2 kg wheat

To solve such equations, matrix algebra is used. A matrix is a table of elements 
ordered in rows and columns, such as data on necessary inputs. A matrix can be 
square (equal number of rows and columns) or rectangular (unequal number of 
rows and columns). A special type of “matrix” is the vector, which consists of 
only one row or column. Matrices, if they have the appropriate dimensions, can 
be added up, subtracted or multiplied, as follows:

Matrix A + Matrix B: the elements that correspond per row and column are 
added up (the same holds for the deduction):

12 5
0 7

3 8
4 5

12 3 5 8
0 4 7 5





















+ +
+ +









+ =

Matrix A × Matrix B: row-by-row multiplication of the row elements by the 
 corresponding column elements, after which the results are summated:

12 5
0 7

3 8
4 5

12 3 5 4 12 8 5 5
0 3 7 4



















 =

( ) + ( ) ( ) + ( )
( ) + (

×
× × × ×
× × )) ( ) + ( )











0 8 7 5× ×

Vector A × Matrix B: multiplication of the row elements of the vector by the 
column elements (column-by-column) of the matrix, after which the results are 
summated:
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Economic reproduction 21

[12 5] × 
3 8
4 5

12 5 4 12 8 5 5








 = ( ) + ( ) ( ) + ( ) × 3 × × ×

The matrix form of the standard system of our imaginary economy is:

q q1 2

50
150

25
150

50
100

65
100

( )


















×  × (1 + R) = q q
1 2( )

or, in matrix notation:

q B (1 + R) = q

with q = q q
1 2( ) , the row vector of output quantities,

B = 

50
150

25
150

50
100

65
100



















, the square matrix of necessary input coefficients of means of 

production and necessary consumption.15

This system of equations can be solved. However, if we want outputs that can 
be compared with the 150 kg of iron and the 100 kg of wheat in our imaginary 
economy, an additional equation has to be added as shown below.

The 150 kg of iron and the 100 kg of wheat were produced through the spend-
ing of direct labour time of 100 hours, or 50 hours in sector 1 and 50 hours in 
sector 2. In order to solve the standard system for other output quantities of iron 
and wheat, the 100 hours of direct labour also have to be allocated differently. 
This re-allocation has to satisfy the condition that:

( 50
150

  hours × q1 kg iron) + ( 50
100

 hours × q2 kg wheat) = 100 hours.

In matrix form, this is written as:

q q1 2

50
150
50

100

100( )


















=

or, in matrix notation:

q Ɩ = 100,
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22 Economic reproduction

with Ɩ = 

50
150
50

100



















 the column vector of labour input coefficients per unit of output.

Solving the system of equations of the standard system gives:

R = 21.8%

q1 = 123.8 kg iron (instead of 150 kg iron)

q2 = 118.5 kg wheat (instead of 100 kg wheat)

It is thus found that if 123.8 kg of iron and 118.5 kg of wheat are produced, then 
both sectors will produce 21.8% more output than is required as input supplies 
for replacement. If the surplus is totally spent on additional means of production 
and necessary consumption for the additional labour force, both sectors and the 
economy at large will expand at a rate of 21.8%, which means there is balanced 
expanded reproduction.

There are only two sectors in the above example. However, a diversified econ-
omy with a large number of sectors actually makes no difference. The application 
of Sraffa’s procedure (at least, when necessary consumption is considered to be 
an input in the production process) allows us to calculate for a given economy 
and, based on the necessary input proportions, the output quantities required for 
balanced expanded reproduction. It should be stressed that it was not Sraffa’s 
intention to determine the conditions for such expanded reproduction, but rather to 
construct an “invariable measure of value” – the Fata Morgana of David Ricardo. 
Moreover, it is one thing to calculate the outputs that allow balanced expanded 
reproduction, but it is another to reflect on the economic realities of capitalism, 
with expanded reproduction proceeding in a stop-start fashion. A standard system 
à la Sraffa, as a representation of balanced expanded reproduction and balanced 
growth, is not reality but rather a thought construct which not only allows further 
analysis but can be used as an analytical tool.

1.5 The significance of the Marxist schemes of reproduction
Generations of economists have been inspired by the Marxist schemes of reproduction.

First, from the conditions of simple reproduction it can be deduced that the 
economic expansion of a productive system is only possible if advances in 
technological knowledge have increased productivity sufficiently to allow the 
production of an economic surplus or, in Marx’s terminology, a surplus prod-
uct. Marx’s schemes of reproduction, as an analytical tool, contribute to a better 
understanding of this process, both conceptually and historically.

Next, the conditions of expanded reproduction, which Marx derived from his 
schemes of reproduction, point to the role that the accumulation of the surplus prod-
uct plays and how precarious this process of economic expansion is. The proportions 
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Economic reproduction 23

between the economic sectors are continuously upset by changes in the produc-
tion processes and, therefore, in the precise economic input needs. Technological 
changes can be both labour saving and capital saving (see above), and to the extent 
that output increases in some sectors, the unit production costs (and thus the required 
unit inputs) will fall because of so-called economies of scale. Rosa Luxemburg 
stressed that for the study of the conditions of capitalist reproduction, only average 
intra- and inter-sectoral input flows are relevant and that Marx’s schemes of repro-
duction should be viewed in this way (Luxemburg, 1951, pp. 36ff.). She therefore 
considered these schemes as useless for explaining the real processes involved in 
capitalist development. Marx’s schemes of reproduction, according to Luxemburg, 
assume an identity between the surplus value produced and the surplus value real-
ised, and therefore relate to the average reproduction needs (Marx, 1978, p. 159). 
The reader should remember this point when we apply these schemes further as a 
linear model of production equations.

It is interesting to linger for a short while and contemplate Rosa Luxemburg’s 
thoughts on this issue. For accumulation to take place, she stated, additional labour 
power as well as additional capital goods and consumer goods –  moreover, in the 
right proportions – must be available. However, the capitalist hunger for profits 
and the resultant leaning towards boundless accumulation will ensure that capital-
ist expansion repeatedly brushes up against its limits. Hence, steady and balanced, 
long-run growth is out of the question (Luxemburg, 1951, pp. 36–37, 48–49).

In contrast, the contradiction between the growing capacity to produce and 
the limited possibilities to consume gives rise to the problem of selling the 
ever-increasing output, and thus the surplus value realisation problem. This con-
tradiction can only be resolved temporarily to the extent that the capitalist system 
finds new and/or external markets, i.e. both sales outlets and sources of supply of 
both raw materials and labour power in the non-capitalist “entourage” of the capi-
talist system (Luxemburg, 1951, pp. 351–352, 366). A special type of “external 
market” is found in armaments spending of the imperialist state. We return to this 
issue in Chapter 9, §9.3.

Rosa Luxemburg reproached Marx on the basis that his reproduction schemes 
assumed “balanced growth” of the economic sectors, or at least appeared to see 
it as a possibility – a situation that did not reflect reality in any way and which 
she disliked tremendously (Luxemburg, 1951, p. 417). Luxemburg not only 
touched a raw nerve here, but she also indicated that the conditions whereby 
expanded reproduction would guarantee steady and stable economic growth 
are mostly not met. That such steady and stable growth can be derived math-
ematically from the reproduction schemes illustrates, in fact, its impossibility 
under capitalist conditions. These reflections later inspired the growth theorists  
of the so-called Cambridge School, such as Roy Harrod and Joan Robinson, 
and the many neo-Marxist and post-Keynesian authors. We will return to this 
in Chapter 3.

Luxemburg’s criticism of Marx seems largely based on a misunderstanding. 
The situation of balanced growth, which Marx’s reproduction schemes indicate, 
is a thought construct. Joan Robinson, who also used a reproduction scheme  
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24 Economic reproduction

à la Marx, defined a “Golden Age” as a situation in which technological changes 
are evolving steadily and are neutral, population growth is constant, and the rate 
of accumulation is sufficiently high (to avoid unemployment) and is constant. In 
such a situation, at least in a competitive economy, real wages will proportion-
ately change in line with labour productivity. The rate of profits, and the share 
of profits and wages in total value added, will then remain unchanged during the 
process of accumulation – provided, though, that no political or economic dis-
turbances are expected and that the capitalists have faith in the future (Robinson, 
1956, p. 99; Robinson, 1962, p. 52). The aim of this theoretical situation that 
Robinson sketched is to elucidate the many factors that prevent such balanced 
or equilibrium growth. By focusing on the inherent instability of capitalism, 
Robinson’s “Golden Age” entails a severe critique of the many theories of eco-
nomic growth that assume equilibrium growth. Here the critique runs similarly to 
that of Marx on the classical theory of economic growth – i.e. that such theories 
forget that they model the dynamic process of capitalist development, which by 
its own nature is unstable.16

In Marx’s reproduction schemes, the business cycle – or fluctuations in prices, 
profits, etc. – are disregarded. A balanced scheme of reproduction shows average 
inter-sectoral flows of goods and services (Marx, 1978, p. 159). Marx assumes 
a “normal course of reproduction” (1978, pp. 571, 186–187). The outputs and 
prices that allow this normal reproduction can be denoted as “equilibrium out-
puts” and “equilibrium prices”, respectively, but do not refer to the equilibrium 
concept as used in neo-classical economic theory. In fact, “normal outputs” or 
“natural outputs” and “normal prices”, “natural prices” or “prices of production” 
would be better descriptions. However, such terms are rarely encountered in the 
literature on the linear production model.

At this point it will also be interesting to consider the linear production model 
that Joan Robinson developed and used in her The Accumulation of Capital (1956) 
and on which her theory of economic growth is built. She elaborates on a reproduc-
tion scheme in which a sector definition is used that differs from that of Marx. As 
we have seen, the sectors in Marx’s scheme of reproduction are aggregated (using 
long-term prices/labour values) and produce means of production and consumer 
goods, respectively. Robinson, however, considers the two sectors as integrated 
with the respective production of the equipment, raw materials and other means 
of production (Robinson, 1956, p. 17; Robinson, 1962, pp. 126–127),17 such that 
all the required intermediate supplies take place within sector 1 and sector 2 thus 
integrated. Of course, the value of these intermediate supplies is part of the output 
value of the respective sectors, but this can be neglected in the further analy-
sis. Robinson took this approach from Michał Kalecki. Next, she considers only 
the surplus of the consumer goods sector in determining economic expansion. 
This surplus, in turn, consists of the equivalent of the wages paid out in the capi-
tal goods sector, i.e. the consumer goods that are acquired by the workers in the 
 capital goods sector.

We denote the output value of the capital goods sector and consumer goods 
sector, respectively, as X1 and X2.

18 This output value consists of the wages  
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Economic reproduction 25

L1 and L2, and what Robinson calls the quasi-rent Q1 and Q2 of both sectors.19 
These quasi-rents are the sum of profits, depreciation and rent payments of the 
sectors. In the absence of capitalist consumption and workers’ savings, the fol-
lowing equalities will hold:

Sector 1 (capital goods): X1 = L1 + Q1 = Q1 + Q2

Sector 2 (consumer goods): X2 = L2 + Q2 = L1 + L2

The first equality shows that the total quasi-rents are spent on capital goods 
since it is assumed that capitalist consumption is absent. The second equality 
indicates that the total wages are spent on consumer goods. From these equali-
ties it follows that:

Q2 = L1

This is not new. In terms of our previous numerical example, simple reproduction 
and absent capitalist consumption, a Marxist scheme of reproduction will lead 
to 1000(C2) = 1000(V1).

20 The importance of Robinson’s approach is, however, 
twofold: (1) If the capitalists consume c(Q1 + Q2) (with c the average consumption 
quote from quasi-rents, and 0 ≤ c < 1), the above equality becomes:

Q2 = L1 + c(Q1 + Q2),

and after rearrangement:

Q2 =
 L1 + cQ1

 (1 − c)
(Robinson, 1956, pp. 48, 75, 77, 142–143, 198, 206, 255)

This formula indicates a simple ex post linear relationship between the quasi-rents 
of sector 2 and the workers’ and capitalists’ consumption of sector 1.21 (2) The 
equality, Robinson argues, can be interpreted in physical terms, with the surplus 
of consumer goods of sector 2 (above what the workers of sector 2 consume) 
being what allows the sector 1 workers’ consumption (and that of the sector 1 
capitalists, if positive). At this stage of her argument, Robinson thus avoids aggre-
gation, in which prices or labour values would have to be used (as was Marx’s 
approach).22

Although leading to essentially analogous conditions for expanded reproduc-
tion, as in Marx’s reproduction schemes, Robinson’s differing sector definition is 
partly motivated by her attempt to avoid aggregation of inputs and outputs using 
prices or labour values (Cuyvers, 1977, pp. 210ff.).23 Moreover, following Rosa 
Luxemburg, Robinson derives from her model the importance of “profits realisa-
tion” and the development of a theory of economic growth that in many ways can 
be considered as neo-Marxist (Cuyvers, 1979, pp. 326–348). The disadvantage 
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26 Economic reproduction

of the Robinsonian approach, as compared to that of Marx, is that it leaves hid-
den an essential condition of expanded reproduction, i.e. a positive surplus of 
capital goods (means of production) on top of the constant capital that needs to be 
replaced.24 We will come back to this point in a later chapter.

The Marxist schemes of reproduction have significance, not just for the eco-
nomic theory of long-term development and growth, but for the theory and 
analysis of the short term. It has already been stressed how, from the reproduc-
tion schemes, it can be deduced how the capitalists’ spending of the surplus 
value enables the realisation of the surplus value. As is sufficiently well 
known, the theory of effective demand was developed largely in The General 
Theory of Employment, Interest and Money (1936) by John Maynard Keynes 
(1883–1946) during the same period that Michał Kalecki (at the time an 
obscure Polish and Marxist-inspired accountant and would-be civil engineer) 
developed basically the same theory, but independently of Keynes.25 Kalecki 
started with Marx’s schemes of reproduction. Joan Robinson, who was closely 
involved in the discussions in “The Circus”26 in Cambridge in 1930–31 (on A 
Treatise on Money, published by Keynes in 1930) and subsequently in the later 
1930s with Kalecki, wrote:

Kalecki had one great advantage over Keynes – he had never learned orthodox 
economics (. . .). The only economics he had studied was in Marx. Keynes 
could never make head or tail of Marx (. . .). But starting from Marx would 
have saved him a lot of trouble. Kahn, at the “Circus” where we discussed the 
Treatise in 1931, explained the problem of saving and investment by imagin-
ing a cordon round the capital-goods industries and then studying the trade 
between them and the consumption-goods industries; he was struggling to 
rediscover Marx’s scheme. Kalecki began at that point.

(Robinson, 1966a, p. 338. See also Robinson, 1966b, p. x)27

Apart from this version of the reproduction schemes, Kalecki also elaborated on 
one with three sectors: means of production (sector 1), workers’ consumption 
(sector 2) and capitalists’ consumption (sector 3), allowing equality between 
the profits of sector 3 and the wage bill in the other sectors (variable capital). 
Again, both sectors are assumed to be vertically integrated with their suppli-
ers of intermediate goods. If we denote the gross profits of sectors 1 and 2 by 
P1 and P2, the wage bills of these sectors by L1 and L2, the respective value 
of output by X1 and X2, as well as workers’ consumption by Cw, capitalists’ 
consumption by Cc, and investments by the capitalists by I, then the following 
equalities can be written:

Sector 1 (means of production): X1 = P1 + L1 = I

Sector 2 (capitalists’ consumption): X2 = P2 + L2 = Cc

Sector 3 (workers’ consumption): X1 = P3 + L3 = Cw
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Economic reproduction 27

The consumption expenses Cw by the workers are equal to the total wage bill  
L1 + L2 + L3 (it is assumed that workers are not saving), such that:

L1 + L2 + L3 = P3 + L3 = Cw

from which it follows that:

L1 + L2 = P3

The wage bills of sector 1 and sector 2 are thus equal to the profits of sector 3.
We also know that the capitalists’ consumption spending Cc and investment I 

are equal to the total gross profits P1 + P2 + P3:

Cc + I = P1 + P2 + P3 = P1 + L1 + P2 + L2

which, after some rearranging, leads to the same result as above.28 The crucial 
question is then whether gross profits determine Cc + I, or the other way round. 
Kalecki answers as follows: “the capitalists can decide how much they will invest 
and consume next year, but they cannot decide how much they shall sell and 
profit” (Kalecki, 1968, p. 461. See also Trigg, 2002, pp. 104–114.)

The big advantage of Marx’s schemes of reproduction is that they lay bare the 
conditions that have to be fulfilled if simple or expanded reproduction is to take 
place. We have already indicated that these conditions can be reduced to a set of 
equalities between inter-sectoral spending and reproduction needs, and to certain 
well-balanced transactions between the capital goods and the consumer goods 
sectors. Such inter-sectoral relations are analysed in detail using input-output 
analyses which, like the reproduction schemes, are in essence based on techno-
logically determined proportions between required inputs and outputs. However, 
input-output tables are not 2 × 2 or 3 × 3 tables of highly aggregated sectors, 
but rather show the inter-sectoral flows at the lowest level of sectoral disaggre-
gation. Input-output analysis was developed by Wassily Leontief, who received 
the Nobel Prize for Economics in 1973 in recognition of his contribution to the 
field. In the 1920s, Leontief was involved in the construction of the first “material 
tables” of inter-sectoral flows which would serve in the formulation of the first 
economic plans in the Soviet Union. In spite of Leontief acknowledging Marx’s 
influence on his work, this is often given insufficient attention (see, for example, 
Clark, 1984). Leontief went on to construct the first input-output tables for the 
United States in the 1930s (Leontief, 1941).

Today, the relationship between the input-output approach and Marx’s repro-
duction schemes is widely acknowledged and documented. An important first 
step was taken by Oskar Lange, who mathematically showed how Marx’s two-
sector schemes could be transformed into an input-output table with a large 
number of industrial sectors. Whereas Marx’s schemes indicate the importance 
of balanced proportions between his two large sectors for the steady expansion 
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28 Economic reproduction

of the economic system, input-output analysis generalises these conditions for an 
economy across a large number of sectors (Lange, 1964). At the time, Lange’s 
arguments came under heavy attack from some orthodox Marxist-Soviet econo-
mists. In retrospect, these critics were fighting a rear-guard battle.

Since the 1960s, the theoretical elaboration of input-output analysis has led to 
the impressive mathematical development of Marxist economic theory. Since this 
is particularly relevant for the analysis of Marx’s “law of value”, the main results 
of this “analytical Marxism” will be discussed at length in subsequent chapters.

Notes
 1 Marx made a thorough study of Quesnay’s Tableau économique in the early 1860s, dur-

ing which time he also made adaptions and corrections. In addition, he wrote a chapter 
on the subject in Friedrich Engels’ Herrn Eugen Dührings Umwälzung der Wissenschaft 
of 1878, levelling severe criticism – in his typical caustic and mocking way – at those 
authors who had found fault with the Tableau. For an in-depth comparison of Quesnay’s 
Tableau économique and Marx’s reproduction schemes, we refer to Tsuru (1942, pp. 365ff.), 
which after all these years remains highly relevant.

 2 This assumption is made only in the interests of simplicity. If iron ore has to be mined, 
not only is labour required but also all kinds of means of production which have to be 
produced. This takes place in a separate sphere of production “mining”, which is differ-
ent from the “iron” sector. Dividing sector 1 where means of production are produced 
into a subsector 1b which supplies only the consumer goods sector 2, and the subsector 
1a which only supplies itself and the 1b sector has important and illuminating implica-
tions for the further results. The reader is referred to Lowe (1976) and the mathematical 
appendix by Nell (1976).

 3 However, putting Marx in the “surplus tradition” of the classical school has been criti-
cised by a number of Marxists, who emphasise that Marx in an important way broke 
away from the classical economists and that he severely criticised their fetishistic 
approach. See Howard and King (1992, pp. 295–297).

 4 At this point in the text, such terminology still has no relevance. The reasons why 
these capital components are called constant and variable capital are revealed in 
Chapter 2.

 5 Total output of 170 + 50 kg iron − 200 kg iron to replace the iron used up in sector 1 
and sector 2. Total output of 100 kg wheat − 40 kg wheat to replace the wheat used up 
in sector 2.

 6 We can say that no expanded reproduction is possible in the third production period, 
as no surplus of consumer goods was produced in the second production period. 
Economic growth, which our numerical example generates, will stop and be unbal-
anced. However, this issue is of no relevance to our current discussion and we will 
return to it later.

 7 These are necessary but not sufficient conditions. The exact composition of the surplus 
product is also a necessary condition.

 8 Marx was not interested in studying balanced growth, as he regarded this under capital-
ist conditions highly improbably (see Sardoni, 1981).

 9 In Chapter 3 and later chapters we will see that these capitalists’ spending is essential 
for the full realisation of the surplus value in the circulation process. If they spend less, 
the surplus value will not be fully realised.

 10 The symbol ∆ stands for “additional”. ∆C1 is thus the additional constant capital in 
 sector 1.

 11 From now on we will use “capital goods” and “means of production” interchangeably.
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Economic reproduction 29

 12 As Piero Sraffa and Maurice Dobb pointed out in their introduction to the monumental 
Works and Correspondence of Ricardo, this argument goes back to Ricardo’s “Essay 
on the Influence of a Low Price of Corn on the Profits of Stock” (1815) (see Sraffa and 
Dobb, 1951, pp. xxx–xxxi). It is important to stress that a single-good economy which 
leads to the classical and Marxist surplus approach, is a useful abstraction in the analy-
sis of the dynamics of the capitalist system as Laibman (1997) shows.

 13 We assume that additional labour is available to cultivate the additional wheat.
 14 In fact, Sraffa’s model is not even about an expanding economic system as he assumes 

a completely stationary economy for the sake of the argument against the marginalist, 
neo-classical theory of distribution. Geoffrey Harcourt has commented that Sraffa has 
a snapshot at a moment of time, regardless of how the economy is changing over time. 
Investigating an expanding economy using a linear production model goes back to Von 
Neumann (1945–6).

 15 We will further define the B matrix in Chapter 3.
 16 For further elaboration on the parallelism between Marx with Robinson, we refer to 

Cuyvers (1979, pp. 326–348).
 17 Robinson’s sector definition goes back to the discussions in Cambridge in the early 

1930s on Keynes’s Treatise on Money. Later, it transpired that it was also Kalecki’s 
sector definition.

 18 We are using symbols other than W1 and W2 since Robinson defines a sector as verti-
cally integrated with its suppliers, therefore differing from Marx’s sector definition.

 19 In Kalecki’s terminology, these are gross profits.
 20 In our earlier example, 2000(C2) = 1000(V1) + 1000(M1), with 1000(M1) consumed 

by the capitalists. If capitalist consumption is zero, we evidently have 1000(C2) = 
1000(V1).

 21 This is a profits realisation mechanism which we will revisit in Chapter 3.
 22 Most neo-Marxist economists are either reluctant to refer to Marx’s labour theory of 

value or they attempt to avoid it in their arguments. It seems to us that they consider 
Marx’s methodology to be too fundamental to be dependent on a price theory, which in 
their eyes is unimportant. See Chapter 2, § 2.7.

 23 For instance, Robinson stresses that with simple reproduction, it follows from her 
equalities that Q2 = L1, which leads to Q2/L2 = L1/L2. In other words, with equal wage 
rates, the ratio of the gross profits (quasi-rents) to the wages in sector 2 will be equal 
to the ratio of labour used in sector 1 and sector 2. This, in turn, is important to her 
analysis of neutral technological progress.

 24 A linear production model should ultimately lead to positive outputs in all sectors. 
This is only possible if the capital goods sector also produces a surplus. In the relevant 
literature this condition is known as the Hawkins-Simon condition (see Hawkins and 
Simon, 1949).

 25 A number of interesting papers have been published recently in the liber amicorum 
for Tadeusz Kowalik, on Kalecki’s treatment of Marx’s reproduction schemes and 
Rosa Luxemburg’s analysis (see e.g. Harcourt and Kriesler, 2013; Levy-Orlik, 2013; 
Bellofiore, 2013).

 26 “The Circus” was a group of young collaborators of Keynes comprising Richard 
Kahn, James Meade, Joan Robinson, Austin Robinson and Piero Sraffa. During the 
academic year 1930–1931, they discussed Keynes’s Treatise on Money, after which 
Keynes was informed of the outcome of the discussions. Although no notes of these 
meetings were kept, it is generally assumed that the discussions contributed heav-
ily to Keynes’s General Theory on Employment, Interest and Money of 1936 (see 
Kahn, 1985; Robinson, 1985). After “The Circus” came to an end (March 1931) 
discussions continued, however, with Richard Kahn, Piero Sraffa and Joan Robinson, 
who closely followed the process in which Keynes’s General Theory was created 
(Robinson, 1985, p. 53).
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30 Economic reproduction

 27 Interestingly it has been argued that “Keynes’s First Fundamental Equation in the 
Treatise (which gives the prices of consumer goods) derives from an intersectoral bal-
ance condition, not much different from the one in Marx’s schemes of reproduction” 
(Erturk, 2006, p.456).

 28 Cc + I = P1 + P2 + P3 is an ex post equality.
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2 The (mostly quantitative) labour 
theory of value today

One of the most contested Marxist theoretical constructions is, no doubt, the 
labour theory of value. In fact, Marx took that theory from the classical econo-
mists, and David Ricardo, in particular. However, he reformulated and refined it 
so that it became the theoretical foundation of many of his further insights into 
the workings of a capitalist economy and the forces that he believed shaped prices 
and profits in the long term.

In the first section, we examine the main propositions of Marx’s theory of 
value. Thereafter, we construct a bridge that stretches toward an understanding of 
long-term prices – Marx’s so-called prices of production. These are prices which, 
under capitalist conditions of production and in the long run, apply on average and 
allow the individual capitalist producers to receive a (tendentially) uniform rate of 
profits, or average rate of profits. Marx’s transformation of his labour values into 
these production prices and the problems he encountered in doing so, are dealt 
with in the second section.

As the chapter unfolds, the relevant contributions from the literature that attempt 
to correct Marx’s incorrect solution to the “transformation problem” are discussed. 
These constitute mainly formal corrections and mathematical solutions, which 
we illustrate through numerical examples of a simple linear production model 
of the input-output type. We also delve into the relationship between wages and 
profits, based on Piero Sraffa’s “standard system”, and indicate that this system 
represents a special kind of average sector in which all changes in wages lead –  
directly proportionately – to changes in profits. A standard system is also highly 
relevant in the subsequent chapters. Finally, we revisit the theory that we devel-
oped in the past that labour values and production prices are both prices which, on 
average, will apply if either the capitalist logic of profits rate equalisation or the 
workers’ logic of equal “rates of exploitation” holds.

2.1 What is the labour theory of value saying?
In every society that has implemented a system of division of labour (farmer, 
blacksmith, potter, etc.) and where the commodities produced are exchanged, 
average exchange relations will be established between the producers. The fact 
that money will act as a means of exchange does not in any way change the 
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The labour theory of value today 33

fact that each individual selling his product, as a producer, also has to buy. For 
example, the farmer will sell his wheat to the miller, but will buy a plough from 
the blacksmith. The blacksmith, in turn, will buy his daily bread from the baker 
who has procured the flour from the miller, and so on. As a result of repeated 
exchanges, the following scenario could present itself:

1 plough = 600 kg wheat = 400 kg flour = 500 loaves = . . . 

The question that the labour theory of value attempts to answer is: What exactly 
is equated between, for example, 1 plough and 600 kg of wheat? Marx states that 
in the process of exchanging such qualitatively different commodities, what is 
equated is the amount of labour that is directly and indirectly required to pro-
duce the respective commodities. Or, to be more precise: the labour time that is 
required on average under a given level of development in terms of what Marx 
calls the “forces of production”, or else: the “average socially necessary labour 
time”. In the above example, the labour time required to produce a plough is 
equal to the labour time that, on average, is spent on the cultivation and harvest-
ing of 600 kg of wheat, etc. Moreover, not only is the labour time that is directly 
spent relevant, but so too is the indirect labour time of the suppliers, as well as the 
time consumed in the used means of production. The direct and indirect labour 
time that on average, in given social conditions of production, is needed to pro-
duce one unit of a product, we will call the labour value – or value, for short – of 
that product.

How high will the value of a plough or a kilogram of wheat be? This can be 
calculated if we know the average conditions for producing a plough or a kilo-
gram of wheat. Starting from the numerical example introduced in Chapter 1:

50 kg iron + 50 hours of labour → 150 kg iron

(tools) (1 plough)

Denoting the value of 1 kg of iron by λ1, we can now write:

50 λ1 + 50 hours of labour = 150 λ1 (= value of one plough)

and λ1 can easily be found by rearranging this equation1 such that:

50 hours of labour = 150 λ1 − 50 λ1 = 100 λ1

or λ1 = 50
100

 hours of labour time = half an hour.

The value of one plough is thus 150 λ1 = 75 hours of labour time.
It can be shown that λ1 equals the direct and indirect labour time necessary to 

produce 1 kg of iron, as follows:
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34 The labour theory of value today

In order to produce 150 kg of iron as output, 50 hours of direct labour time is 
needed, as well as 50 kg of iron as input. Or, per kilogram of iron output: 1/3 hour 
direct labour time and 1/3 kg iron input. In order to produce this 1/3 kg of iron 
input, 1/3 × 1/3 hours of labour time is needed, together with 1/3 × 1/3 kg of iron 
(= 1/9 kg of iron), etc.

By adding up all the labour time spent, the following picture emerges:

1
3

 hour of direct labour time + [(1
3

 × 1
3

) + (1
3

 × 1
9

) + . . . ] hours of indirect 

labour time

= 1
2

 hour of total labour time

= labour value of 1 kg of iron

= λ1

Based on the average production conditions for wheat, the labour value of 1 kg of 
wheat can be calculated as well. If a plough can be used over, say, a three-year 
period and therefore transfers one-third of its value each year to the value of wheat 
produced, then one-third of 150 λ1 = 50 λ1 = 25 hours of “coagulated” labour time.2

The farmer can cultivate 100 kg of wheat if he can also devote 50 hours of 
direct labour time to ploughing, planting seeds, mowing, threshing, etc., and can 
use 40 kg of seeding material (wheat) in the process. Denoting the labour value of 
1 kg of wheat by λ2, the value equation is:

50 λ1 + 40 λ2 + 50 hours = 100 λ2

Depreciation 
of the plough

value of the seeding 
material

direct labour 
time

value of the  
output of wheat

or: 25 + 40 λ2 + 50 = 100 λ2

or else: 75 hours of labour = 60 λ2, such that λ2 = 75
60

 = 5
4

 hours.

In addition, it can be shown here that λ2 = 5/4 hours of labour time is exactly equal 
to the sum of all direct and indirect labour necessary to produce 1 kg of wheat.

At this point, it is necessary to stress that we are assuming that one hour of 
the labour time needed to produce iron and one hour of the labour time needed to 
cultivate wheat are equal or, stated differently, that labour is homogeneous. In the 
real world, however, this is evidently not the case. Marx therefore assumes that 
concrete labour in the physical production process becomes abstract labour in the 
value creation process. He states very early in Volume 1 of Das Kapital:

As use-values, commodities differ above all in quality, while as exchange-
values they can only differ in quantity, and therefore do not contain an atom 
of use-value.

If then we disregard the use-value of commodities, only one property 
remains, that of being products of labour. But even the product of labour 
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The labour theory of value today 35

has already been transformed in our hands. If we make abstraction from its 
use-value, we abstract also from the material constituents and forms which 
make it a use-value. It is no longer a table, a house, a piece of yarn or any 
other useful thing. All its sensuous characteristics are extinguished. Nor is it 
any longer the product of the labour of the joiner, the mason or the spinner, 
or of any other particular kind of productive labour. With the disappearance 
of the useful character of the products of labour, the useful character of the 
kinds of labour embodied in them also disappears; this in turn entails the dis-
appearance of the different concrete forms of labour. They can no longer be 
distinguished, but are all together reduced to the same kind of labour, human 
labour in the abstract.

(Marx, 1976, p. 128)

A couple of pages further on in Volume 1, Marx writes:

Use-values cannot confront each other as commodities unless the useful 
labour contained in them is qualitatively different in each case. In a society 
whose products generally assume the form of commodities, i.e. in a soci-
ety of commodity producers, this qualitative difference between the useful 
forms of labour which are carried on independently and privately by indi-
vidual producers develops into a complex system, a social division of labour.

(Marx, 1976, p. 133)

In addition, skilled labour is thus reduced to abstract labour:

More complex labour counts only as intensified, or rather multiplied sim-
ple labour, so that a smaller quantity of complex labour is considered 
equal to a larger quantity of simple labour. Experience shows that this 
reduction is constantly being made. A commodity may be the outcome of 
the most complicated labour, but through its value it is posited as equal to 
the product of simple labour, hence it represents only a specific quantity of 
simple labour. The various proportions in which different kinds of labour 
are reduced to simple labour as their unit of measurement are established 
by a social process that goes on behind the backs of the producers; these 
proportions therefore appear to the producers to have been handed down 
by tradition.

(Marx, 1976, p. 135)3

For an economist, it nevertheless remains an enigma that concrete labour can 
become abstract labour in the value creation process. How can an hour of labour 
of a blacksmith become comparable to an hour of labour of a farmer? From the 
perspective of the economic model builder, it is not sufficient to say that this 
homogenisation is “established by a social process that goes on behind the backs 
of the producers”.4 We will avoid this discussion by simply assuming throughout 
that all labour is qualitatively the same, i.e. homogeneous.
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36 The labour theory of value today

Mathematically, the labour values of wheat and iron in our numerical example 
are the solutions in a system of linear equations:5

50 λ1     + 50 = 150 λ1

50 λ1 + 40 λ2 + 50 = 100 λ2

This is the linear production model that we will use in this and the following chap-
ters, although sometimes with other numerical examples. This model will allow 
us not only to “translate” many of Marx’s theses into mathematical “language”, 
but to investigate them in more depth. Moreover, it is important to stress that this 
model represents a mini-scheme of reproduction where, under capitalist condi-
tions of production, 50 λ1 is the constant capital C1 of sector 1 (iron production). 
Marx calls it constant capital since its value is transferred as such, without any 
additional value, to the value of the output of the sector being considered. Also, 
in the above example, 50 represents the added value in the same sector, expressed 
in labour time. We will see that this added value, expressed in hours of labour 
time, consists of variable capital V1 and surplus value M1. Marx’s variable capital 
(again expressed in labour time) is what the capitalist producers invest in wages. 
It is called variable since, as we will see, the investment allows the capitalists to 
extract surplus value – profits – from labour.

The same holds for sector 2 (wheat production): (50 λ1 + 40 λ2) = C2 is the 
constant capital deployed in sector 2, and 50 = V2 + M2 is the value added in the 
sector. Exchange of labour values is an exchange of equivalents and allows a 
 balanced reproduction of the production process.

There is more. A change in the ratio of V to M (the wages to the surplus value/
profits) in a given production process – Marx calls this ratio the rate of exploita-
tion or the rate of surplus value – has no effect whatsoever on the labour value 
of what is produced. Whether the 50 hours of direct labour time – which in sec-
tor 2 is added to the value of the constant capital used – consists of 10 hours of 
“necessary labour” (the total necessary consumption of the workers expressed 
in labour value = V2) and 40 hours of surplus labour (or surplus value = M2), 
or whether it consists of 30 hours of necessary labour and 20 hours of surplus 
labour is irrelevant for the determination of the labour value of the output. Wheat 
output based on the spending of 50 hours of direct labour remains 100 kg of 
wheat and has a unit labour value of λ2 = 5/4 hours. Hence, labour values are 
not influenced by the distribution of the value added between wages and profits. 
They are “distribution free”.

The above linear production model can be written as a scheme of reproduc-
tion, the methodological innovation of which Marx introduced in Volume 2 of 
Das Kapital to analyse the conditions of capitalist reproduction (see Chapter 1), 
as follows:

C1 + V1 + M1 = 150 λ1 = W1

C2 + V2 + M2 = 100 λ2 = W2

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



The labour theory of value today 37

Or per unit of output:

c1 + v1 + m1 = λ1

c2 + v2 + m2 = λ2

with c1 = C1/150 and c2 = C2/100, v1 = V1/150 and v2 = V2/100, and m1 = M1/150 
and m2 = M2/100.

If we assume for simplicity’s sake that all labour is equal in quality and leads to 
the same necessary consumption per unit of labour, then uniform rates of surplus 
value will apply over the sectors. We take up the example presented in Chapter 1, 
where on average 0.5 kg of wheat per hour of labour time spent is needed to maintain 
the worker and his family according to the usual standard of living. For 50 hours 
of labour, the worker must receive 25 kg of wheat. The value of 0.5 kg of wheat is:  
0.5 λ2 = 5/8 hours, which Marx calls the value of labour power. In the iron produc-
tion sector, the necessary labour time is:

50 hours × 0.5 λ2 = 31.25 = V1

and the surplus labour time is:

50 hours (value added) − 31.25 hours (V1) = 18.75 = M1

The rate of surplus value is then M1/V1 = 18.75/31.25 = 0.6. This rate is identi-
cal to that in the wheat production sector. We therefore denote this uniform rate  
by σ. Thus:

C1 + (1 + σ) V1 = 150 λ1

C2 + (1 + σ) V2 = 100 λ2

These equations can be rewritten per unit of output as:

c1 + (1 + σ) v1 = λ1

c2 + (1 + σ) v2 = λ2

In both sectors, the surplus value is what remains after the capitalists have replaced 
the value of their used-up constant capital and paid their workers the value of the 
necessary consumption. The capitalists appropriate this surplus value as owners 
of the means of production and not as direct participants in the production pro-
cess. The 50 hours of direct labour time are performed by the workers, not by the 
capitalists. However, the labour value of the necessary consumption (= necessary 
labour time) is less than 50 hours. The difference is the surplus labour which, 
under capitalist conditions of production, is “due” to the capitalists. Thus, the 
labour theory of value not only explains how equivalent values are exchanged, 
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38 The labour theory of value today

but also that unpaid labour – ergo exploitation – is the source of the wealth of the 
ruling classes, both today and in the distant past (capitalists, feudal lords and slave 
owners). In capitalism, the surplus value is the source of the profits, received by 
the capitalists, whereas wage earners earn a wage.6

2.2 The transformation problem
In this section, we investigate the relationship between labour values and long-period 
normal prices of production. First, we discuss Marx’s views on how to transform 
labour values into production prices.7 We show that Marx’s transformation proce-
dure is incorrect and then compare his solution with what is mathematically correct.

2.2.1 Marxian prices of production

If the exchange of goods or services is at labour values, the surplus value in each 
sector will be in the same proportion (σ) to the variable capital that is used in 
production (the wage bill). This proportion is, however, of no interest to the capi-
talists, who are rather interested in the return on the total invested capital, i.e. the 
ratio of the surplus value to the constant and variable capital. If the capitalists in 
sector 1 obtain a higher return than those in sector 2, the latter will start to invest 
capital in iron production. When the reproduction needs (the demand for iron 
and wheat) remain the same, the price of iron will drop compared to the price of 
wheat. The capital inflow from sector 2 into sector 1 will result in the production 
of more means of production than are needed and the price of these means of 
production will drop.

Conversely, the price of consumer goods that are produced in sector 2 will 
rise since less capital is used, thus leading to a smaller output of consumer goods 
against an unchanged level of demand. The capital inflows in sector 1 and the 
resulting price adjustments will continue until both sectors yield the same return 
on invested capital. This return r is the general (or average) rate of profits. Marx 
calls the corresponding p1 and p2 the prices of production.

It thus holds that:

C1 + V1 + r(C1 + V1) = 150 p1

C2 + V2 + r(C2 + V2) = 100 p2

Since, according to Marx, total profits are equal to the total surplus value:

r(C1 + V1) + r(C2 + V2) = M1 + M2

it follows that:

r = M M
C V C V

1 2

1 1 2 2

+
+ + +
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The labour theory of value today 39

It is important to realise that the equality of total surplus value and total profits 
does not hold at the sector level. In other words, r(C1 + V1) is not equal to M1; nor 
is r(C2 + V2) equal to M2. In the normal case where the sectoral proportions C1/V1 
and C2/V2 differ, the prices of production will bring about a difference between 
sectoral profits and sectoral surplus value. The total surplus value (M1 + M2) is 
thus redistributed over the two sectors.

In terms of the above example:

C1 = 50 λ1 = 25 C2 = 50 λ1 + 40 λ2 = 75

V1 = 50 × 0.5 λ2 = 31.25 V2 = 50 × 0.5 λ2 = 31.25

M1 = 18.75 M2 = 18.75

r =
+

+ + +
=

+
+ + +

=
M M

C V C V
1 2

1 1 2 2

18 75 18 75
25 31 25 75 31 25

23 1. .
. .

. %  

r (C1 + V1) = 23.1% × 56.25 = 13 r (C2 + V2) = 23.1% × 106.25 = 24.54

(C1 + V1) + r (C1 + V1) = 56.25 + 13 = 150 p1

and p1 = 0.46 hours

(C2 + V2) + r (C2 + V2) = 106.25 + 24.5 = 100 p2

and p2 = 1.31 hours.

Evidently, the total value added is unchanged (since the total surplus value and 
the total variable capital remained the same) and is equal to the total direct labour 
time = 100 hours.

This example illustrates how the total surplus value is distributed over the two 
sectors. In the sector with a higher C/V (what Marx calls the “value composition 
of capital”, discussed in more detail in Chapter 5), profits will be higher than the 
surplus value produced, while in the sector with lower C/V, profits will be lower 
than the surplus value produced. In the general case where there are many sectors, 
according to Marx, profits will be equal to the total surplus value produced in the 
sector where C/V is average (Marx, 1981, p. 264).

2.2.2 Production prices proper

The above procedure involving transforming labour values into prices of produc-
tion is the one that Marx adopts in Volume 3 of Das Kapital. He mentions that 
his procedure is not completely correct, since only outputs and not the inputs are 
expressed in prices of production:

It was originally assumed that the cost price of a commodity equalled the 
value of the commodities consumed in its production. But for the buyer of a 
commodity, it is the price of production that constitutes its cost price and can 
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40 The labour theory of value today

thus enter into forming the price of another commodity. (. . .) It is necessary 
to bear in mind this modified significance of the cost price, and therefore to 
bear in mind too that if the cost price of a commodity is equated with the 
value of the means of production used up in producing it, it is always possible 
to go wrong. Our present investigation does not require us to go into further 
detail on this point.

(Marx, 1981, pp. 264–265)

Yet, with some knowledge of linear algebra and preliminary manipulation of the 
production data, it is not particularly difficult to calculate the correct prices of 
production (production prices proper) in the above example.

We already know that in the above numerical example, the following techno-
logically determined relationships hold:

50 kg iron  + 50 hours labour → 150 kg iron

50 kg iron + 40 kg wheat + 50 hours labour → 100 kg wheat

100 kg iron 40 kg wheat

The “net product” of this economy therefore consists of 50 kg of iron (150 kg 
 output − 100 kg inputs) and 60 kg of wheat (100 kg output − 40 kg inputs). We 
also know that for each hour of labour time spent, half a kilogram of wheat is 
needed for the normal reproduction of the worker and his family, i.e. 25 kg of 
wheat in sector 1 and 25 kg of wheat in sector 2. Combining the above technologi-
cal information on material input requirements with that on the required inputs of 
necessary consumption leads to the following relationships:

50 kg iron + 25 kg wheat → 150 kg iron

50 kg iron + 65 kg wheat → 100 kg wheat

100 kg iron  90 kg wheat

What remains of the “net product” after satisfying the socially necessary consump-
tion of the workers Marx calls the surplus product. In the above example, this 
surplus product consists of 50 kg of iron (150 − 100) and 10 kg of wheat (100 − 90).

The system of production prices proper can now be written as follows:

(50 p1 + 25 p2) (1 + r) = 150 p1

(50 p1 + 65 p2) (1 + r) = 100 p2

with p1 and p2 the production prices and r the uniform rate of profits. If we want 
to express these prices in hours of labour time, comparable with labour values, the 
following equality is added, which indicates the equality of the total direct labour 
spent and the total value of the net product:

100 hours of labour = 50 p1 + 60 p2
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The labour theory of value today 41

Without going into exactly how to solve this system of equations mathematically, 
the economically sensible solution is:

r = 21.8%

p1 = 0.437 hours (according to Marx’s procedure: 0.46 hours)

p2 = 1.302 hours (according to Marx’s procedure: 1.31 hours)

Thus, the procedure followed by Marx leads to only an approximately correct 
solution, and we could ask how labour values and production prices can be linked 
and whether such a link is possible at all. This issue is known in the economic lit-
erature as the transformation problem, and since the end of the nineteenth century 
has constituted a Calvary for Marxist economists.8

2.2.3 The mathematical formulation of values and prices

Until now, we have used numerical examples to elucidate the most important 
propositions of Marx’s theory of value. We will have to leave this approach tem-
porarily in the interests of arriving at a better understanding of the discussions on 
the transformation problem.

It was explained above that, viewed from a mathematical perspective, the 
basics of Marx’s theory of value can be expressed as systems of equations, where 
the solution consists of a set of labour values or prices of production. We will now 
return to our system of labour values:

50 λ1 + 50 = 150 λ1

50 λ1 + 40 λ2 + 50 = 100 λ2

which, per unit of output, leads to the system (1):

50
150

 λ1 + 50
150

 = λ1 (1)

50
100

 λ1 + 40
100

 λ2 + 50
100

 = λ2

Using matrix algebra, the value system (1) is written as:

50
150

0

50
100

40
100

50
150
50

100

1

2



























 +














×
λ
λ






=










λ
λ

1

2
 

or, in general:

A λ + Ɩ = λ
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42 The labour theory of value today

with:  A: a square matrix of technologically necessary inputs of means of 

production per unit of output, 

50
150

0

50
100

40
100



















	 λ: a column vector of labour values λ1 and λ2, 
λ
λ

1

2











	 	Ɩ: a column vector of technologically necessary direct labour inputs 

per unit of output, 

50
150
50

100



















.

This system of equations can be solved for the vector λ of labour values after the 
following transformations:

	 Ɩ = (λ − A λ)

or Ɩ = (I − A) λ

with I the unit matrix:

I = 
1 0
0 1











in the above example with two spheres of production.
By bringing (I − A) to the other side, we find the solution to the vector λ. In 

simple (so-called scalar) algebra, this is done by dividing both sides of the equa-
tions by (I − A). The equivalent in matrix algebra is to pre-multiply both sides 
by the matrix (I − A)−1, such that (I − A)−1(I − A) = I.9 This leads to the solution:

(I − A)−1 Ɩ = λ

Since the elements of A are input coefficients, it can be shown that:

 (I − A)−1 = (I + A + A2 + A3 + . . . ), such that

 (I + A + A2 + A3 + . . . ) Ɩ = λ,

or else: Ɩ + A Ɩ + A2 Ɩ + A3 Ɩ + . . . = λ

This solution to λ expresses what we previously showed numerically: each labour 
value is the sum of the necessary direct labour time per unit of output (Ɩ) and the 
necessary labour time that is contained in the directly required means of pro-
duction, in the means of production to produce these directly required means of 
production, etc. (AƖ + A2Ɩ + A3Ɩ + . . . ) (see Georgescu-Roegen, 1950, p. 217; 
Cameron, 1952, pp. 191–197).
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The labour theory of value today 43

Turning now to the system of production prices:10

(50 p1 + 25 p2) (1 + r) = 150 p1

(50 p1 + 65 p2) (1 + r) = 100 p2

or per unit of output:

( 50
150

 p1 + 25
150

 p2) (1 + r) = p1 (2)

( 50
100

 p1 + 65
100

 p2) (1 + r) = p2

In matrix form (2) is:

50
150

25
150

50
100

65
100

11

2

1

2



























 + =











p
p

r
p
p

( )

or in matrix notation:

B p (1 + r) = p

with p the column vector of prices of production.
The reader will notice that Matrix B is nothing but Matrix A, to which is added 

in the column corresponding with the necessary wheat inputs per unit of output 
(0 and 40/100 kg, respectively) the necessary wheat consumption for the workers 
(25 kg of wheat for 50 hours of labour, or 25/150 kg per unit of output in both 
sector 1 and sector 2).

In addition, the reader will recall that the value of labour power corresponds 
with half a kilogram of wheat per hour of labour time performed, but that it 
contains no iron:

50
50

0 0 5
hours
hours

kg wheat kg wheat








 ( )× .

or per unit of output:

50
150
50

100

0 0 5
0 25

150

0 25
100


















( ) =



















.   

This is in matrix notation: Ɩ c (c is the row vector of necessary consumption per 
hour of labour time). It thus holds that:
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44 The labour theory of value today

 B = A + Ɩ c

and (A + Ɩ c) p (1 + r) = p

Mathematically, if r is calculated (a somewhat long-winded procedure which 
consists of finding the largest root 1/(1 + r) of a power function; only this root 
is associated with non-negative prices),11 the production prices system can be 
solved. This system can also be decomposed into:

A p + Ɩ c p + r (A + Ɩ c) p = p

with per unit of output and in prices p:

A p: the constant capital of the respective sectors

Ɩ c p: the respective sectoral variable capital

r (A + Ɩ c) p: the profits on the invested capital, based on the rate of profits r.

The reader will now better see the difference with Marx’s procedure in calculat-
ing p, i.e.

Ɩ λ + Ɩ c λ + r (Ɩ + Ɩ c) λ = p

In the next section we investigate the relationship between the production prices 
proper and the labour values or, in other words, the relationship between vector p 
and vector λ in the general case of n sectors of production (n ≥ 2).12

2.3 Elements of a formal solution to the transformation 
problem: corrections of Marx’s procedure
This section deals with developments in respect of finding the solution to the 
transformation problem in the second half of the last century. The reader will 
remember that the labour value of a good or service is made up of all labour 
time spent on its production, either directly or indirectly. The section shows that 
the same holds for prices of production, albeit that the labour time inputs are 
“weighted”. Next, we elaborate on Piero Sraffa’s contribution to solving the trans-
formation problem. Finally, we show that Marx’s procedure for calculating prices 
of production is, in fact, the first step in an iterative process of adjusting labour 
values, leading to the production prices proper.

2.3.1 Prices of production as the sum of dated labour time

In section 2 it was stated – however, without mathematical proof – that the labour 
value of each good or service can be considered to be the sum of the labour time 
spent on its production and that the vector of labour values λ could be written as:
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The labour theory of value today 45

 (I + A + A2 + A3 + . . . ) Ɩ = λ,

or else: Ɩ + A Ɩ + A2 Ɩ + A3 Ɩ + . . . = λ,

i.e. for each λ as the sum of all direct (Ɩ) and indirect labour (A Ɩ + A2 Ɩ + A3  
Ɩ + . . . ) necessary to produce the good or service at issue. The objective is now 
to construct an analogous expression for the vector of production prices p. This 
was Piero Sraffa’s feat in his slim but ground-breaking book Production of 
Commodities by Means of Commodities (1960).

Sraffa’s procedure uses the wage rate ω as “numéraire”, i.e. a unit to express 
the prices of production (labour values are measured and expressed in units of 
labour time). Knowing that c represents the vector of workers’ necessary con-
sumption per hour of labour time performed, the wage rate ω is therefore the 
necessary consumption per hour of labour time, valued in prices. Thus:

c p = ω = 1

The system of production prices:

 (A + Ɩ c) p (1 + r) = p

or A p (1 + r) + Ɩ c p (1 + r) = p

becomes:

A p (1 + r) + Ɩ (1 + r) = p (3)

(since c p = 1).
This leads to:

Ɩ (1 + r) = p − A p (1 + r) = [I − A(1 + r)] p

and after post-multiplication of both sides with [I − A(1 + r)]−1 to:

[I − A(1 + r)]−1 Ɩ (1 + r) = p

or, analogously, with the expression of labour values as a sum of direct and 
 indirect labour time:

[I + A(1 + r) + A2(1 + r)2 + A3(1 + r)3 + . . . ] Ɩ (1 + r) = p

Prices of production can thus be reduced to a sum of direct and indirect labour 
time spendings, with the spendings in the past weighted by a factor that is higher 
the further back we go in time by considering earlier production stages:

Ɩ(1 + r) + A Ɩ(1 + r)2 + A2 Ɩ(1 + r)3 + A3 Ɩ(1 + r)4 + . . . = p
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46 The labour theory of value today

This is in contrast to labour values where no weighting is applied. In prices of 
production, the indirect labour incorporated into the used means of production 
is weighted more heavily than the indirect labour that passes through few stages. 
The logic is that in prices, the profits on the labour spendings of the successive 
stages are accumulated: five hours of labour time spent three periods or stages ago 
will have yielded a profit during these three periods. If the average rate of profits 
is r = 20%, this spending of labour time will represent in the price of production:  
5 hours × (1.20)3 = 8.64 hours. With every transfer of this amount of labour time 
to the next production stage, an additional profit charge will accrue. The suc-
cessive charges are cumulative as if each spending of labour time is put out at a 
compound interest rate r. An actuary will recognise the production price as the 
“end value” of “deposit” of labour time in the successive production and supply 
stages, each of which is put out at an interest rate r. Evidently this is in contrast to 
labour values where the labour time of all stages is simply added up.

For the transformation of labour values into prices of production, the time 
structure of the indirect labour input supplies is clearly of the utmost importance. 
In contrast to what Marx assumed and can be deduced from his transformation 
procedure (see section 2.2.2), the sectoral inequalities of the capital intensity 
(the physical inputs of means of production per worker, or what Marx calls the 
organic composition of capital) only partially explain the deviations of prices of 
production from labour values. That the means of production are, in turn, pro-
duced in sectors with high or low capital intensity also plays a role, as does the 
capital intensity of the suppliers of the suppliers, etc. It can thus be concluded 
that it is not the “direct” capital intensity (i.e. of the sector being considered) 
but rather the “direct and indirect” capital intensity that can be held responsible 
for the deviations in prices of production from labour values. Sraffa’s formula 
of p indicates that the transformation problem has a solution, although a very 
complex one.

2.3.2 Marx’s “average sector” and Sraffa’s “standard system”

Apart from transforming undated (unweighted) into dated (or weighted with 
a compound rate of profits) labour time spendings, did Sraffa’s Production of 
Commodities by Means of Commodities make a further contribution to the for-
mal solution of the transformation problem? Sraffa constructed a set (vector) of 
weights that, when applied to the output scales of the economy, lead to an imagi-
nary “sub-system” – Sraffa’s standard system – in which there is a strict linear 
relationship between the wage rate (if paid at the end of each production period) 
and the rate of profits (see Figure 2.1).

Sraffa’s aim was to offer a solution to the theoretical problem with which 
David Ricardo had struggled, i.e. to find a unit of measurement of prices such 
that with a change in the wage rate in all sectors of the economy, its effect on 
each price can be unambiguously distinguished from the induced effect on the 
prices of the supplying sectors. It appears that Sraffa’s standard system pro-
vided such an “invariable measure of value”. Ronald Meek (1961, pp. 177ff.; 
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The labour theory of value today 47

see also Dobb, 1961, p. 490)13 pointed out that this imaginary “sub-system” 
corresponds, in fact, with Marx’s proposed “sector with average organic com-
position of capital” in terms of which profits (as redistributed surplus value) 
and surplus value are equal, as well as the rate of profits and the ratio of surplus 
value to the value of the invested capital, and the value of output expressed in 
labour values and prices of production.14

In Volume 3 of Das Kapital, Marx gives the following example to illustrate the 
role of this average sector:

How these capitals function after the average rate of profit is established, on 
the assumption of one turnover in the year, is shown by the following table, 
in which capital I represents the average composition, with an average rate of 
profit of 20 per cent.

   I. 80c + 20v + 20s. Rate of profit = 20 per cent. Price of the product = 120. 
Value = 120.

   II. 90c + 10v + 10s. Rate of profit = 20 per cent. Price of the product = 120. 
Value = 110.

III. 70c + 30v + 30s. Rate of profit = 20 per cent. Price of the product = 120. 
Value = 130.

Commodities produced by capital II thus have a value less than their price of 
production, and those produced by capital III have a price of production less 
than their value. Only for capitals such as I, in branches of production whose 

Figure 2.1  Linear relationship between the wage rate and the rate of profits in Sraffa’s 
standard system
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48 The labour theory of value today

composition chanced to coincide with the social average, would the value and 
the price of production be the same.

(Marx, 1981, p. 264)

It now appears that no such “social average” can be assumed to exist and that 
Sraffa’s standard system, in fact, represents this “social average”. It re- proportions, 
as a thought experiment, the production scale of the sectors of the economy, such 
that in each sector the same proportion (1 + R) will be found between the total 
quantity of output produced and what is supplied as input to the own and the other 
sectors. R is called the “Standard Ratio”.

The reader will remember from Chapter 1 that in our imaginary economy, 
150 kg of iron and 100 kg of wheat were produced. Taking the necessary con-
sumption of the workers in the respective sectors into account, Sraffa’s standard 
system was in a matrix notation:

q B (1 + R) = q

or else: q (A + Ɩ c) (1 + R) = q (4)

to which the scaling equality was added:

q Ɩ = 100

It now appears that Sraffa’s standard system is the “dual” of the prices of produc-
tion system:

(A + Ɩ c) p (1 + r) = p

            c p = 1

When the equations of the standard system in our imaginary economy were 
solved, it was found that:

R  = 21.8%

q1 = 123.8 kg of iron (instead of 150 kg)

q2 = 118.5 kg of wheat (instead of 100 kg).

The importance of Sraffa’s standard system for the transformation problem resides 
in the profits, as well as the value of output, being calculated on the basis of labour 
values and prices of production being equal. Put differently: in this standard sys-
tem, the transformation of labour values into prices of production leaves the value 
of total output in both price systems unchanged, including the surplus value/profits. 
In addition, the rate of profits in the production prices system is equal to that calcu-
lated based on labour values.
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The labour theory of value today 49

Starting from the labour values system:

A λ + Ɩ = λ,

which can be proven as follows:
Assuming a uniform rate of surplus value σ in the various sectors, the labour 

value system can be rewritten as:

A λ + Ɩ c λ + σ Ɩ c λ = λ

The total labour value of output in the standard system is equal to:15

q λ = q A λ + q Ɩ c λ + σ q Ɩ c λ = q (A + Ɩ c) (1 + R) λ

or

 q λ = q (A + Ɩ c) λ + σ q Ɩ c λ = q (A + Ɩ c) λ + R q (A + Ɩ c) λ,

such that also: σ q Ɩ c λ = R q (A + Ɩ c) λ = S λ,

i.e. the total surplus value is equal to the total value of the surplus products, with 
R q (A + Ɩ c) = S being the row vector of the surplus products.

On the other hand, the total output value expressed in prices of production and 
total profits in the standard system are:16

 q p = q (A + Ɩ c) (1 + R) p = q (A + Ɩ c) (1 + r) p,

such that: R q (A + Ɩ c) p = r q (A + Ɩ c) p = S p.

It thus holds that:

r R= =
( )

=
( )

σ q c
q A c

λλ
λλ+ +

surplus valuestandardsystem
C V standardsysstem

 

Accepting the condition that the transformation of labour values into prices of 
production should not change the value of the surplus product in the standard 
system, it also holds that:

σ q Ɩ c λ = r q (A + Ɩ c) p = S p,

and therefore that:

 R q (A + Ɩ c) λ = R q (A + Ɩ c) p,

as well as: q (A + Ɩ c) λ = q (A + Ɩ c) p,

and: q λ = q (A + Ɩ c) λ + σ q Ɩ c λ = q (A + Ɩ c) p + R q (A + Ɩ c) p = q p.

Ɩ
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50 The labour theory of value today

These equalities show that Sraffa’s standard system allows a perfect transforma-
tion of labour values into prices of production and that it is a generalised version 
of Marx’s “sector with average organic composition of capital”. It should be clear, 
however, that this “average sector” is not a specific sector but rather a weighted 
average of all sectors that are producing means of production and/or necessary 
consumer goods and services (see also Morishima, 1973, Ch. 7 and Ch. 12; 
Eatwell, 1975; Medio, 1972).

Of course, if we do not mind that total output and the surplus product, when 
measured in prices of production, differ from their counterparts expressed in 
labour values, there is no need to apply a Sraffa-like standard system to the trans-
formation problem or to assume for analytical purposes – as we frequently do in 
subsequent chapters – that the capitalists’ consumption can be neglected and that 
the economy is on its balanced growth path. This opinion is expressed clearly by 
Pierangelo Garegnani in his discussion on Marx’s procedure for calculating prices 
of production:

It is not difficult to see where lay the fault in the notion of a redistribution of 
surplus value (. . .). Unlike the 5 sacks of corn which do not change in size 
relative to the 10 people in the course of the redistribution, the size of the 
social surplus value does so change relative to capital. This surplus value is 
in fact the price of production of the surplus product, and cannot but change 
relative to that of social capital when, with the redistribution of surplus value, 
relative “prices” in general come to diverge from relative “values”. As we 
saw (. . .) the profit rate is but the relative value of those two composite com-
modities and it will not be equal to the ratio between the quantities of labour 
embodied in them any more than the relative price of any two commodities.

(Garegnani, 1984, p. 308)

2.3.3 Prices of production as the outcome of iterative adjustments,  
starting from labour values

We showed that in Volume 3 of Das Kapital Marx calculates prices of production, 
starting from the inputs in the production processes expressed in labour values to 
which he applies a uniform rate of profits M/(C + V). Although Marx’s procedure 
was not correct (and he was aware of this), the same procedure was followed 
afterwards. Michio Morishima demonstrated, with some necessary assumptions 
(1974), that:

 • A standard system à la Sraffa (or an outputs vector) is obtained as a step in a 
process of iterations.

In our notation, this means that given:

qt =
   qt−1 λ  

× qt−1(A + Ɩ c),
  qt−1(A + Ɩ c)λ
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The labour theory of value today 51

we can go back after t − 1 steps to:

q = q0 =
   q0 λ  

×  q0(A + Ɩ c)
  q0(A + Ɩ c)λ

It holds that qt−1λ/(qt−1(A + Ɩ c)λ) is the Marxian rate of profits factor in 
period t −1 and that qλ/(q(A + Ɩ c)λ) = 1 + r = 1 + R. The Marxian rate of 
profits thus converges to the real rate of profits in an economic system which 
is expanding at the maximum rate of growth R (i.e. if there is no capitalist 
consumption of the surplus product).

 • For a given rate of profits r in a standard system à la Sraffa (or an economic 
system along a balanced maximum growth path), prices of production are the 
result of an infinite adjustment process which starts with labour values.

Stated in our matrix notation, this implies that given:

pt = (1 + r) (A + Ɩ c)pt−1

and starting from p0 = λ, p will ultimately be obtained.

Morishima interprets vector q as being the outputs vector at the balanced 
maximum growth rate R. However, if q is interpreted as the vector of output 
proportions of the standard system of the economy, the rationale for considering 
the first process of adjustment as an economic process disappears and it becomes 
difficult to give it an economic interpretation. Hence, the second iteration process 
(which starts from λ) will only lead to p if r (the real rate of profits of the produc-
tion prices system) is known and given. In other words, in each economic system 
that is not expanding at the maximum possible rate, the logical link to the rate of 
profits of the production prices system is lacking. The point is to define an adjust-
ment process, which starts from λ and the Marxian rate of profits M/(C + V) with 
prices and the rate of profits changing simultaneously such that ultimately the real 
prices of production p and the real rate of profits will be obtained. Such adjust-
ment processes were independently embellished by Anwar Shaikh and ourselves 
(Shaikh, 1977; Cuyvers, 1980).

Our algorithm proceeds as follows:

 • Because of the unequal rate of profits between the sectors, the adjustment 
process starts from the constant and variable capital in labour values.

 • The rate of profits that is realised at the end of the last period is used to cal-
culate, with given constant and variable capital, the prices at the end of the 
current period.

 • Whatever the outputs produced, in each sector and at the end of period t, 
the realised rate of profits is equal to the difference between total sales pro-
ceeds and the necessary replacement of constant and variable capital, valued 
at prices at the end of period t.
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52 The labour theory of value today

In our matrix notation, this algorithm can be written as follows:

pt + 1 = (1 + rt) (A + Ɩ c) pt

rt =
 q0pt – q0(A + Ɩ c)pt

  q0(A + Ɩ c)pt

p0 = λ

with q0 being the given outputs vector (not necessarily identical to q). After an 
infinite number of adjustments, our algorithm leads to the real prices of produc-
tion and the real rate of profits. These evidently differ from the outcome of Marx’s 
algorithm, which is but the first step in the algorithm:

p1 = (1 + r0) (A + Ɩ c) λ

r0 =
 q0λ – q0(A + Ɩ c)λ

  q0(A + Ɩ c)λ

As Sraffa teaches, equality between r0 and r is, from the start of the adjustment 
process, only possible in a “weighted average sector” – a thought construct that 
uses the output proportions in vector q*, Sraffa’s standard system. The funda-
mental issue remains, however: why start from labour values? This is dealt with 
in the next section.

2.4 What is the logic in transforming values into  
prices of production?
Why labour values should be transformed into prices of production is a ques-
tion that is not adequately answered by most Marxists. Often, labour values are 
presented as a determining factor operating below the surface of capitalist reality, 
while prices of production are a phenomenon “at the surface”, with reference to 
the other, more plausible thesis that surplus labour is at the root of profits (see, for 
example, Baumol, 1974). In asking the question why this is so, different answers 
are given. These questions generally prompt semantic and philosophical discus-
sions, which few – if any – economists with a genuine interest in Marx have found 
convincing. On the contrary, many economists favourably disposed toward Marx 
consider these discussions to be “metaphysical” and “unscientific”, and they con-
sequently reject the theoretical concept of labour value (or avoid using it) (see, for 
example, Robinson, 1942, Preface). Nobel Prize laureate Paul Samuelson char-
acterised the Marxian transformation problem as completely redundant, since it 
boils down to thinking away the real prices and then allowing them back into the 
picture after having introduced labour values, i.e. “prices” that have no existence 
in the real world and cannot be reconciled with the normal functioning of a capi-
talist production system. He called the labour values of Volume 1 of Das Kapital 
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The labour theory of value today 53

an “unnecessary detour”. When Marx analyses competitive pricing in Volume 3 
of Das Kapital, labour values disappear in the juggler’s hat again – so Samuelson 
stated (Samuelson, 1970, pp. 423–425; Samuelson, 1971, pp. 399–431; see also 
Robinson, 1950, p. 362).17

In this section we endeavour to present some logical arguments in favour of 
the labour theory of value. We first look into Morishima’s “Fundamental Marxian 
Theorem”, after which we present our interpretation of labour values as being the 
other side of the coin that shows prices of production.

2.4.1	The	rate	of	surplus	value	determines	the	rate	of	profits,	 
not the other way round (Morishima’s “Fundamental  
Marxian Theorem”)

We have shown that in a standard system, the Marxian rate of profits M/(C + V) 
corresponds exactly with the real rate of profits of the system of production prices:

r =
  σ q Ɩ c λ

  q (A + Ɩ c) λ

where, σ is the rate of exploitation/rate of surplus value, q Ɩ c λ is the variable 
capital V and q A λ is the constant capital C in the standard system.

This equality implies that with a constant share of the variable capital q Ɩ c λ 
in the total capital q (A + Ɩ c) λ, changes in the rate of exploitation σ will result in 
changes in the rate of profits r. Since the share of variable capital in total capital 
is less than 100% (or one), the rate of exploitation will be higher than the rate of 
profits. However, there is more: without exploitation (σ = 0), profits will be zero 
(r = 0). Stated differently: a positive rate of exploitation is a necessary condition 
for a positive rate of profits (Morishima, 1973, pp. 63–68). The proof of this 
theorem depends completely on the special character of vector q, i.e. that the 
reasoning is within a dual “sub-system” (Sraffa’s standard system or a variant) of 
the economy.

Morishima reformulated the necessity condition of exploitation for positive 
profits in his discussion with Paul Samuelson (Morishima, 1974, pp. 71–74). 
“Translated” into our matrix language, Morishima’s “Fundamental Marxian 
Theorem” goes as follows.

Taking the wage rate as “numéraire” (ω = c p = 1), we know (see section 2.3.1) 
that the prices of production can be written as a sum of dated quantities of labour:

 p = [I + A(1 + r) + A2(1 + r)2 + . . . ] Ɩ (1 + r)

or p = [I − A(1 + r)]−1 Ɩ (1 + r)

The “numéraire” is therefore:

ω = c p = c [I − A(1 + r)]−1 Ɩ (1 + r) = 1
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54 The labour theory of value today

Using this equality, the rate of profits r can be calculated.18 This rate of profits will 
only be positive if:

c [I − A]−1 Ɩ < 1

On the other hand, it was also pointed out (see section 2.3.2) that the system of 
labour values A λ + Ɩ = λ can be written as:

 A λ + Ɩ c λ + σ Ɩ c λ = λ

or A λ + (1 + σ) Ɩ c λ = λ

using a uniform rate of exploitation σ. This system of equations is only in 
conformity with the system of labour values from which we started if (1 + σ) 
Ɩ c λ = Ɩ, or:

(1 + σ) c λ = 1.

or, stated plainly, if the value of labour power c λ in all sectors is equal to 1/(1 + σ). 
It can then be concluded that prices are only labour values if:

1 In all sectors the same ratio σ is found between profits and wages.
2 Prices are expressed in units of labour time (i.e. paid and unpaid labour, taken 

together).19

Since λ = [I − A]−1 Ɩ (see section 2.2.3), the above condition for a positive rate of 
profits equates to:

c λ < 1

and because for the labour value system it holds that (1 + σ) c λ = 1, the condition  
c λ < 1 is always fulfilled if the rate of surplus value is positive (σ > 0). Morishima’s 
“Fundamental Marxian Theorem” thus states: the rate of profits r (of the produc-
tion prices system) is only positive if the rate of surplus value (of the labour values 
system) is positive. It unambiguously implies that a labour theory of value, which 
considers profits as the result of unpaid labour (ergo as exploitation of the work-
ers), logically precedes the production prices theory, such as the one underlying 
(A + Ɩ c) p (1 + r) = p.

2.4.2 The transformation of labour values into prices of  
production: logic or reality?

It has been argued that production prices yield a uniform rate of profits and 
therefore are inherent in the capitalist system of production. Labour values, 
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The labour theory of value today 55

in contrast, might be considered to be prices that would hold in a system of 
simple (a-capitalistic) commodity production. The transformation of labour 
values into production prices is then a “logical transformation” which intends to 
show how – if at all – capitalist production influences the conditions of surplus 
value production, what the conditions are for reproduction of the production 
system, etc. Labour values are thus a logical step toward the full understand-
ing of the phenomenon of capitalist prices as they logically precede capitalist 
prices of production.20 The nagging question that remains, however, is whether 
the labour theory of value provides an operational concept that promotes the 
analysis of capitalism. Stated differently: what are the insights and elements 
that the labour theory of value delivers which, in the absence of such a theory, 
would not be detected?21

Marx makes an interesting observation in this respect by highlighting a ten-
dency of the rate of exploitation to equalise across sectors. In Volume 3 of Das 
Kapital he writes:

If capitals that set in motion unequal quantities of living labour produce une-
qual amounts of surplus-value, this assumes that the level of exploitation of 
labour, or the rate of surplus value, is the same, at least to a certain extent, 
or that the distinctions that exist here are balanced out by real or imaginary 
(conventional) grounds of compensation. This assumes competition among 
the workers, and an equalization that takes place by their constant migration 
between one sphere of production and another. We assume a general rate 
of surplus-value of this kind, as a tendency, like all economic laws, and as 
a theoretical simplification (. . .). In reality, this is only an approximation; 
but the approximation is all the more exact, the more the capitalist mode of 
production is developed.

(Marx, 1981, p. 275)

However, that labour mobility leads to a uniform rate of surplus value is far from 
obvious. Evidently, when all labour is the same, labour mobility will give rise to 
a uniform wage rate. In addition, labour intensity and the length of the working 
day will tend to equalise. But this process does not by itself lead to a uniform 
rate of exploitation across sectors; moreover, as our previous numerical examples 
showed, a uniform daily or hourly wage rate will not hamper the process of the 
sector rate of profits equalising. Marx’s approach in the above extract does not 
offer a solution: for the rates of exploitation to equalise through labour mobil-
ity, workers need to have knowledge about the labour time required to produce 
their necessary consumption. They should react “with their feet” to deviations in 
the value of labour power across activities and sectors (which they do not know 
exactly) and not to deviations in the wage rate (which they do know). This is quite 
a dubious assumption.

What will happen, though, if workers are not only enforcing equal pay, but 
are simultaneously paying attention to the profits of their bosses compared to 
the wages paid?22 Assume that a tendency for the ratio of profits to wages to be 
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56 The labour theory of value today

equalised across sectors was based on, for example, the workers’ knowledge of 
the profits and wages of the last production period. At the end of the new period, 
the output of the respective sectors would then be sold at their labour values (or 
at prices that are strictly proportional to the labour values). Since unequal rates of 
profits would prevail, the capitalists would leave the less profitable sectors. After 
a series of adjustments, prices of production à la Marx would finally be reached. 
It will start all over again in the next production period, with the workers reacting 
to the unequal profits–wages ratio of the last period and the capitalists reacting to 
the unequal rates of profits that the workers’ reactions will provoke . . . .

According to this reasoning, labour values do not only logically precede prices 
of production but they acquire the same status as prices of production. If the work-
ers in the various industrial sectors pay sufficient attention to deviations from a 
normal profits–wages ratio, there will be a tendency for normal supply prices to 
appear which are equal or proportionate to the labour values. However, since 
capitalists will transfer capital to the sectors that promise the highest return on 
their investments, there will at the same time be a tendency toward prices of pro-
duction. Labour values and prices of production should be considered to be the 
different vectors of exchange values, determined by a tendency toward equalisa-
tion of the rate of exploitation and the rate of profits, respectively. Thus, based 
on this reasoning, the argument is no longer that labour values just “logically 
precede” prices of production. Labour values and prices of production are the 
two sides of the same coin, i.e. two different sets of normal, long-term prices for 
the same real world but neither ever fully realised as they are the result of two 
conflicting tendencies. Both are normal, long-term prices which allow the physi-
cal reproduction of the production system (including the expanded reproduction 
following a path of balanced economic expansion) based on the normal physical 
input-output relationship between the sectors of the economy.

2.5	A	short	digression	into	technological	coefficients,	
subsistence wages and the “law of value”
We have shown that prices of production should be reduced to “dated quantities 
of labour”. The next issue to consider is how changes in these spendings of labour 
and in labour productivity in the various production processes and sectors lead to 
an expansion or contraction of output. This is what Marx calls the “law of value”.

In both the previous and present chapter, we have used systems of equations, 
the solutions for which are a set of prices of production p or labour values λ, or 
else, of output quantities q. In the present section, we will deal briefly with the 
meaning of Matrix (A + Ɩ c) and some of its implications.

Matrix (A + Ɩ c) is the result of the summation of Matrices A and Ɩ c. Matrix A  
consists of physical (input-) coefficients. In our numerical example, 50 kg of iron 
(in the form of tools and other means production) and 40 kg of wheat (in the form 
of seed for sowing) are needed to produce 100 kg of wheat efficiently. For each 
kilogram of wheat, this amounts to 0.5 kg of iron and 0.4 kg of wheat. These quan-
tities of inputs per unit of output are technologically determined. They tell us what 
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The labour theory of value today 57

is necessary in order to produce wheat, given the present state of knowledge and 
production techniques. These input coefficients also determine the labour that is 
directly and indirectly required to produce one unit of the respective outputs via 
the labour values system:

A λ + Ɩ = λ

with the solution:

λ = (I + A + A2 + A3 + .	.	.	)	Ɩ

This amounts to what Marx says is, on average, socially necessary to produce a given 
good or service – in our example, 1 kg of wheat: “The value of any commodity –  
and thus also of the commodities which capital consists of – is determined not by 
the necessary labour-time that it itself contains, but by the socially necessary labour-
time required for its reproduction” (Marx, 1981, p. 238).

In Volume 1 of Das Kapital Marx also states:

Lastly – and for this purpose our friend [the capitalist] has a penal code of his 
own – all wasteful consumption of raw material or instruments of labour is 
strictly forbidden, because what is wasted in this way represents a superflu-
ous expenditure of quantities of objectified labour, labour that does not count 
in the product or enter into its value.

(Marx, 1976, p. 303)

And in another passage in Volume 1 of Das Kapital, this is pointed out even more 
clearly:

The value of a commodity is certainly determined by the quantity of labour 
contained in it, but this quantity is itself socially determined. If the amount of 
labour-time socially necessary for the production of any commodity alters – 
and a given weight of cotton represents more labour after a bad harvest than 
after a good one – this reacts back on all the old commodities of the same 
type, because they are only individuals of the same species, and their value at 
any given time is measured by the labour socially necessary to produce them, 
i.e. by the labour necessary under the social conditions existing at the time.

(Marx, 1976, p. 318)

However, the technological coefficients of Matrix A are conceptually different 
from the elements of Matrix Ɩ c. The latter shows for each sector the labour time 
required per unit of output (which is also technologically determined), as com-
pensated by the quantity of consumer goods that are socially necessary to allow 
the reproduction of the labour force. In our numerical example, 50 hours of direct 
labour are needed to produce 150 kg of iron and 100 kg of wheat, respectively, 
or 50/100 hours and 50/100 hours of labour to produce 1 kg of iron and 1 kg of 
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58 The labour theory of value today

wheat. We also assume that for the reproduction of the labour time used, half a 
kilogram of wheat is needed, or 25/150 kg of wheat to produce 1 kg of iron and 
25/100 kg of wheat to produce 1 kg of wheat.

The elements of Matrix Ɩ c are thus partially based on what is on average 
socially necessary (or what is considered to be necessary) to reproduce the labour 
force used. The workers receive a wage. During the first centuries of capitalist 
development, this wage could still be considered a subsistence wage, i.e. a wage 
that allowed the worker to maintain himself and his family physically. This has 
not been the case for quite some time.

Marx is clear on this. In Volume 3 of Das Kapital he writes, for instance:

The actual value of his labour-power diverges from this physical minimum; 
it differs according to climate and the level of social development; it depends 
not only on physical needs but also on historically developed social needs, 
which become second nature. In each country, however, this governing aver-
age wage is a given quantity at a given time.

(Marx, 1981, p. 999)

In discussing Marx’s theory of subsistence wages, Roemer (1981, pp. 150ff.) 
argues that it is “tautological to speak of workers’ subsistence being whatever 
they consume; at that level, Marx’s argument loses its persuasion as an objective 
economic argument demonstrating the origin of profits” (Roemer, 1981, p. 150)

Quoting Marx’s Wages, Price and Profit,23 he argues further, “because of the 
peculiar nature of another law of capitalist development (labor-saving technical 
innovation), the class power of workers is not sufficient to win them more than the 
physical subsistence level” (Roemer, 1981, p. 152).

It is certainly true that if following Marx’s model, labour-saving innovations 
are introduced by the capitalists for putting downward pressure on the wages, the 
outcome would be as Roemer predicts. However, as we will see in Chapter 5, it 
is Marx’s belief that such innovations are also, if not most importantly, the indi-
vidual capitalist’s instrument in the competitive struggle with his capitalist rivals 
and a source of super-profits. Yet, even this factor can only be part of the story. 
The historical process determining the evolution of the “traditional standard of 
life” (Marx, 1969, p. 27) and of the subsistence wage rate is much more complex 
and multi-dimensional. During this process also important product innovations 
take place, with new products and services developed which enter the workers’ 
consumption, and also new needs, both physical and cultural, will ultimately lead 
to changes in this consumption.

Today, the average wage rate, at least in the developed economies, bears no 
relationship to the consumption required for mere survival and reproduction of the 
labour force. The wage earners spend their wages on goods and services accord-
ing to historically determined and evolving average consumption patterns, which 
are unrelated to any physical bundle of consumer goods. Is this an insurmountable 
theoretical problem? No. However, because the workers’ consumption is largely 
unrelated to what is “required”, the composition of the basket of consumption 
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The labour theory of value today 59

goods should be taken as similar to what in many industrial countries is used for 
calculating the index of consumption prices. The important point here is that the 
real wage (or the value of labour power, as Marx puts it) is fixed during the period 
under consideration and is governed by conditions other than those determining 
total output and the income shares in the net product, other than that of labour 
(Garegnani, 1984, pp. 295–296).

In fact, Ɩ c plays no role whatsoever in the determination of labour values – 
only in the determination of the prices of production. Furthermore, even in the 
production prices system it could be replaced by the amount of money invested as 
variable capital, although expressed per unit of output. The total socially neces-
sary consumption of the workers is, however, of great relevance, since its volume 
influences the conditions of simple or expanded reproduction.

How the “law of value” works is easily understood if in each sector one spe-
cific technology is applied. This technology will determine the elements of A, and 
the efficient use of the various inputs will lead us to the average socially neces-
sary labour and, indirectly, to the price system which in the long run will yield a 
uniform rate of profits in the various sectors.

What if more technologies are available? Each technology can be identified 
by its specific technological input coefficients. If, for instance, an alternative 
technology exists for the production of wheat (which is different from that using 
50/100 kg of iron and 40/100 kg of wheat, and which requires more means of pro-
duction and less seed, i.e. 60/100 kg of iron and 30/100 kg of wheat), then, in terms 
of the mathematics involved, two equations will have to be constructed to solve 
for λ2, p2 or q2. The system of equations will therefore contain more equations than 
unknowns24 and can only be solved as a programming problem, after introduc-
ing specific constraints. Following this route, Michio Morishima showed that for 
such systems, labour values require a minimum expenditure of direct labour time 
(and not the summation of direct and indirect labour time spent) (Morishima and 
Catephores, 1978). Morishima, attempting to link this to the economic theory of 
Marx, refers to a passage in Misère de la Philosophie. If he had been looking for 
support in Das Kapital he would have found that, according to Marx, the capital-
ists are not introducing new production techniques voluntarily but rather because 
they are permitting a reduction in their supply price (Marx, 1981, p. 373). With 
the introduction of new technology, the expenditure of labour time is minimised. 
Marx also writes: “The price of the commodity is therefore reduced to a minimum 
through reducing to a minimum each part of the labour required to produce it” 
(Marx, 1981, p. 180).

We (Cuyvers, 1986) have extended Morishima’s programming problem by 
introducing the constraint that the profits–wages ratio, to which the minimising of 
direct labour time expenditure would lead, should not be larger than the “normal” 
ratio in the capitalist economy under consideration. With this additional condi-
tion, we have shown that the growth-maximising and labour time-minimising 
choice of production techniques leads to the same mathematical solution to the 
programming problem. Thus, Marx’s “law of value” operates with the capitalist 
choice of technology.
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60 The labour theory of value today

2.6 What about monopoly prices?
Marx writes in Volume 3 of Das Kapital:

A monopoly price for certain commodities simply transfers a portion of the 
profit made by the other commodity producers to the commodities with the 
monopoly price. Indirectly, there is a local disturbance in the distribution 
of surplus-value among the various spheres of production, but this leaves 
unaffected the limit of the surplus-value itself. If the commodity with the 
monopoly price is part of the workers’ necessary consumption, it increases 
wages and thereby reduces surplus-value, as long as the workers continue to 
receive the value of their labour-power. It could press wages down below the 
value of labour-power, but only if they previously stood above the physical 
minimum. In this case, the monopoly price is paid by deduction from real 
wages (i.e. from the amount of use-values that the worker receives for the 
same amount of labour) and from the profit of other capitalists. The limits 
within which monopoly price affects the normal regulation of commodity 
prices are firmly determined and can be precisely calculated.

(Marx, 1981, p. 1001)

This passage relates to the real monopoly prices, but is also of special relevance 
for research on how the widely practised oligopolistic price setting functions. 
This price setting is based on decisions by the capitalists, the products of whom 
do not, for various reasons, allow “free competition”. Such products have some 
uniqueness (e.g. a CD of Bruce Springsteen, which contractually may only be 
released by Columbia Records) or acquire their uniqueness in the eyes of the 
consumer through publicity (e.g. Coca Cola, Burton caps, Nike shoes, etc.). 
Alternatively, they respond to the needs of the buyer to differentiate (e.g. a brand-
new Lamborghini Aventador LP700–4). Uniqueness can also relate to means of 
production (e.g. Apple computers, trucks, forklifts, etc.).

Paul Sweezy, who although being a Marxist economist also contributed in a 
fundamental way to the “mainstream economics” of oligopolistic and monopo-
listic competition (Sweezy, 1939), states in his pioneering Theory of Capitalist 
Development (1942) that from the moment monopoly formation became fully 
developed in the course of capitalist development, labour unions also emerged 
to largely (though not necessarily totally) prevent the reduction in wages, due to 
the monopolistic pricing of consumer goods (Sweezy, 1942, p. 273). On the other 
hand, the further spread of monopolies and oligopolies reinstates the tendency 
toward equalisation of the rates of profits. As quite a few sectors do not monopo-
lise, a hierarchy of rates of profits emerges. Sweezy writes:

The spreading process [of monopolies] works very unevenly, for there are 
always industries in which it is difficult or even impossible to effect a stable 
combination. These are the industries in which only a small capital invest-
ment is required, numerous firms are necessary to fill the demand and entry 
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The labour theory of value today 61

into the field is easy for any one with the required minimum of capital. Here 
competitive conditions persist despite the advantages to be had from com-
bination. It follows that we can expect a general equalization of profit rates 
neither from the mobility of capital nor from the spreading of monopoly. 
We get instead a hierarchy of profit rates ranging from highest in the indus-
tries of large-scale production where close well-protected combinations are 
relatively easy to establish, to lowest in the industries of very small-scale 
production where numerous firms co-exist and the ease of entry precludes 
stable combinations.

(Sweezy, 1942, pp. 273–274)

This is at the same time both correct and incorrect. In the sectors that are not 
monopolised, a tendency toward equalisation will probably continue to work, but 
in the monopolised sectors profits and the profit margin become relevant, rather 
than the rate of profits.25 We will return to this issue in Chapter 7. Here we inves-
tigate the impact of monopolistic pricing after translating it into the mathematics 
of the linear production model. First of all, we assume that the coefficients of the 
A matrix and the Ɩ vector remain valid and constant. As we will see later, this 
is a well-founded assumption, based on the observation that under oligopolistic 
production conditions, unused production capacity exists such that the unit costs 
of production will not change with larger output – at least as long as full capacity 
utilisation is not reached.

We will now illustrate the effect of monopolistic prices on our imaginary econ-
omy. We assume that sector 1 (the iron-producing sector) is monopolised. The 
producers in that sector apply a mark-up of 50% on their unit costs.26 The equa-
tions of the price system are now:

( 50
150

 p1 + 25
150

 p2) (1 + 0.50) = p1 (2b)

( 50
100

 p1 + 65
100

 p2) (1 + r) = p2

The first equation becomes:

 0.50 p1 + 0.25 p2 = p1

or: 0.50 p1 = 0.25 p2

The second equation is:

0.50 p1 + 0.65 p2 = 1
1� �+ r

 p2

in which the first can be substituted:

0.25 p2 + 0.65 p2 = 1
1� �+ r

 p2
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62 The labour theory of value today

or:

0 = 1
1� �+ r

 p2 − 0.90 p2

For a positive price of wheat, it should hold that:

1
1� �+ r

 = 0.90

such that r = 11.1%.
Taking the solution further, we add the condition that the value of the net prod-

uct of our imaginary economy is equal to the total labour time spent in the period 
under consideration:

100 hours of labour = 50 p1 + 60 p2

and because we know already that:

0.50 p1 = 0.25 p2

p1 and p2 can be solved from this system of two equations with two unknowns. 
The solution is:

p1 = 0.588

p2 = 1.176

It will be noticed that due to the monopolistic “mark-up” of 50% in sector 1, the 
rate of profits in sector 2 lies significantly below 21.8%, which would be the rate 
of profits if the prices of production were to hold. Therefore, the monopoly price 
of sector 1 is higher than the price of production and the resulting unit price of the 
not-monopolised sector 2 is lower than its price of production. The value of labour 
power (measured in actual prices) is per hour of labour time: p2 c = 1.176 × 0.5 kg 
of wheat = 0.588 hours of labour, and in both sectors the 50 hours of value added 
is divided into 29.4 hours of necessary labour and 21.6 hours of surplus labour. 
The rate of surplus value is thus σ = 21.6/29.4 = 0.735.

Monopoly prices clearly give rise to a hierarchy of rates of profits and a redis-
tribution of surplus value across the sectors, as well as a redistribution of the 
value added (measured in hours of labour time) between labour and capital. In 
essence, nothing changes in Marx’s reasoning. The monopolisation of capitalism, 
however, does have profound implications for capital accumulation and economic 
growth, which we will discuss later.

2.7 Post-Keynesian views about the labour theory of value
Among Marxist economists it is customary to distinguish the “quantitative value 
problem” from the “qualitative value problem”.27 In this chapter, we have focused 
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The labour theory of value today 63

mainly on the quantitative value problem, which does not do full justice to Marx’s 
theory. In fact, such neglect constricts and therefore mutilates the theory. In 
Marx’s view, the exchange value as a quantitative relationship between prod-
ucts and services is not the core element but rather the outward manifestation of 
the social relations between the producers. It is for this reason that Marx views 
exchange value as an expression of social relations, as the product of human 
labour and human labour alone. However, mainstream economists and even many 
post-Keynesian economists are hostile toward this “qualitative” approach. In fact, 
they are even hostile toward the “quantitative value problem”.

In the previous chapter we drew attention to the early – mostly Cambridge, 
UK – post-Keynesians’ indebtedness to Marx’s theory of reproduction and accu-
mulation. At this point it is interesting to digress to their views about the labour 
theory of value.

In her 1942 Essay on Marxian Economics, Joan Robinson rejects the theory. 
She states that nothing of substance that Marx expressed in value is not much better 
expressed without recourse to it and that nothing of substance in Marx’s econom-
ics depends on it (Robinson, 1942, pp. 20, 22). In Economic Philosophy (1962), 
she concludes the chapter devoted to the classical and Marxian theory of value by 
indicating that value has “no operational content” and is “just a word” (Robinson, 
1962, p. 47). Still in 1965, five years after Sraffa published his Production of 
Commodities by Means of Commodities, she writes in the Preface to the second 
edition of her Essay on Marxian Economics (reprinted in 1966): “The concept of 
value seems to me to be a remarkable example of how a metaphysical notion can 
inspire original thought, though in itself it is quite devoid of operational meaning” 
(Robinson, 1942, p. xi).28

Other post-Keynesian neo-Marxist scholars have adopted a similar attitude with 
respect to labour values and have avoided building their theoretical arguments on 
it. As we pointed out in Chapter 1, Kalecki’s use of vertically integrated sectors in 
his reproduction schemes allowed him to show how profits are “realised” by the 
capitalists’ spending, without having any recourse to value or how surplus value 
is “produced”. A privileged witness remembered Kalecki as being “allergic” to 
any discussion on the “law of value”.29 The use of vertically integrated sectors has 
also been of crucial importance in later applications by post-Keynesians such as 
Joan Robinson and Luigi Pasinetti.

Josef Steindl, who considered Kalecki to be his “inspiration and Guru” 
(Steindl, 1984, p. 7), devotes a chapter in Maturity and Stagnation in American 
Capitalism (1952) to Marx and the accumulation of capital. The subject of his 
book, so he admitted much later, was the result of a suggestion by Kalecki: “It 
was a very Marxian problem, but my methods of dealing with it were Kaleckian” 
(Steindl, 1984, p. 8).

Steindl’s chapter on Marx elaborates on Marx’s theory of wages and how it 
relates to accumulation and growth. It also links Marx’s underconsumption the-
sis, rather than that of a tendentially declining rate of profits, to the long-run 
 stagnation of capitalism. The latter thesis was revived by Paul Sweezy in his 
Theory of Capitalist Development (1942). Steindl’s views on Marx have had a 
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64 The labour theory of value today

profound influence on the theoretical work of later neo-Marxist authors, among 
whom Paul A. Baran and Paul M. Sweezy figure prominently (Foster, 2013). 
Yet Steindl’s chapter on Marx, while also dealing with exploitation, ignores the 
labour theory of value. He only mentions that according to Marx the value of 
labour power is found by applying Marx’s rule that “commodities” have a “value” 
(Steindl’s quotation marks) in terms of the “necessaries of life” (Steindl, 1952,  
p. 229). It can be assumed that Steindl probably shared Kalecki’s “allergy” toward 
labour values. This becomes clear when Steindl writes in 1984 about the revival 
of Marxist economics in the late 1960s and 1970s:

I find it regrettable that most of the renaissance of Marx – as far as econom-
ics is concerned – concentrated on the theory of value and the conundrums 
 connected with it. This complex of questions is ultimately derived from 
Ricardo in so far as it relates to a competitive economy with equalization 
of profit rates and essentially without money. But there is a different side of 
Marx, a dynamic approach to economics (such as in the chapter on accumula-
tion in Capital, Vol. I) which results from his aim to explain the development 
of capitalism, an approach to history with the tools of economic analysis.

(Steindl, 1984, p. 12)

In addition, the attitudes of authors such as Paul A. Baran and Paul Sweezy 
toward the labour theory of value are not clear. In 1942, Sweezy explained 
at length and defended Marx’s value theory in his Theory of Capitalist 
Development (Sweezy, 1942, pp. 33–34, Chapter III). Yet in 1957, Paul Baran 
argued in The Political Economy of Growth that the labour spent on the pro-
duction of goods and services that meet no rational need, but are the result of 
publicity, is not value-creating labour but rather unproductive labour (Baran, 
1957, p. 144). This means that such goods and services have no labour value. 
Such reasoning is also followed in Baran and Sweezy’s Monopoly Capital. In 
both cases, no further use whatsoever is made of Marx’s value concept, which 
leaves the impression that they abandoned the labour theory of value (Mandel, 
1967).30 The authors’ analysis starts from the “economic surplus”, not from 
exploitation on the factory floor.

Among the many present-day, post-Keynesian economists there are few 
who take the labour theory of value seriously. Notable exceptions are Geoffrey 
Harcourt and Luigi Pasinetti. No doubt, Sraffa’s influence on them has been pro-
found.31 They rely on Sraffa’s proof that the prices of production are “a sum of 
dated quantities of labour” and that, for a given Matrix A and Vector Ɩ, there is a 
Sraffian solution to the transformation problem, although the transformation is a 
very complicated one. This made Joan Robinson finally come to terms, at least to 
some extent, with Marx’s theory of value. In 1979, she wrote:

With the light that Sraffa has thrown on the theory of value and Kalecki on 
the process of realisation of the surplus, we can develop a complete system, 
not of neo Marxism but of intelligible Marxism, and, what is more important, 
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The labour theory of value today 65

adapt it to the analysis of contemporary problems of capitalism, socialism 
and so-called “development”

(Robinson, 1979, p. 253; Joan Robinson’s italics)

a statement that prompted Harcourt and Kerr to comment that Sraffa’s work had 
somehow enabled her to accept Marx’s arguments (Harcourt and Kerr, 2009, p. 55).

Our point is that the “duality” of the system of outputs, enabling reproduc-
tion of the economy, and the system of associated prices (see, for example, 
Bródy, 1970; Morishima, 1973) – the vector of labour values with the vector of 
net products, and the vector of prices of production with the vector of surplus 
 products – is crucial for understanding where Sraffa fits in. Having shown in 
Chapter 1 how Marx’s schemes of reproduction relate to a Sraffa-like standard 
system, the same system is highly relevant for explaining the prices that allow 
reproduction of the economy. It is true that linking Sraffa’s argument to Marx is 
only feasible if a vector of necessary consumption is introduced (which Sraffa 
did not do). The “standard system” that is then derived is evidently not identical 
to Sraffa’s standard system (where, apart from wages being assumed as paid 
post factum, the money wage rate as such is postulated), but nevertheless is the 
mathematical “translation” of an economy (a closed economy, for sure) into 
maximum expanded reproduction or, as stated in the terminology of Michio 
Morishima, onto its maximum balanced growth path.32 This standard system à la 
Sraffa will also be revisited in the following chapters.

Joan Robinson’s basic model that she constructed in The Accumulation of 
Capital is similar to the Marx-Leontief linear model of which Sraffa also uses a 
variant (Cuyvers, 1979, pp. 328–330). She treats labour as the only unproduced 
factor of production, at least in the short run (Robinson, 1956, p. 67).33 She writes: 
“from a long-run point of view, labour and natural resources are the factors of 
production in the economy as a whole, while capital goods and the time pattern 
of production are the means by which the factors are deployed” (Robinson, 1956, 
pp. 310–311).34

Next, Robinson assumes that all labour is alike (Robinson, 1956, pp. 64, 68, 
115, 352) and that in each sector the given production technologies are each asso-
ciated with rigid proportions between inputs and outputs (Robinson, 1956, pp. 65, 
82–83n). In hindsight, it comes as no surprise that her “normal prices” are what 
Sraffa, hardly four years later, derived as “dated quantities of labour”. This appears 
most strikingly in the following passage from The Accumulation of Capital:

At any moment when work is being done today’s labour is being added to the 
product of past labour, which in its own day was added to the product of still 
earlier labour. Under the capitalist rules of the game this shows itself in the 
element of interest in the cost of today’s capital goods.

(Robinson, 1956, p. 121)35

It should be quite clear that the Marx-Leontief model, of which Sraffa’s system 
of equations is a variant and to which Robinson is referring, supports both the 
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66 The labour theory of value today

mathematical interpretation of Marx’s theory of value and growth and the post-
Keynesian (neo-Marxist) theory of growth.

However, the reactions of a number of “orthodox Marxists” to Sraffa’s model 
have been hostile. They have questioned the assumption relating to the uniform 
rate of profits in the model (in spite of Marx himself using such a uniform rate) 
(see, for example, Langston, 1984, pp. 6ff.; Farjoun, 1984, pp. 13–16) or the use 
of the prices of production to express both inputs and outputs (see Kliman and 
McGlone, 1999; Freeman and Carchedi, 2000) or Sraffa’s distinction between 
“basics” and “non-basics” (Farjoun, 1984, pp. 31ff.), etc. This is not the place to 
go into this controversy as it would lead us much too far, but it should be clear that 
the Sraffian interpretation of the Ricardian and Marxian theory of value and the 
“orthodox Marxists’” views on value are incompatible bedfellows.

2.8 To conclude
Despite the debate that has been raging for more than 100 years over the so-
called transformation problem, it is evident from our discussion that Marx’s 
labour theory of value, given a proper assumptions framework and provided it is 
properly formulated mathematically, is basically correct. Although the algorithm 
that Marx developed in Das Kapital to transform values into production prices is 
only the first step in the correct algorithm, his views on the operation of the “law 
of value” remain completely valid: not only is every production price the sum of 
all labour spendings (while taking into account the phasing-in time) so that the 
average socially necessary labour required for the production of the goods and 
services determines the production price, but the introduction of a technology 
choice in Marx’s model leads to the minimisation of labour time spent in the 
production process.

We have also seen that a positive rate of exploitation is a precondition for 
a positive rate of profits, and that labour values “logically precede” production 
prices. The labour theory of value thus allows us to understand underlying pro-
cesses and mechanisms. Furthermore, labour values and production prices are two 
sides of the same coin. We have indicated that labour values are actually “prices” 
with a similar status to production prices, i.e. exchange ratios that apply if there 
is a tendency toward equalisation within and across sectors in the rate of exploita-
tion, such as would appear in concrete form to the workers as the ratio between 
profits and wages. Similarly, production prices are the exchange ratios brought 
about by capital mobility, which would finally induce a uniform rate of profits 
within and across sectors.

In the economic theory and criticism of Marx, production prices have appar-
ently acquired the status of long-term prices which allow growth-maximising, 
expanded reproduction of the economic system. To us, this does not seem to 
be correct. Perhaps the labour theory of value has to be integrated again into 
contemporary linear production models because they also show a neglected but 
nonetheless fundamental tendency in the capitalist mode of production. From 
the standpoint of economic theory, this is more important for the scientific 
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The labour theory of value today 67

position of Marxism than for the ideological function performed by the labour 
theory of value – the emphasis being on the impact of social contradictions 
between the haves and the have-nots of the means of production, rather than on 
social harmony.

The early post-Keynesian neo-Marxist authors – Kalecki, Steindl and Joan 
Robinson – were highly critical of Marx’s labour theory of value. Piero Sraffa, 
however, showed that the prices of production among the classical economists, as 
well as Marx, are a sum of dated labour time, with the rate of profits cumulatively 
applying to the labour time spent in the stages of production in the past. He also 
showed that the transformation of labour values – “undated quantities of labour 
time” – into prices of production is possible, although complicated. Because Joan 
Robinson, in her work on the theory of economic growth, basically used a similar 
model to that of Sraffa, she finally came around to admitting that the classical 
theory of value could be combined with Kalecki’s and her views on how profits 
arise. Although most present-day post-Keynesian scholars neglect Marx’s labour 
theory of value, notable exceptions such as Geoffrey Harcourt and Luigi Pasinetti 
are treating it seriously.

Notes
 1 The reader will now better appreciate the importance of our assumption, made for the 

sake of simplicity, that apart from labour, only iron is needed to produce iron. This 
solves the equation 50 λ1 + 50 hours of labour time = 150 λ1 for the unknown λ1 and uses 
this solution in solving the equation of λ2. This assumption can evidently be dropped 
easily, in which case we will have to solve a system of two linear equations with two 
unknowns: λ1 and λ2.

 2 It is customary to assume linear depreciation of the capital stock in the various spheres 
of production. See e.g. Harris (1978). As Harcourt (1965) has shown, the assumption 
of linear depreciation is an arbitrary accountant’s assumption, since real depreciation 
depends on the pattern of the output flows over the years. The accountant’s rate of 
profits and the expected rate of profits in a situation of balanced growth (Robinson’s 
Golden Age) deviate. However, we are making this assumption for the sake of the argu-
ment to simplify the input-output relations in the system of equations that determines 
the labour values.

 3 David Ricardo is of the same opinion. He writes: “In speaking (. . .), however, of labour, 
as being the foundation of all value, and the relative quantity of labour as almost exclu-
sively determining the relative value of commodities, I must not be supposed to be 
inattentive to the different qualities of labour, and the difficulty of comparing an hour’s 
or a day’s labour, in one employment, with the same duration of labour in another. The 
estimation in which different qualities of labour are held, comes soon to be adjusted in 
the market with sufficient precision for all practical purposes, and depends much on 
the comparative skill of the labourer, and intensity of the labour performed. The scale, 
when once formed, is liable to little variation. If a day’s labour of a working jeweller be 
more valuable than a day’s labour of a common labourer, it has long ago been adjusted, 
and placed in its proper position in the scale of value” (Ricardo, 1821, pp. 20–21; ital-
ics added).

 4 To avoid circular reasoning, the transformation of concrete labour into abstract labour 
has to be independent of the relative wages of the various occupations. Following a 
suggestion by Hilferding, Rowthorn (1980) has devised a method for such a transfor-
mation. His transformation of skilled labour into simple (unskilled) labour involves 
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68 The labour theory of value today

tracing back and adding together the amounts of socially necessary labour needed to 
produce skilled labour.

 5 For a long time it has been argued that in the case of “joint production” (i.e. in the 
wheat sector, for instance, wheat will be produced simultaneously with straw, both of 
which can be sold), negative labour values are possible. See Steedman (1975, 1977). 
This is a reason for Roemer (1981, p. 52) “to reject the labor theory of value in its role 
as exchange theory, and reconstruct the theory of exploitation on a different basis”. 
However, Kurz (1979, pp. 64ff.) has shown that Steedman’s negative labour values are 
due to the assumption that all abstract labour has equal productivity, that, in fact, they 
are employment multipliers à la Keynes and Kahn, and that when an appropriate pro-
ductivity index is attached to the labour inputs in the alternative techniques to produce 
the joint products, positive labour values are found. See also Harcourt (1979). We have 
dealt with the joint production riddle in Cuyvers (1983, pp. 129ff.). We have attempted 
to resolve the contradiction by (following Michio Morishima) setting out to find a posi-
tive solution to labour values and also considering alternative techniques of production. 
See Cuyvers (1986). For a later solution to the paradox with many supporting refer-
ences to Marx, see Duménil and Lévy (1987) in which it is emphasised how important 
it is, for the condition for positive labour values, that the technological production 
system is “non-reductive” and “heterogeneous”. Owing to the highly mathematical and 
technical nature of this discussion, we have chosen not to go into this further.

 6 This does not imply that in all these societal systems, labour values would exist as long-
term prices, but rather that the value added in the production processes can be split up 
between necessary labour time and surplus labour time.

 7 For a brief review of how Marx’s views evolved between The Poverty of Philosophy of 
1847 and the late 1860s, see Meek (1977, pp. 99–104).

 8 For a clear and succinct but thorough overview of the various “invariance” postulates 
used to transform labour values into prices of production, we refer to Laibman (1973), 
pp. 410–414. It is clearly shown that it is only under the very arbitrary assumption of 
equal “organic compositions of capital” that the total output and the total surplus in 
labour values and in prices of production will be equal simultaneously.

 9 In scalar algebra, this is equivalent to 1 − a/(1 − a) = 1.
 10 As will become evident later, the prices we are considering here are expressed in labour 

hours, not in monetary units. The reason is that, at this stage, we are omitting from 
consideration the amount of money in circulation in the economy. Since the pioneer-
ing work by scholars such as Duménil and Foley, much has been written about the 
“monetary expression of labour time (MELT)”. Duménil and Foley linked labour val-
ues in labour time with production prices in monetary units by choosing as MELT the 
total value added in money terms – the net national product – as compared to the total 
spending of labour time in the year in question. This insight can also be translated 
empirically. To the extent that this “New Interpretation” sets out to reason away the 
transformation problem, to us it looks like an attempt to conceal things. See Duménil 
(1980; 1983), Foley (1982; 1986). Other scholars have linked labour values to mon-
etary prices of production by introducing the monetary stock. They assume a given 
velocity of circulation of money, a concept that we will criticise in Chapter 8 for both 
theoretical and operational reasons, based on the monetary theory of Das Kapital. We 
will return to the MELT in Chapter 8.

 11 This follows from the so-called theorem of Perron and Frobenius in the matrix algebra 
of non-negative matrices (see Meyer, 2000, p. 667).

 12 After von Böhm-Bawerk alleged that the transformation of values in prices of produc-
tion was logically impossible, von Bortkiewicz showed how to do this for a three-sector 
economy (see Sweezy, 1949). Von Bortkiewicz’s paper is published in the appendix of 
this book.

 13 Independently of Sraffa a similar system was constructed in Morishima and Seton 
(1961).
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The labour theory of value today 69

 14 For the total value of all output in labour values and prices of production to also be 
equal, it evidently suffices in an economy with only circulating capital that total surplus 
value equals total profits and that the rate of profits equals M/(C + V).

 15 The system of equations A λ + Ɩ c λ + σ Ɩ c λ = λ is pre-multiplied by the row vector q 
and system (4), q (A + Ɩ c) (1 + R) = q is post-multiplied by the column vector λ.

 16 q (A + Ɩ c) (1 + R) = q is post-multiplied by the column vector p and (A + Ɩ c) p (1 + r) = p  
is pre-multiplied by the row vector q.

 17 For a thorough overview and discussion of the development of Samuelson’s views on 
Marx, see Harcourt (2006b). Laibman (2002, pp. 159–178), considers the transforma-
tion problem to be illusory and disputes its very existence: in a capitalist economy there 
are no labour values and labour values in their capitalist form are prices of production. 
This reasoning is evidently at odds with the reasoning we are following here in terms 
of the labour values to which prices will tend to veer if the workers in each sector are 
aspiring toward a uniform ratio of wages to profits.

 18 The reader is reminded that only the smallest r for which this equality is satisfied will 
result in economically sensible prices p > 0.

 19 In other words, if (1 + σ) c λ = 1 is chosen as “numéraire” for the prices, and not  
c λ = 1 (only paid labour time, analogously with c p = 1, in order to show that prices of 
production are a sum of dated quantities of labour).

 20 This thesis has been argued authoritatively in Meek (1973, pp. XXIVff., pp. XXXIVff.).
 21 Morishima’s “Fundamental Marxian Theorem” is doing exactly this: a positive rate of 

surplus value is a necessary condition for a positive rate of profits.
 22 We advanced this assumption in Cuyvers (1986). It was only later that we realised that 

a similar assumption was made in Laibman (1973). Laibman’s assumption was not 
made, however, to show an alternative price system of labour values. Ronald Meek has 
responded to Laibman’s assumption that he cannot find “an atom of evidence in Marx’s 
own writings that this was what he himself had in mind” (see Meek, 1977, p. 119). This 
is certainly true if we want the uniform rate of exploitation to play a role as “invariance 
postulate” in the transformation of values in prices of production. However, as the pas-
sage in Marx’s Volume 3 of Das Kapital (which we quoted above) shows, Marx had in 
mind a mechanism that tends to equalise this rate across sectors. This tendency, if fully 
worked out, leads to prices that are equal (or proportional) to labour values.

 23 As mentioned earlier, we are solely relying on Das Kapital, Volume I of which was 
published in 1867. Value, Price and Profit (or Wages, Price and Profit) is the text of 
an address delivered by Karl Marx at two sessions of the General Council of the First 
International on 20 and 27 June 1865. It summarises some of the major theses of his 
labour theory of value and his theory of capitalist exploitation, which was going to be 
developed at length in Das Kapital. The text was written sometime between May and 
late June 1865. For reasons that are unknown, the document was never printed during 
Marx’s life and was found in 1897 by Eleanor Marx after Engels’ death. On Value, 
Price and Profit, Lapides (2008, pp. 167–168) notes: “the questions it raises have lin-
gered unanswered and, perhaps, unanswerable. Addressed to a trade union audience 
on the subject of trade unions, it throws into relief the puzzling absence of any similar 
discussion in Capital”.

 24 Matrix A and therefore also (A + Ɩ c) are becoming rectangular instead of square matri-
ces. Moreover, the same holds when some sectors are producing “joint products”, or 
when the economic lifetime of machines and other capital goods is introduced by con-
sidering as an input a machine of t years old, as well as an output of t + 1 years old.

 25 As Sweezy rightly stated, the rate of profits and the monopoly price are indetermi-
nate. Following, among others, Michał Kalecki, it can be assumed that the oligopolist 
is applying a “mark-up” in his price-setting decisions, on top of his unit costs. In 
this situation, it can also be assumed that the unit costs already include a “normal 
rate of profits”, which in mainstream microeconomic theory is referred to as the cost 
of capital. The cost of capital, in turn, is determined by the prevailing interest rate. 
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70 The labour theory of value today

When we review Marx’s monetary theory in Chapter 8, it will appear that in his view, 
like in orthodox Keynesian theory, the interest rate is a monetary phenomenon, which 
evidently influences the investment behaviour of the entrepreneurs.

 26 It will be noticed in this example that the monopolistic rate of profits and the applied 
“mark-up” are one and the same, because there is no fixed capital that is used in several 
production periods.

 27 In the English language literature on Marx’s theory of value, this was most promi-
nently done by Sweezy, who separated one from the other so that Marx’s theory could 
be better understood by “those brought up in the main tradition of economic thought” 
(Sweezy, 1942, p. 25).

 28 Robinson’s views on Marx’s value theory after 1942 are authoritatively reviewed by 
Harcourt and Kerr (2009, pp. 51–56).

 29 In their intellectual biography of Kalecki, Julio López G. and Michaël Assous write: 
“Kalecki did never (to our knowledge) refer to the ‘Law of value’, and he did not use 
it to explain the existence of a surplus accruing to capitalists. We may assume – though 
he never said it explicitly – that he agreed with Marx and classical economics that prof-
its are indeed a surplus. Moreover, he did not start from values to arrive at production 
prices, but conceived prices as determined by firms which mark-up unit prime costs”. 
In a later footnote the same authors mention that according to Kazimierz Laski, a close 
collaborator of Kalecki in the 1950s and 1960s and author of a chapter on the labour 
theory of value in the Festschrift for Josef Steindl, he was “allergic” to any discussion 
on the so-called “law of value” (López G. and Assous, 2010, p. 196 and p. 242 n.15, 
respectively).

 30 See also Howard and King (1992, p. 120). For Sweezy’s defence, see Sweezy (1974, 
pp. 31ff.).

 31 See, for example, Harcourt and Massaro (1964), Harcourt (1972, pp. 193–195) and 
Harcourt (2006a, pp. 98 ff.). As for Pasinetti, we refer to, for example, Pasinetti (1988) 
and (1993). The procedure followed by Pasinetti is to calculate the labour content of 
a given vector of consumer goods for which he constructs, per product of this vector, 
the vertically integrated sector to produce it. This labour content is then the amount of 
labour that is directly, indirectly and “hyper-indirectly” required in the hyper-integrated 
sector in which the consumer goods are produced. However, this labour content is 
not equal to the Marxian labour value of the vector of consumer goods, because in 
Pasinetti’s system of equations – like in Sraffa’s solution to the vector of prices of 
production – the rate of profits is applied to the direct and indirect inputs.

 32 It remains to be seen whether today, after many years of scholarly work, Sraffa’s legacy 
can encourage further innovative research if we stick to the “letter” of his model. It 
has been convincingly argued what Sraffa’s research questions were exactly and how 
a number of scholars used Sraffa’s “spirit” (rather than the “letter” of his book) to 
trace out new developments. See Roncaglia (2009, Ch. 8). Although Sraffa was deeply 
influenced by Marx, his 1960 book was largely about a number of important Ricardian 
riddles. That his standard system offers a solution to Marx’s transformation problem 
is merely a by-product. As already stated, the questions we want to tackle are differ-
ent and relate to the reproduction of a capitalist system and the theory of value which 
explains prices allowing this reproduction. Reacting to Roncaglia (2009), who identi-
fied a Smithian, a Ricardian and a Marxian interpretation of Sraffa’s work, Harcourt 
(2015) has argued that the Marxian stream is the most appropriate one for interpreting 
Sraffa and for further developments.

 33 However, for long-term analysis, she treats natural resources in a similar way. See 
Robinson (1956, pp. 310–311).

 34 She refers to a passage in Keynes’s General Theory in support.
 35 As mentioned by Geoffrey Harcourt, Robinson’s indebtedness is to “the hints of what 

was to come” in Sraffa’s introduction to the Works and Correspondence of David 
Ricardo. See Harcourt (1972, p. 14).

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



The labour theory of value today 71

References
Baran, P.A. (1957), The Political Economy of Growth, Harmondsworth: Penguin Books.
Baran, P.A. and Sweezy, P.M. (1966), Monopoly Capital, New York: Monthly Review Press.
Baumol, W.J. (1974), “The Transformation of Values: What Marx ‘Really’ Meant  

(An Interpretation)”, Journal of Economic Literature, 12(1), March, pp. 51–62.
Bródy, A. (1970), Proportions, Prices and Planning: A Mathematical Restatement of the 

Labor Theory of Value, Budapest: Akadémiai Kiadó.
Cameron, B. (1952), “The Labour Theory of Value in Leontief Models”, Economic 

Journal, 62(245), March, pp. 191–197.
Cuyvers, L. (1979), “Joan Robinson’s Theory of Economic Growth”, Science and Society, 

43(3), Fall, pp. 326–348, also in P. Kerr and G.C. Harcourt (Eds.) (2002), Joan 
Robinson: Critical Assessments of Leading Economists, Volume 2, London: Routledge, 
pp. 268–287.

Cuyvers, L. (1980), “Luxegoederen, Sraffa’s ‘non-basics’ en de algemene winstvoet”, 
Tijdschrift voor Politieke Ekonomie, 4(1), September, pp. 33–56.

Cuyvers, L. (1983), “Ontwikkelingen in de arbeidswaardeleer sinds Marx: een persoonlijke 
synthese”, in: K. Raes (Ed.), Troeven en proeven van het Marxisme, Gent: Uitgeverij 
Masereelfonds, pp. 105–141.

Cuyvers, L. (1986), “A Note on the Inequality Approach of the Labour Theory of Value”, 
Recherches Économiques de Louvain, 52(1), March, pp. 85–94.

Dobb, M. (1961), “An Epoch-Making Book”, Labour Monthly, 40, October, pp. 487–491.
Duménil, G. (1980), De la Valeur aux Prix de Production, Paris: Economica.
Duménil, G. (1983), “Beyond the Transformation Riddle: A Labor Theory of Value”, 

Science and Society, 47(4), Winter, pp. 427–450.
Duménil, G. and Lévy, D. (1987), “Value and Natural Prices Trapped in Joint Production 

Pitfalls”, Journal of Economics – Zeitschrift für Nationalökonomie, 47(1), March,  
pp. 15–46.

Eatwell, J. (1975), “Mr. Sraffa’s Standard Commodity and the Rate of Exploitation”, 
Quarterly Journal of Economics, 89(4), November , pp. 543–555.

Farjoun, E. (1984), “The Production of Commodities by Means of What?”, in: E. Mandel 
and A. Freeman (Eds.), Ricardo, Marx, Sraffa – The Langston Memorial Volume, 
London: Verso, pp. 11–42.

Foley, D.K. (1982), “The Value of Money, the Value of Labor Power, and the Marxian 
Transformation Problem”, Review of Radical Political Economics,14(2), Summer,  
pp. 37–49.

Foley, D.K. (1986), Understanding Capital: Marx’s Economic Theory, Cambridge, MA: 
Harvard University Press.

Foster, J.B. (2013), “Polish Marxian Political Economy and US Monopoly Capital Theory: 
The Influence of Luxemburg, Kalecki and Lange on Baran and Sweezy and Monthly 
Review”, in: R. Bellofiore, E. Karwowska and J. Toporowski (Eds.), The Legacy of 
Rosa Luxemburg, Oskar Lange and Michal Kalecki, Volume I, Houndmills: Palgrave 
Macmillan, pp. 104–121.

Freeman, A. and Carchedi, G. (2000), Marx and Non-equilibrium Economics, Aldershot: 
Edward Elgar.

Garegnani, P. (1984), “Value and Distribution in the Classical Economists and Marx”, 
Oxford Economic Papers, 36(2), June, pp. 291–325.

Georgescu-Roegen, N. (1950), “Leontief’s System in the Light of Recent Results”, Review 
of Economics and Statistics, 32(3), pp. 214–222.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



72 The labour theory of value today

Harcourt, G.C. (1965), “The Accountant in a Golden Age”, Oxford Economic Papers, New 
Series, 17(1), March, pp. 66–80.

Harcourt, G.C. (1972), Some Cambridge Controversies in the Theory of Capital, 
Cambridge: Cambridge University Press.

Harcourt, G.C. (1979), “Marx after Sraffa. By Ian Steedman”, Journal of Economic 
Literature, 17(2), June, pp. 534–536.

Harcourt, G.C. (2006a), The Structure of Post-Keynesian Economics: The Core Contri-
butions of the Pioneers, Cambridge: Cambridge University Press.

Harcourt, G.C. (2006b), “Paul Samuelson on Karl Marx: Were the Sacrificed Games 
of Tennis Worth It?”, in: M. Szenberg, L. Ramrattan and A.A. Gottesman (Eds.), 
Samuelsonian Economics and the Twenty-First Century, Oxford: Oxford University 
Press, pp. 127–141.

Harcourt, G.C. (2015), The Role of Sraffa Prices in Post-Keynesian Pricing Theory, 
draft.

Harcourt, G.C. and Kerr, P. (2009), Joan Robinson, Basingstoke: Palgrave Macmillan.
Harcourt, G.C. and Massaro, V.G. (1964), “A Note on Mr. Sraffa’s Sub-Systems”, 

Economic Journal, 74(295), September, pp. 715–722.
Harris, D.J. (1978), Capital Accumulation and Income Distribution, Stanford, CA: Stanford 

University Press.
Howard, M.C. and King, J.E. (1992), A History of Marxian Economics, 1929–1990, Vol. 2, 

London: Macmillan.
Kliman, A. and McGlone, T. (1999), “A Temporal Single-System Interpretation of Marx’s 

Value Theory”, Review of Political Economy, 11(1), pp. 33–59.
Kurz, H.D. (1979), “Sraffa after Marx”, Australian Economic Papers, 18(32), June,  

pp. 52–70.
Laibman, D. (1973), “Values and Prices of Production: The Political Economy of the 

Transformation Problem”, Science and Society, 37(4), Winter, pp. 404–436.
Laibman, D. (2002), “Value and the Quest for the Core of Capitalism”, Review of Radical 

Political Economics, 34(2), Spring, pp. 159–178.
Langston, R.H. (1984), “A New Approach to the Relation between Prices and Values”, 

in: E. Mandel and A. Freeman (Eds.), Ricardo, Marx, Sraffa – The Langston Memorial 
Volume, London: Verso, pp. 1–10.

Lapides, K. (2008), Marx’s Wage Theory in Historical Perspective: Its Origins, 
Development, and Interpretation, Tucson, AZ: Wheatmark.

López G., J. and Assous, M. (2010), Michal Kalecki, Basingstoke: Palgrave Macmillan.
Mandel, E. (1967), “The Labor Theory of Value and Monopoly Capitalism”, International 

Socialist Review, 28(4), July–August, pp. 29–42.
Marx, K. (1969), Value, Price and Profit, New York: International Co., Inc.
Marx, K. (1976), Capital: A Critique of Political Economy, Volume 1, Harmondsworth: 

Penguin Books, in association with New Left Review.
Marx, K. (1981), Capital: A Critique of Political Economy, Volume 3, Harmondsworth: 

Penguin Books, in association with New Left Review.
Medio, A. (1972), “Profits and Surplus-Value: Appearance and Reality in Capitalist 

Production”, in: E.K. Hunt and J.G. Schwartz (Eds.), A Critique of Economic Theory, 
Harmondsworth: Penguin, pp. 312–346.

Meek, R.L. (1961), “Mr. Sraffa’s Rehabilitation of Classical Economics”, Scottish 
Journal of Political Economy, 24(1), June, pp. 36–52, republished in R.L. Meek 
(1967), Economics and Ideology and Other Essays, London: Chapman and Hall,  
pp. 161–178.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



The labour theory of value today 73

Meek, R.L. (1973), Studies in the Labour Theory of Value, London: Lawrence and Wishart.
Meek, R.L. (1977), “A Plain Person’s Guide to the Transformation Problem”, in  

R.L. Meek, Smith, Marx, and After: Ten Essays in the Development of Economic 
Thought, London: Chapman and Hall, pp. 95–119.

Meyer, C. (2000), Matrix Algebra and Applied Linear Algebra, Philadelphia, PA: Society 
for Industrial and Applied Mathematics.

Morishima, M. (1973), Marx’s Economics, Cambridge: Cambridge University Press.
Morishima, M. (1974), “Marx in the Light of Modern Economic Theory”, Econometrica, 

42(4), July, pp. 622–632.
Morishima, M. and Catephores, G. (1978), Value, Exploitation and Growth, London: 

McGraw-Hill Book Company.
Morishima, M. and Seton, F. (1961), “Aggregation in Leontief Matrices and the Labour 

Theory of Value”, Econometrica, 29(2), April, pp. 207–211.
Pasinetti, L.L. (1988), “Growing Sub-systems, Vertically Hyper-integrated Sectors and 

the Labour Theory of Value”, Cambridge Journal of Economics, 12(1), February,  
pp. 125–134.

Pasinetti, L.L. (1993), Structural Economic Dynamics: A Theory of the Economic 
Consequences of Human Learning, Cambridge: Cambridge University Press.

Ricardo, D. (1821), On the Principles of Political Economy and Taxation, in: P. Sraffa 
(Ed.) (with the collaboration of M.H. Dobb) (1951), The Works and Correspondence of 
David Ricardo, Vol. 1, Cambridge: Cambridge University Press.

Robinson, J. (1942), An Essay on Marxian Economics, London: Macmillan (reprinted 
1966).

Robinson, J. (1950), “Review of P.M. Sweezy: Karl Marx and the Close of his System . . . ”, 
Economic Journal, 60(238), June, pp. 358–363.

Robinson, J. (1956), The Accumulation of Capital, London: Macmillan.
Robinson, J. (1962), Economic Philosophy, Harmondsworth: Penguin Books (1974 reprint).
Robinson, J. (1979), “Who is a Marxist ?”, in Collected Economic Papers of Joan Robinson, 

Vol. 5, Oxford: Basil Blackwell, pp. 248–253.
Roemer, J.E. (1981), Analytical Foundations of Marxian Economic Theory, Cambridge 

and New York: Cambridge University Press.
Roncaglia, A. (2009), Piero Sraffa, Basingstoke: Palgrave Macmillan.
Rowthorn, B. (1980), “Skilled Labour in the Marxist System”, in: B. Rowthorn, Capitalism, 

Conflict and Inflation: Essays in Political Economy, London: Lawrence and Wishart, 
pp. 231–249.

Samuelson, P.A. (1970), “The ‘Transformation’ from Marxian ‘Values’ to Competitive 
‘Prices’: A Process of Rejection and Replacement”, Proceedings of the National 
Academy of Sciences, 67(1), September, pp. 423–425.

Samuelson, P.A. (1971), “Understanding the Marxian Notion of Exploitation: A Summary 
of the So-called Transformation Problem between Marxian Values and Competitive 
Prices”, Journal of Economic Literature, 9(2), June, pp. 399–431.

Shaikh, A. (1977), “Marx’s Theory of Value and the ‘Transformation Problem’”, in:  
J. Schwartz (Ed.), The Subtle Anatomy of Capitalism, Santa Monica, CA: Goodyear 
Publishing Company, pp. 106–139.

Sraffa, P. (1960), Production of Commodities by Means of Commodities: Prelude to a 
Critique of Economic Theory, Cambridge: Cambridge University Press.

Steedman, I. (1975), “Positive Profits with Negative Surplus Value”, Economic Journal, 
85(337), March, pp. 114–123.

Steedman, I. (1977), Marx After Sraffa, London: New Left Books.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



74 The labour theory of value today

Steindl, J. (1952), Maturity and Stagnation in American Capitalism, Oxford: Basil 
Blackwell.

Steindl, J. (1984), “Reflections on the Present State of Economics”, Banca Nazionale del 
Lavoro Quarterly Review, 37(148), March, pp. 3–14.

Sweezy, P.M. (1939), “Demand Under Conditions of Oligopoly”, Journal of Political 
Economy, 47(4), August, pp. 568–573.

Sweezy, P.M. (1942), The Theory of Capitalist Development, London: Dennis Dobson, 
1946.

Sweezy, P.M. (Ed.) (1949), Karl Marx and the Close of His System, By Eugen von Böhm-
Bawerk, and Böhm-Bawerk’s Criticism of Marx, By Rudolf Hilferding, New York: 
Augustus M. Kelley.

Sweezy, P.M. (1974), “Monopoly Capital and the Theory of Value”, Monthly Review, 
25(8), January, pp. 31ff.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



3 Towards a better understanding  
of what will follow – long-term 
economic growth and dynamics

In Chapter 1, we discussed the reproduction of the economic system and how 
the reproduction schemes allowed Marx to analyse the process of reproduc-
tion. Yet we are faced with the reality that no economic system in the past was 
able to achieve long-term economic growth performance comparable to that of 
the last 200 years under capitalism. There is obviously a need for a theory on 
the factors that explain economic growth and its long-term dynamics. Starting 
with the insights emerging from Chapter 1, we will analyse this in the light of 
post-Keynesian and neo-Marxist theories of growth, and we will use the linear 
production model of the previous chapters to “translate” the concepts.

We should issue a warning to readers at this point. What follows in this chapter 
is not associated with Marx or the orthodox Marxists. Nevertheless, the insights 
will appear relevant to our more detailed investigation into the relationship 
between Marx’s economics and the neo-Marxist and post-Keynesian views on the 
development of capitalism over an extended period of time. In Marx’s economics, 
as in the neo-Marxist and post-Keynesian theory of economic growth, balanced 
reproduction and growth in a capitalist economic system is the exception rather 
than the rule. Moreover, the output levels in a standard system à la Sraffa will be 
of use in Chapter 4, where we analyse Marx’s views on unproductive activities 
and the “faux frais” of production.

3.1 The “standard system” again
In Chapter 2, we emphasised the role of the standard system in solving the Marxian 
transformation problem, while in Chapter 1, we examined the relationship between 
Sraffa’s standard system and the sectoral output proportions allowing maximum 
expansion of the economy. Although Sraffa developed his standard system for a 
fully stationary economy, it appears to be of relevance to the theory of economic 
growth that is in keeping with classical, Marxian and post-Keynesian economics. 
This is because the maximum rate of profits in this standard system is identical 
to the maximum rate of growth, which is attainable for given structural relations 
between inputs and outputs of the production system.

We will illustrate this with a numerical example of an economy that is produc-
ing iron and wheat but also a “commodity” (to use Sraffa’s terminology) that is, 
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76 Long-term economic growth and dynamics

in fact, not needed in the production system. As an example of the latter we will 
use Pekinese dogs which, during the Belle Époque, were the pets of many ladies 
of the European bourgeoisie. Pekinese dogs are not used as means of produc-
tion; nor do they constitute necessary consumption. They are purely a luxury in 
the families of the capitalists. One female and one male specimen are evidently 
needed to breed Pekinese dogs. We will assume that wheat is the dog food that is 
required for Pekinese dog breeding.

The imaginary production system is as follows:

500 kg iron + 500 hours labour → 
1500 kg iron

500 kg iron + 400 kg wheat + 500 hours labour → 
1000 kg wheat

 
 100 kg wheat
 

300 Pekinese dogs +
 

200 hours labour → 
600 Pekinese dogs

1000 kg iron 500 kg wheat 300 Pekinese dogs 1200 hours labour

A net product is produced that consists of 500 kg of iron (1500 − 1000), 500 kg of 
wheat (1000 − 500) and 300 Pekinese dogs (600 − 300).

Per unit of output the system is thus:

0.333 kg iron  + 0.333 hours labour → 1 kg iron

0.500 kg iron + 0.400 kg wheat + 0.500 hours labour → 1 kg wheat

 0.167 kg wheat + 0.500 Pekinese dogs +  0.333 hours labour →  
1 Pekinese dog

The system of equations that determines the labour values is therefore:

λ1 = 0.333 λ1 + 0 λ2 + 0 λ3 + 0.333

λ2 = 0.500 λ1 + 0.400 λ2 + 0 λ3 + 0.500

λ3 = 0 λ1 + 0.167 λ2 + 0.500 λ3 + 0.333

The first equation leads to λ1 = 0.333 λ1 + 0.333, or: 0.667 λ1 = 0.333, from which 
it follows that λ1 = 0.5 hours of labour time. Substituting this result in the second 
equation gives: λ2 = (0.500 × 0.5) + 0.400 λ2 + 0.500, or: λ2 = 0.400 λ2 + 0.750, or 
else: 0.600 λ2 = 0.750, such that λ2 = 1.25 hours of labour time. The solution for λ2 
is now substituted in the third equation: λ3 = (0.167 × 1.25) + 0.500 λ3 + 0.333, or: 
λ3 = 0.209 + 0.500 λ3 + 0.333, hence: λ3 = 0.500 λ3 + 0.542, which leads to: 0.500 
λ3 = 0.542 and to λ3 = 1.083 hours of labour time.

It is also assumed that an average worker needs 0.25 kg of wheat per working 
hour as necessary consumption.1 Thus, the compensation of labour in the iron and 
wheat sectors, respectively, amounts to 125 kg of wheat (500 hours × 0.25 kg), 
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Long-term economic growth and dynamics 77

and in the breeding of Pekinese dogs to 50 kg of wheat (200 hours × 0.25 kg). The 
production system therefore becomes:

500 kg iron + 125 kg wheat  → 1500 kg iron

500 kg iron + 525 kg wheat  → 1000 kg wheat

                     150 kg wheat + 300 Pekinese dogs → 600 Pekinese dogs

1000 kg iron 800 kg wheat 300 Pekinese dogs

This production system will lead to a surplus product of 500 kg of iron (1500 − 500), 
200 kg of wheat (1000 − 800) and 300 Pekinese dogs (600 − 300).

Per unit of output in each sector, this can be transformed into:

0.333 kg iron + 0.083 kg wheat → 1 kg iron

0.500 kg iron + 0.525 kg wheat → 1 kg wheat

 0.250 kg wheat + 0.500 Pekinese dogs → 1 Pekinese dog

The calculation of the prices of production will then follow on from the system 
of equations:

p1 = (1 + r) [0.333 p1 + 0.083 p2 + 0 p3]

p2 = (1 + r) [0.500 p1 + 0.525 p2 + 0 p3]

p3 = (1 + r) [0 p1 + 0.250 p2 + 0.500 p3]

or, in our matrix notation:

p = (1+r) (A + Ɩ c) p

with p1, p2 and p3 being the prices of production and r being the uniform rate of 
profits. For the prices of production to be expressed not just as exchange proportions 
but as amounts of labour time, an equation can be added which states, for example, 
that the total value added in labour time is equal to the total value of the net product:

1200 hours = 50 p1 + 50 p2 + 30 p3

The solution of this system of equations is:

r = 52.8%

p1 ≈ 0.28 hours

p2 ≈ 1.07 hours

p3 ≈ 1.74 hours
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78 Long-term economic growth and dynamics

It is known from the previous chapters that the standard system is a “sub- system” 
of the production system, in which outputs in each sector are in the same proportion  
(1 + R) to the sector’s input supplies.2

The standard system has to be proportioned such that:

q*1 = (1 + R) [0.333 q*1 + 0.500 q*2 + 0 q*3]

q*2 = (1 + R) [0.083 q*1 + 0.525 q*2 + 0.250 q*3]

q*3 = (1 + R) [0 q*1 + 0 q*2 + 0.500 q*3]

or, in matrix notation:

q* = (1 + R) q* (A + Ɩ c),

with q* consisting of the elements q*1, q*2, and q*3, the output proportions in 
the standard system, and R being the so-called “Standard ratio”. As before, an 
equation is added to solve this system unambiguously, e.g. stating that in the 
“sub-system” the same quantity of labour is spent as in the complete production 
system, i.e. 1200 hours. We know that 500 hours of labour are required to produce 
1500 kg of wheat, which implies that to produce q*1, 500 × q*1/1500 is needed, 
or 0.333 q*1. Similarly, the amount of labour required to produce q*2 and q*3 can 
be expressed as 500 × q*2/1000 and 200 × q*3/600, respectively, or 0.500 q*2 and 
0.333 q*3. Hence, the fourth equation of the standard system is:

1200 hours = 0.333 q*1 + 0.500 q*2 + 0.333 q*3

or, in matrix notation:

1200 hours = q* Ɩ

The solution of the standard system is then:

R = 52.8%

q*1 ≈ 1834 kg of iron

q*2 ≈ 1177 kg of wheat

q*3 = 0 Pekinese dogs

First of all, it can be remarked upon that in the standard system, no Pekinese dogs 
are raised. The reason is that in the Pekinese dogs sector both iron and wheat are 
required directly and/or indirectly, but no Pekinese dogs enter the iron or wheat 
sector as inputs. Pekinese dogs, therefore, should be considered “luxuries”, in 
keeping with Sraffa’s definition. We prefer, however, to call these “unnecessary 
products”. They are “non-basics”, further using Sraffa’s terminology, i.e. they are 
price/value determined, not price/value determining.

1 + R indicates that in each sector of the standard system, the output equals 1 + R  
times the supplies as input to the other sectors and itself. In our standard system, 
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Long-term economic growth and dynamics 79

1834 kg of iron are produced. An iron surplus of 52.8% of the iron supplied to the 
iron and wheat sector requires that 611 kg are used in the iron production sector and 
589 kg in the wheat sector. In total, these supplies amount to 1200 kg of iron, lead-
ing to a surplus product of 634 kg of iron, i.e. 52.8% of the total supplies allowing 
simple reproduction.

In our standard system, 1177 kg of wheat are also produced. From this output, 
152 kg are supplied to the iron sector and 618 kg to the wheat sector (as seed for 
sowing and for labour compensation), such that the total supplies of wheat in the 
standard system amount to 770 kg. The remaining quantity is the surplus product 
of 407 kg of wheat, which (in similar proportion to that of iron) represent 52.8% 
of the total supplies of wheat.

In the standard system, a surplus product is produced which consists of 634 kg 
of iron and 407 kg of wheat. If, in the next production period, the supplies to its 
own and the other sectors increase by 52.8%, the standard system’s total output 
of iron and wheat at the end of that period will have increased proportionately. 
Stated differently: if the total surplus product of the standard system is used for 
expanded reproduction, an economic growth rate of 52.8% will be attained.

It has been established that R = r. This means that R can be interpreted as the 
maximum rate of growth g* of the economic system. It is also identical to the 
uniform rate of profits of the economy, if and only if all labour and inputs – which 
are used up in the sector of the economy producing Pekinese dogs – are devoted 
to the production of necessary goods. The maximum rate of growth is achieved if 
none of the surplus product of the standard system is going to the “unproductive 
consumption” of the capitalists.

3.2 The maximum rate of growth and the attainable economic  
growth in case of non-necessary consumption
It was seen that the outputs in the standard system are proportioned such that 
maximum growth at g* is possible in this “sub-system”, provided none of its sur-
plus product is devoted to unnecessary consumption in the form of, for instance, 
“unproductive consumption” by the capitalists.

In another economic system with other technologies and/or other necessary 
consumption patterns, and therefore with the elements of (A + Ɩ c) differing from 
the above example, the maximum rate of growth will be higher or lower, while 
other proportions between the outputs will hold, making this maximum rate of 
growth possible. In the absence of unnecessary consumption, the maximum rate 
of growth is equal to the uniform rate of profits of the same economy. Figure 3.1 
depicts, for different economies, the one-to-one relationship between their maxi-
mum rate of growth and the corresponding uniform rate of profits.

Among the many forms of unnecessary consumption, the capitalists’ consump-
tion features prominently. Since r = g* in the absence of unnecessary consumption, 
this equality is shown in Figure 3.1 by a 45 degree line. Each economy that is 
expanding at its maximum rate g* will experience a rate of growth equal to the 
general rate of profits. If, in the absence of capitalists’ and other unnecessary con-
sumption, the rate of profits in a given economy falls, e.g. due to the introduction 
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80 Long-term economic growth and dynamics

of new labour-saving technologies, the rate of growth will also have to fall pari 
passu. This is shown by a movement along the 45 degree line of both the rate of 
profits and the maximum rate of growth, e.g. from 52.8% to 20%.

With positive capitalist consumption, the rate of growth will be lower than 
the rate of profits. The maximum rate of growth will not be attained. The surplus 
product does not consist solely of additional means of production and necessary 
consumption to be accumulated at the end of the production period; it consists 
partly of capitalist (unnecessary) consumption. Potential sources of accumula-
tion are thus wasted. This consumption is, in fact, financed from profits and, 
therefore, lower profits remain for accumulation. Fewer investment opportuni-
ties are taken up and the rate of growth is lower than the maximum attainable 
rate of growth. To elucidate and illustrate this point, we should consider the 
standard system which led to the maximum rate of growth g* = 52.8%, but with 
capitalist consumption. Assume, therefore, that the capitalists buy 10% of the 
wheat output and 40% of the Pekinese dogs. We can then write the following 
system of equations:

q1 = (1 + g) [0.333 q1 + 0.500 q2 + 0 q3]

q2 = (1 + g) [0.083 q1 + 0.525 q2 + 0.250 q3] + 0.100 q2

Figure 3.1  Rate of profits and maximum rate of growth in the absence of unnecessary 
consumption
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Long-term economic growth and dynamics 81

q3 = (1 + g) [0 q1 + 0 q2 + 0.500 q3] + 0.400 q3

1200 hours = 0.333 q1 + 0.500 q2 + 0.333 q3

In matrix notation, this system is:

q = (1+g) q (A + Ɩ c) + q ε

1200 hours = q Ɩ

with (A + Ɩ c) the customary matrix of necessary inputs per unit of output and 
ε a matrix with the proportionate shares of the capitalists’ consumption of the 
respective goods on the diagonal and zeros elsewhere:

ε =
















=
















ε
ε

ε

1

2

3

0 0
0 0
0 0

0 0 0
0 0 100 0
0 0 0 400

.
.

 

In this new system of equations, we add to the wheat sector the purchase by the 
capitalists of 0.100 q2 and to the Pekinese dogs sector the purchase of 0.400 q3, or 
10% of q2 and 40% of q3. Also, the maximum rate of growth R is replaced by g, 
which is the rate of growth that is attainable, given the capitalists’ consumption 
pattern. Of each kilogram of wheat that is now produced, 10% goes to the capi-
talists; of the remaining 90%, a portion is supplied to sectors 1, 2 and 3 (as well 
as to the workers in these sectors) in proportion to the quantities of sectoral out-
put. What remains is just sufficient to supply the three sectors with the additional 
quantity of wheat that will allow each sector to increase output by g × 100%. The 
same holds for the sector where pet Pekinese dogs are raised: 40% of the annual 
litter is sold to the capitalists while the other 60% is just sufficient to grow the 
 litter in the next period by g × 100%.

Solving the system of equations, we get:

g = 20%

q1 = 1174 kg iron

q2 = 1174 wheat

q3 = 665 Pekinese dogs

The next physical reproduction scheme is as follows:

391.3 kg iron + 97.4 kg wheat  → 1174 kg iron

587.0 kg iron + 616.4 kg wheat  → 1174 kg wheat

                      166.2 kg wheat + 332 Pekinese dogs → 665 Pekinese dogs

978.3 kg iron 880.0 kg wheat 332 Pekinese dogs
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82 Long-term economic growth and dynamics

In the next period, the criteria for simple reproduction first have to be met, 
which requires putting aside 978.3 kg iron + 880.0 kg wheat + 332 Pekinese 
dogs. The surplus product consists of 195.7 kg of iron, 294 kg of wheat and 332 
Pekinese dogs.3

So as not to complicate the reasoning unnecessarily, we proceed by using 
labour values. The surplus product, aggregated in labour values, equals total sur-
plus value, i.e.

 195.7 λ1 + 294 λ2 + 332 λ3 = M

or: (195.7 × 0.5 hours) + (294 × 1.25) + (332 × 1.083) = M

 97.5 hours + 367.5 hours + 360.0 hours = 825 hours = M

In matrix form, this system is:

q [I–(A + Ɩ c)] λ = M

On the other hand, the value of the total capital used is:

 978.3 λ1 + 880.0 λ2 + 332 λ3 = C + V

or: (978.3 × 0.5) + (880 × 1.25) + (332 × 1.083) ≈1949 hours = C + V

The general rate of profits in the economy is thus:

M
C V+

=
825

1949
 = 42.3% = r

The capitalists have already consumed 0.10 q2 and 0.40 q3, or 117.4 kg of wheat 
and 266 pet Pekinese dogs. Expressed in terms of labour values, this consump-
tion corresponds with 117.4 λ2 + 266 λ3, or 435 hours, i.e. 52.7% of the surplus 
value M. In other words, the capitalists can accumulate 47.3% of M, or a value 
of 390 hours. The same value is evidently found if we calculate what remains 
of the value of the surplus product after the capitalists’ consumption, which is 
accumulated and thus gives rise to ∆(C + V):

195.7 λ1 + (294 − 117.4) λ2 + (332 − 266) λ3 = 390 hours = ∆(C + V)

The rate of increase of the invested capital (the rate of accumulation) is therefore 
in our imaginary economy:

∆C V
C V

+
+

= = =
390

1949
20% g

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



Long-term economic growth and dynamics 83

The share of the surplus value that the capitalists reserve for accumulation – in our 
example 47.3% of the surplus value – we call the capitalists’ savings rate sc, which 
is fully invested. The value of the accumulated surplus value is:

 sc × M = ∆(C + V)

such that: sc × 
M

C V
C V

C V+

+

+
=

∆( )
( )

= g

In terms of the above example:

47.3% × 42.32% = 20% = g

After rearrangement, we find:

r = g/sc

We will return to this formula when we consider the role of the realisation of sur-
plus value in the process of accumulation.

It appears that all economies with the same capitalists’ savings rate will show the 
same relationship between the rate of profits and the possible rate of accumulation. 
As in Figure 3.1, all the combinations of the rate of profits r and the rate of accu-
mulation g lie on the same straight line, although no longer on the 45 degree line.

The capitalists’ savings rate can also be determined differently. We know that 
the capitalists consume qε, of which the value is equal to q ε λ and is deducted 
from the total surplus value M = q [I − (A + Ɩ c)] λ. The difference between M and 
q ε λ is the amount of Sc which the capitalists save:

 Sc = q [I −(A + Ɩ c)] λ − q ε λ

and sc = 
q I A c q

q I A c

� � � � �

� � �

− + −

− +





( ) 
( ) 

λλ λλ

λλ

εε

From r = g/sc it follows that if the total surplus value is used for accumulation,  
sc = 1 and r = g, as Figure 3.1 shows, leading to a slope of 45 degrees:

 

∆
∆
r
g

=
1
sc

 = 1 (if sc = 1)

and ∆
∆
r
g

=
1
sc

 > 1 (if 0 < sc < 1)

Hence, if 0 < sc < 1, the curve that shows the relationship between r and g lies 
above the 45 degree line, as Figure 3.2 shows. This curve indicates that the same 
rate of profits as before is now associated with a lower rate of accumulation,  

Ɩ

Ɩ
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84 Long-term economic growth and dynamics

and this even more so with a proportionate increase in capitalists’ consumption 
out of profits. Since it is assumed that there is no fixed capital (or alternatively, 
that all capital circulates during one period of production), the rate of accumula-
tion is also equal to the rate of expansion of output, and thus equal to the rate of 
economic growth in the economy.

We can see that g, the rate of economic growth, is such that inputs, employ-
ment and production capacity in each sector are expanding at the same rate of g × 
100%. This g is solved from the system of equations:

q = (1 + g) q (A + Ɩ c) + q ε

1200 hours = q Ɩ

and is therefore not just the rate of growth based on value aggregates. It is the 
physical percentage rate of expansion of each sector, and thus for the economy 
as a whole. Each element in our production and reproduction system will increase 
at a rate of 20% in the next production period. Again, in our imaginary economy, 
we have a process of proportional expansion, with rates of expansion in the three 
sectors equal to g:

g1 = g2 = g3 = g = 20%

Figure 3.2  Rate of profits–rate of growth combinations for different capitalists’ savings 
rates
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Long-term economic growth and dynamics 85

In the next production period, the situation is as follows:

496.6 kg iron + 116.9 kg wheat  → 1408.8 kg iron

704.4 kg iron + 739.7 kg wheat  → 1408.8 kg wheat

 199.4 kg wheat + 399.0 Pekinese dogs → 798 Pekinese dogs

1174.0 kg iron 1056.0 kg wheat 399.0 Pekinese dogs

Similarly, the total number of hours worked increases at a rate of 20% to  
1440 hours, which is made possible by the additional employment of labour at 
the same real wage rate (0.25 kg of wheat per man hour worked). The extension 
of the working day without an increase in the rate of exploitation σ is also a 
possibility. This increases the number of hours that need to be worked, as well as 
the necessary consumption of the workers. In contrast, however, an extension of 
the working day without an accompanying increase in the necessary consumption 
will prevent an economic growth rate of 20%. Although less wheat would be 
used for the reproduction of labour, the quantity of wheat that would become 
available could neither be used in the short run in the production of iron, nor in 
the production of pet Pekinese dogs. In the long run, the induced decline in the 
real wage rate (the increase in the rate of exploitation due to the extension of the 
working day) could lead to a rise in the rate of profits – if certain conditions are 
fulfilled. This will be discussed in section 3.3.

3.3 Full versus incomplete realisation of surplus value
From Chapter 1 it will be remembered that the condition for a normal reproduc-
tion of the capitalist system of production is that the total output is entirely sold or, 
stated differently, that total output corresponds with the effective demand. Only 
then will the surplus value produced in the various economic sectors be reaped by 
the capitalists. Marx calls this a situation of full (or complete) surplus value reali-
sation. If this condition is not fulfilled, we are confronted by incomplete surplus 
value realisation.

It can easily be demonstrated that the degree of realisation of the surplus 
value depends on the capitalists’ decisions to accumulate; thus, further analysis 
is possible following the neo-Marxist models of economic growth provided by 
Michał Kalecki and Joan Robinson.

For the equality in our previous formula:

sc × 
M

C V
C V

C V+

+

+
=

∆( )
( )

= g

to hold, we have to assume that:

sc × M = ∆(C + V)
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86 Long-term economic growth and dynamics

or, in other words, that the not-consumed part of the surplus value is integrally 
accumulated and that, as a result, the capitalists’ savings rate and the rate of accu-
mulation are identical:

sc = ∆( )C V
M

+

It then follows that if less is accumulated than the capitalists are saving,4 the capi-
talists’ savings rate will exceed the rate of accumulation:

sc > ∆( )C V
M

+

Part of the capitalists’ savings will not end up in the reproduction process, and 
the surplus product is not entirely sold. Let us consider our numerical example 
again, but with the capitalists not entirely accumulating what they save. The sur-
plus product consists of (rounded off) 196 kg of iron + 294 kg of wheat + 332 pet 
Pekinese dogs, corresponding with a total surplus value of 825 hours of surplus 
labour. The capitalists’ consumption is composed of:

117.4 kg of wheat + 266 pet Pekinese dogs

which corresponds with:

117.4 λ1 + 266 λ2 = 435 hours

What is left of the surplus product after this consumption is:

196 kg of iron + 176.6 kg of wheat + 66 pet Pekinese dogs

corresponding with 390 hours of surplus labour. We now assume that what is 
actually accumulated by the capitalists consists of:

147 kg of iron + 132.5 kg of wheat + 50 Pekinese dogs

which, expressed in value terms, equals:

147 λ1 + 132.5 λ2 + 50 λ3 = 293 hours of accumulated surplus value

The produced surplus value is not completely realised. Of the 825 hours of surplus 
labour, only 728 hours are realised by the capitalists’ consumption, equivalent to 
435 hours, and accumulation, corresponding with 293 hours. The thus realised 
rate of profits will be lower than the expected rate of profits, i.e.

Realised surplus value
C V

hours
hours+

= =
728

1949
37 4. %
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Long-term economic growth and dynamics 87

Most likely, the capitalists’ accumulation will decrease further in the next period 
and with that, also the realised surplus value and the actual (realised) rate of prof-
its. This scenario could be prevented by an increase in accumulation, but it would 
be conceivable only if the capitalists had regard for the social and macroeconomic 
realities rather than their individual interests which prescribe that they invest less 
if the rate of profits falls. That (at the macroeconomic level) the rate of profits will 
decline further if they follow their individual interests will not be recognised by 
the capitalists.

Alternatively, the not-accumulated part of the surplus product might be con-
sumed. In this way, the realised and produced surplus value could be equal at 
825 hours, such that the rate of profits of 42.3% could once more be obtained. 
The increased consumption by the capitalists would reduce their savings rate 
from sc to sc', which, in turn, would increase the slope of the line depicting the 
combinations of the rates of profits and the rates of accumulation to:

1/sc' > 1/sc

This is shown in Figure 3.3.
This reasoning can be reversed. To the extent that the capitalists consume pro-

portionately less and accumulate the surplus product, the rate of accumulation 
will increase, given the realised rate of profits. This implies that in Figure 3.3 

Figure 3.3  Effect of increased consumption by capitalists in a situation of incomplete 
realisation of the surplus value
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88 Long-term economic growth and dynamics

a new line of r-g combinations has to be drawn, with a smaller slope than 1/sc.
5  

Moreover, in a situation of unemployment and unused production capacity, boost-
ing investment will increase employment, as well as sales and profits. The rise in 
profits, in turn, will lead to a further increase in the capitalists’ accumulation. This 
investment-triggered mechanism of economic expansion is based on the mac-
roeconomic policies advocated by John Maynard Keynes, for which he laid the 
theoretical foundation in his The General Theory of Employment, Interest and 
Money (Keynes, 1936). These policies will evidently also bear fruit if, for what-
ever reason, the economy shows a persistent tendency to plunge into stagnation 
(Steindl, 1952, p. 237). Such a tendency, if active, will in the long run reduce both 
the produced and the realised surplus value to a level below the potential surplus 
value (at full employment and full capacity utilisation).6 We will return to this in 
a later chapter.

3.4 What about socially necessary consumption?
In the above analysis we have consistently taken into account the socially neces-
sary consumption of the workers engaged in production. Earlier it was assumed 
that this socially necessary consumption consists of a basket of goods and services 
that are needed for the reproduction of the labour power, i.e. for the reproduc-
tion of the workers, allowing them to perform their labour in the next production 
period, but also for the reproduction of their family such that the next generation 
of workers is “produced”.

This approach is appropriate when the wages earned by the workers are exactly 
sufficient for this reproduction of labour power, in which case these wages are 
called subsistence wages. When Marx was writing Das Kapital, wages were on 
average at the level that was required for the subsistence of the workers and their 
families. Periodically, significant unemployment created an “industrial reserve 
army”, which prevented the progressive rise in these subsistence wages.

In his much-heralded standard work, Traité d’économie marxiste (1962), 
Ernest Mandel presented the orthodox Marxist position as follows:

In the capitalist mode of production, labour-power has become a commodity. 
Like that of any other commodity, the value of this labour-power is deter-
mined by the amount of labour socially necessary to produce it. The value of 
labour-power is thus the cost of reconstituting this labour-power in a given 
social setting (food, clothing, housing, etc.). Because the worker has only his 
labour-power to sell in order to buy what he and his family need to live, and 
because of the presence of the industrial reserve army, wages vary around a 
subsistence minimum.

(Mandel, 1968, Volume 1, p. 143; Mandel’s italics)

Today there can be no doubt that wages are higher than the subsistence mini-
mum. It is even questionable whether wages can still be regarded as subsistence 
wages. Of course, subsistence wages are to a certain extent determined by  habits 
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Long-term economic growth and dynamics 89

and customs that induce the workers and their families to follow an average con-
sumption pattern. However, it seems to stretch reality too much to equate this 
consumption pattern with a well-specified bundle of goods and services per unit 
of labour time spent, or with the vector c in our matrix notation. The consump-
tion pattern of the workers is to a lessening extent determined by what is really 
needed, and to a growing extent by what is suggested through marketing and 
publicity. An average blue or white collar worker’s family has a TV set and 
books, buys comics (or collects rare, old ones), goes to concerts and takes a 
couple of weeks off each year to go abroad, etc. The socially determined com-
ponent of workers’ consumption has expanded, while the importance of what is 
required for subsistence has diminished proportionately. In addition, white and 
blue collar workers are saving part of their income, which allows them deferred 
consumption but, more importantly, will yield interest when invested, i.e. part 
of the surplus value. A proportion of the workers’ savings is channelled via the 
banking sector into capitalist companies for investment, thus also contributing to 
the realisation of surplus value.

Marglin (1984) has devoted a lot of attention to this issue and writes, when tak-
ing into account the workers’ possibility of substituting one good of c for another, 
that the subsistence consumption should be considered

as a nominal basket of goods that workers struggle about but do not neces-
sarily consume. That is, workers and capitalists may be assumed to bargain 
over a real wage that reflects a conventional consumption bundle in a given 
historical situation. The real wage emerges as a consequence of this strug-
gle. Commodity prices must allow workers to purchase the “conventional” 
consumption bundle, the product of history and class struggle, with their 
nominal wages whether or not any particular worker wants to consume the 
conventional bundle.

(Marglin, 1984, p. 268)

What if we follow Piero Sraffa and consider part of the wages earned today as 
surplus wages ? In Sraffa’s words:

We have up to this point regarded wages as consisting of the necessary sub-
sistence of the workers and thus entering the system on the same footing 
as the fuel for the engines or the feed for the cattle. We must now take into 
account the other aspect of wages since, besides the ever-present element of 
subsistence, they may include a share of the surplus product.

(Sraffa, 1960, p. 9)

The consequence of considering part of the wages as surplus wages is that the 
corresponding consumption of goods and services is consumption of the surplus 
product. This, like the not-necessary consumption of the capitalists, reduces the 
rate of growth of the economy below the maximum rate. Moreover, if this con-
sumption out of surplus wages is consumption of goods and services – which in no 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



90 Long-term economic growth and dynamics

possible way are inputs, i.e. neither means of production, nor necessary workers’ 
consumption – the goods and services involved are not present in Matrix (A + Ɩ c) 
and a change in the way these goods and services are produced will have no influ-
ence on the prices and quantities of the standard system, or on the rate of profits.

Denoting the surplus wages per hour of labour time by ωs and the total number 
of hours worked (1200 hours in our example above) by L, the total wage bill will 
consist of two parts: the socially necessary consumption c p L and the surplus 
wages ωs L or, looked at per unit of output in each sector: Ɩ c p + Ɩ ωs. In our matrix 
notation, the price system is then:

p = [(A + Ɩ c)p + Ɩ ωs](1+r)

or, if for simplicity’s sake it is assumed that the surplus wages are paid at the end 
of the period and therefore are not advanced (and that no rate of profits applies to 
that part of the wage bill):

p = (A + Ɩ c)p(1 + r) + Ɩ ωs

Choosing ωs as “numéraire” of prices, we can write this as:

p
ωs �

 = (A + Ɩ c)
 

p
ωs �

 (1 + r) + Ɩ

from which it follows:

[I − (A + Ɩ c) (1 + r)] p
ωs �

 = Ɩ

and

p
ωs �

 = [I − (A + Ɩ c) (1 + r)]−1 Ɩ7

Our Sraffa-like standard system remains:

q* = q* (A + Ɩ c) (1 + R)

The surplus for the economy at its maximum balanced growth path is then:

R q* (A + Ɩ c) p = r q* (A + Ɩ c) p + q* Ɩ ωs,

i.e. the sum of total profits and the surplus wage bill.
But does this add anything useful? Looking at it from the perspective of the 

reproduction of the economic system and the physical input-output relations 
across the sectors, considering part of the wages as surplus does not seem to offer 
any better insight. Even if we were not using Marx’s concept of socially neces-
sary consumption but were starting from a money wage rate, in each  geographical 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



Long-term economic growth and dynamics 91

and historical context in which the workers consume their wages and for a suf-
ficiently long period, an average consumption pattern c per working hour would 
hold.8 This, in turn, allows us to work with the Matrix Ɩ c, the elements of which 
are for each sector the various workers’ necessary consumption inputs per unit of 
output. Adding Ɩ c to the physical inputs Matrix A, the matrix (A + Ɩ c) will lead 
to the vector q*, the outputs of the standard system (or, viewed differently, the 
outputs along a maximum balanced growth path), and to R, the maximum rate 
of growth.

Taking into account capitalist consumption, the system defining outputs 
expanding at g × 100% along the balanced growth path is:

q = (1 + g) q (A + Ɩ c) + q ε

with q the vector of outputs and g the rate of growth of the economy. The con-
cept of surplus wages might be relevant for the system of price equations, but it 
actually blurs the image of the dual system of output determination (at least if 
we consider the system of equations during a sufficiently long time period, such 
that the coefficients correspond with the underlying average input-output relations 
between the sectors, allowing normal expanded reproduction). We are convinced 
that Marx, as an economist in the classical tradition, would be much more at ease 
with this approach than with that of Sraffa’s surplus wages.9

3.5 The contribution of the post-Keynesian neo-Marxists
In Volume 1 of Das Kapital, Marx concurs with the classical economists in the 
way that they regarded the capitalists’ historical mission:

Accumulate, accumulate! That is Moses and the prophets! (. . .) Therefore 
save, save, i.e. reconvert the greatest possible portion of surplus-value or sur-
plus product into capital! Accumulation for the sake of accumulation, pro-
duction for the sake of production: this was the formula in which classical 
economics expressed the historical mission of the bourgeoisie in the period 
of its domination. Not for one instant did it deceive itself over the nature of 
wealth’s birth-pangs. (. . .) But what use is it to lament a historical necessity? 
If, in the eyes of classical economics, the proletarian is merely a machine for 
the production of surplus-value, the capitalist too is merely a machine for the 
transformation of this surplus-value into surplus capital. Classical economics 
takes the historical function of the capitalist in grim earnest.

(Marx, 1976, p. 742)

He emphasised the importance of the capitalist urge to accumulate further as 
follows:

Only as a personification of capital is the capitalist respectable. As such, he 
shares with the miser an absolute drive towards self-enrichment. But what 
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92 Long-term economic growth and dynamics

appears in the miser as the mania of an individual is in the capitalist the effect 
of a social mechanism in which he is merely a cog. Moreover, the develop-
ment of capitalist production makes it necessary constantly to increase the 
amount of capital laid out in a given industrial undertaking, and competition 
subordinates every individual capitalist to the immanent laws of capitalist 
production, as external and coercive Iaws. It compels him to keep extending 
his capital, so as to preserve it, and he can only extend it by means of progres-
sive accumulation.

(Marx, 1976, p. 739)

The existence of the individual capitalist as a member of his social class sur-
rounded by rivals depends on his capital accumulation. In this way, capitalism 
carries huge potential for economic expansion. In order to accumulate as much 
as possible, each individual capitalist producer will aim to reap the highest 
possible profits:

 • by making the employed labour force work maximally, which leads to 
 maximum exploitation;

 • by introducing technological improvements, which will force the price of his 
products below that of his competitors, thereby yielding surplus profits.

This has important consequences for the dynamics of capitalism, both in the short 
and long run. In the short run it leads to a business cycle (which we will discuss 
later in Chapter 8) and in the long run to a high pace of economic expansion 
(which is to some extent dealt with in this chapter).

Moreover, so Marx stresses, the wage rate is, in the long run, a function of the 
rate of accumulation, not the other way round. When wages rise faster than the 
capitalists’ accumulation needs allow, the profit incentive is dulled and accumula-
tion drops until the downward pressure on wages has generated sufficient profits, 
i.e. accumulation resources (Marx, 1976, pp. 770–771).

In the preceding section we saw how the linear production model à la Marx, 
Leontief, von Neumann and Sraffa – using the technologically determined input 
coefficients and the vector of necessary consumer goods – not only allows the 
calculation of labour values and prices of production, but also the general rate 
of profits and the maximally attainable rate of growth of the economic system. 
Both the rate of profit and the attainable rate of growth are thus structurally 
linked to the system of inter-sectoral input flows. We also found the relation-
ship between the rate of accumulation and the rate of profits to be the translation 
in terms of the linear model of what is known in Marxist economics as the 
surplus value realisation mechanism: when the capitalist class accumulates the 
entire surplus product, this also realises the surplus value via the purchases 
of additional C and V. When part of the surplus product consists of consumer 
goods that are consumed by the capitalists, the rate of economic growth will fall 
below the maximally attainable rate of growth; nevertheless, the surplus value 
is realised by this consumption.
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Long-term economic growth and dynamics 93

Similar mechanisms were investigated by the post-Keynesian neo-Marxists. 
Among these was Joan Robinson who, apart from the profit realisation mecha-
nism, conducted a more macroeconomic study, devoting attention to the formal 
analysis of the capitalists’ inherent urge to accumulate.10 Robinson states that 
the strength of the urge to accumulate (which she calls the “animal spirits”, fol-
lowing Keynes) determines the preparedness of the capitalists to accumulate 
much or little, given the expectations about the rate of profits. The higher the 
rate of profits that is expected in the long run, the more the capitalists will want 
to accumulate. Further increases in the expected rate of profits are, however, 
accompanied by more uncertainty. As a result, the rate of accumulation (or, for a 
given capital–output ratio, the rate of economic growth) increases further, but less 
than proportionately. The mathematical relationship between the expected rate 
of profits and the desired rate of accumulation is expressed in the Robinsonian 
investment curve. This should not be confused with the relationship between the 
rate of profits and the rate of accumulation/rate of growth for given capitalist 
savings rates. We call this the realisation curve, the functional form of which is 
nothing but r = g/sc (Robinson, 1956, p. 272; 1962, p. 61).

In Figure 3.4 below, the straight line depicts the realisation curve, while the 
convex shaped curve is the Robinsonian investment curve, given the capitalist 
urge to accumulate.

At a given moment in time, the rate of growth of the capital stock (the rate of 
accumulation) is g'. The capitalists’ savings rate sc, via this rate of accumulation, 
generates the realised rate of profits r'. Figure 3.4 indicates, however, that when 
the capitalists expect r', they are eager to accumulate more, i.e. g+. Once this 
higher rate of accumulation is reached, a higher rate of profits is also realised. 
Some kind of equilibrium is reached at the rate of accumulation g* and the rate 
of profits r*, when the desired rate of accumulation becomes equal to the actual 
rate. Moreover, given the capitalist urge to accumulate, g* is the maximum rate of 
accumulation that is reachable in the long run.

Often the maximal rate of accumulation g* cannot be reached due to labour 
scarcity. The reserves of labour that are available in the long run determine whether 
the additional capital goods and other means of production can be manned or not. 
An intense capitalist urge to accumulate – the normal situation in the competi-
tive phase of capitalism – will cause the capitalists to do their utmost to reach the 
desired rate of accumulation. In a concrete sense, the length of the working day or 
labour intensity will be increased, or else: new labour-saving techniques of pro-
duction will be introduced. These methods pertaining to labour scarcity11 involve 
what Marx calls the creation of absolute and/or relative surplus value, and will be 
discussed further in Chapters 5 and 7.

How labour scarcity prevents the desired rate of accumulation being reached is 
illustrated in Figure 3.5. The maximum attainable rate of accumulation is g'. This 
rate will allow the realisation of the rate of profits r'. However, if this r' is also 
expected in the future, the capitalists will aim at a proportionate increase in their 
invested capital at g+. Therefore, labour intensity will be increased and/or new 
technology will be introduced until g* can be reached.12
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94 Long-term economic growth and dynamics

Apart from labour scarcity, the organised labour movement can also constrain 
the maximum attainable rate of growth. Robinson calls the wage rate that plays this 
role the inflation barrier. It can be considered the “minimum acceptable real wage” 
(Robinson, 1962, p. 58), “a limit to the level to which real-wage rates can fall with-
out setting up a pressure to raise money-wage rates” (Robinson, 1956, p. 48), or else: 
“the level of real wages, that the workers are willing to accept and able to enforce” 
(Robinson, 1956, pp. 83–84). Once the inflation barrier is reached, the actual rate 
of accumulation cannot move any closer to the desired rate of accumulation. Each 
attempt to increase the actual rate will merely lead to inflation.

Marx’s assumption about the capitalist urge to accumulate – which was sub-
sequently adopted by Joan Robinson – has far-reaching consequences for the 
analysis of the capitalist economic growth and development process. After all, 

Figure 3.4  The interaction between profits realisation, profits expectations and the 
capitalist urge to accumulate

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



Long-term economic growth and dynamics 95

it is this urge to accumulate that, in the long run, leads to a positive rate of accu-
mulation and to economic growth. If the existence of this urge to accumulate 
is rejected on theoretical grounds, other factors have to be thought of that can 
explain expanded reproduction under capitalist conditions. Rosa Luxemburg 
(1951, p. 344) denied the existence of this urge and emphasised the role played 
by the “external markets” in the continuation of the capitalist accumulation pro-
cess. According to Luxemburg, “external markets” are the outlets offered in the 
non-capitalist part of the globe, which is also important as the “periphery to be 
developed” using existing reserves of raw materials and cheap labour. In addition, 

Figure 3.5  Maximum attainable rate of accumulation g' which is lower than the desired 
rate of accumulation g*
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96 Long-term economic growth and dynamics

theoretical recourse to this Luxemburgist thesis provides interesting insights into 
the nature of imperialism, such as, for example, the struggle between the impe-
rialist powers for these “external markets”. Another theoretical “by-product” 
is that in the absence of “external markets”, the development process logically 
unravels into general economic stagnation and finally into the “breakdown” of 
the capitalist system.

However, factors other than Luxemburg’s “external markets” can stimulate cap-
italist development. For instance, an important new invention might lead to large 
investments for the replacement and renewal of the existing capital stock, thus 
generating a process that Joseph Schumpeter termed “creative destruction”, which 
echoed Marx’s analysis of the process (Schumpeter, 1994, pp. 81ff.). Such invest-
ments foster the realisation of the surplus value and enhance economic growth.

The theoretical consequence of “external markets” or inventions and innova-
tions is that the growth potential of capitalism depends on external factors, or at 
least on factors that are hardly – if at all – influenced by the dynamics of capital-
ist development.13 In contrast, the assumption that an inherent capitalist urge to 
accumulate exists serves to underpin the view that capitalism expands by itself 
and introduces permanent new technologies in the spheres of production. We 
will return to some of these discussions in Chapter 9, which explores the role of 
effective demand in the long run dynamics of capitalism.

***
The above analysis of how realised profits are determined by the rate of accu-
mulation rests on the assumption that workers do not save. The upshot of the 
analysis can be summed up in the following witticism attributed to Michał 
Kalecki: “Workers spend what they earn. Capitalists earn what they spend”. The 
post-Keynesian reasoning goes as follows:

When only capitalists save a proportion sc of their profits M, and provided 
these savings are subsequently accumulated as capital, it holds that:

sc M = ∆ (C + V)

or

sc
M

C V
C V

C V+
=

+
+

∆

or else:

sc r = g

Since the surplus value realisation mechanism implies that it is the accumulation 
of capital that leads to the realisation of the surplus value and not the other way 
round, this equality can be transformed into the equation:

r = g/sc
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Long-term economic growth and dynamics 97

When both the capitalists and the workers save, the reasoning becomes somewhat 
more complicated since we have to start from equality:

sc M + sw V = ∆ (C + V)

with sw the savings rate of the workers and sw V the total savings of the working 
class. Bearing in mind that by assumption the total value added Y in the economy 
consists of wages and profits, and therefore that Y = M + V, this equality can be 
written as:

sc M + sw (Y − M) = sw Y + (sc − sw)M = ∆ (C + V)14

or:

s s sc c w
Y

(C V)
M

(C V)
(C V)

(C V)+ +
=

+
+

+ ( − ) ∆

or else:

sw
k

 + (sc − sw)r = g

with k = (C+V)/Y, the capital–output ratio.
After rearranging the terms of this equality, it follows that:

r g
k

=
s s

s
s sc w

w

c w−
−

−( )

It will be noticed that when sw = 0, the first equality r = g/sc holds. It must be 
assumed that sc > sw ≥ 0; if not, the slope of the realisation curve is negative. This 
seems to be a justified assumption.15 The following numerical example clarifies 
the impact of sw > 0.

Assume that originally the savings ratio of the capitalists is sc = 0.9 and that of 
the workers is sw = 0. With a rate of accumulation g = 16% = 0.16, this will lead 
to a rate of profits of r = 17.8%. We assume next that g and sc remain the same, 
but sw = 0.1 and also k = 0.8.16 If these values are put into the above formula, we 
will find:

r =
− ( )

= =
0 16

0 9 0 1
0 1

0 9 0 1 0 8
0 20 0 156 4 4.

. .
.

. . .
. . . %−

−
−

It appears that, together with the capital–output ratio (which reflects the average 
capital intensity of production), the introduction of positive workers’ savings has 
a huge impact on the rate of profits. Ceteris paribus, sc > sw > 0 not only increases 
the slope of the realisation curve, as compared to the situation when sw = 0, but also 
moves the realisation curve of Figures 3.4 and 3.5 in a south-easterly direction.

Since the purpose of this chapter was simply to explore the relationship between 
the Marxian theory of value and growth and the early post-Keynesian theory of 
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98 Long-term economic growth and dynamics

growth, as exemplified by Joan Robinson’s version (which in many ways can also 
be regarded as neo-Marxist), we are not going to delve any deeper into this issue. 
Although important for the integration of both, it would quickly lead us into rather 
technical and theoretical discussions which are beyond the scope of this book. In 
any case, we hope it is clear by now that Marx’s insights into the accumulation of 
capital and the expanded reproduction process can be revived and updated by the 
post-Keynesian views, thereby allowing such insights to find followers once more 
in some of today’s discussions on political economy.

Notes
 1 In Chapter 1, the assumption was that 0.5 kg of wheat is required. If we stick to this 

assumption in the present numerical example, there will be a shortage of wheat: 1000 kg 
of wheat is produced, of which 500 kg is needed as seed for sowing in the wheat sec-
tor and as dog food in the raising of Pekinese dogs. Since the labour time spent is 1200 
hours, a necessary consumption of 0.5 kg of wheat per hour would require 600 kg of 
wheat in total. The total wheat output would be insufficient to allow simple reproduction.

 2 It should be stressed again that the standard system that is used here is different from 
Sraffa’s where wages are assumed to be paid at the end of the production period and 
not advanced by the capitalists at the start of that period, and where real wages are not 
expressed as a vector of subsistence consumption.

 3 A total of 332.5 Pekinese dogs are required to breed 665 pet dogs. As 332.5 dogs are 
evidently impossible, this is rounded off to 332.

 4 Capitalists’ savings = surplus value − capitalists’ consumption.
 5 Because of the capitalists’ lower consumption levels, the savings rate sc' is now higher 

than sc and is therefore 1/sc' < 1/sc.
 6 Not surprisingly, what Paul A. Baran denotes as “potential economic surplus” is play-

ing a crucial role in the post-Keynesian neo-Marxist theory of economic growth in 
monopoly capitalism, which, for a number of reasons, is highly prone to stagnation 
(Baran, 1957, pp. 133–134).

 7 If surplus wages are advanced, the solution is p/ωs = [I − (A + Ɩ c) (1 + r)]−1 Ɩ (1 + r), 
with ωs = 1 (“numéraire”). This solution closely resembles p = [I − A(1 + r)]−1 Ɩ (1 + r) 
in the absence of surplus wages, and with ω = c p = 1 as “numéraire” (see Chapter 2, § 
2.3.1), be it that in the former case the relevant matrix is (A + Ɩ c) and in the latter only 
A. Sraffa, in fact, suggests making the rate of profits the exogenous factor, determined 
by the monetary rate of interest (Sraffa, 1960, p. 33). To regard the rate of interest not 
as an endogenous variable but as exogenously given is also characteristic of some of 
the strands of post-Keynesian macroeconomic theory. See Chapter 8 § 8.5. We do not 
follow this procedure here.

 8 At least when assuming that all labour is of the same quality: homogeneous abstract 
labour. The reasoning becomes more complex without this assumption.

 9 Another important point here is that, as remarked by Goodwin (Goodwin, 1986, p. 127),  
unless the way that surplus wages can be fixed is specified, the distribution of the 
surplus between wages and profits is undetermined and so is the rate of exploitation. 
A comparison between the classical and Marx’s views on subsistence wages and 
Sraffa’s surplus wages, and their place in the surplus approach is made, for example, 
in Garegnani (1984, pp. 321–323). Sraffa’s treatment of subsistence and surplus wages 
between the 1920s and the publication of Production of Commodities in 1960 is, judg-
ing from available archive material, wonderfully analysed in Picchio (2011).

 10 As we will discuss in Chapter 8, there is no unanimity among the post-Keynesian neo-
Marxists concerning the inherent urge to accumulate. Kalecki and Joan Robinson have 
a different opinion.
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Long-term economic growth and dynamics 99

 11 And thus the possibility of surplus value production since, according to the labour 
theory of value, given the rate of exploitation each additional worker will produce an 
additional surplus value. The impact of labour scarcity on the business cycle is dis-
cussed in Chapter 8.

 12 The capitalists will probably introduce more labour-saving technologies than are 
required to reach g*, thus creating a labour surplus – the “industrial reserve army” – 
which puts the working class in an unfavourable negotiating position.

 13 This is not so when, following Marx, technological innovations and/or their intro-
duction in production processes are considered to be an endogenous phenomenon, 
i.e. depending on factors like the rhythm with which the accumulation of capital 
takes place.

 14 This is the “Keynesian” identity of savings and investments which Nicholas Kaldor 
(1956) introduced. Luigi Pasinetti (1962) refined this further by more appropriately 
taking into account the savings of the working class.

 15 Since the rate of profits r is determined by the rate of accumulation g, it is justified to 
ask whether a positive rate of profits can exist in a “stationary state”, i.e. when g = 0. 
Harris (1978, p. 185) has argued that to explain a positive r, going together with g = 0, 
the rentier class has to be introduced in the model.

 16 This means that C + V is purely “circulating capital”, which in each production period 
is entirely transferred to the national income Y and increased by M. With fixed capital, 
k can evidently be larger than 1.
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4 Productive and unproductive labour

A source of much unabated discussion among Marxists and scholars interested in 
the history of economic thought is how Marx dealt with commerce, banking and 
many other services relating to the so-called sphere of circulation. As a significant 
corollary of his labour theory of value, Marx considers such economic activi-
ties to be unproductive. We will probe this topic by looking at the relationship 
between the spending of the surplus value and economic growth, as outlined in 
the previous chapter, since it is important to assess the extent to which resources 
of accumulation are wasted (or otherwise) in a capitalist economy.

The present chapter deals with Marx’s views on what should be considered 
productive and unproductive, respectively.1 The distinction between productive 
and unproductive activities is far from trivial or unimportant, as in Marx’s model 
economic activities, when unproductive, reduce the available surplus value that 
is redistributed as profits and therefore affect the rate of profits. That butlers and 
household servants of the capitalists are paid out of surplus value is easy to grasp. 
The same probably holds true at the macroeconomic level for the military, clergy, 
etc. Yet the manner in which commercial, accounting, advertising, banking or 
consulting services should be dealt with is different. Such activities are – like 
physical inputs in production processes – cost-increasing, but in contrast to the 
inputs of, for instance, raw materials, energy, machine equipment, etc., Marxist 
scholars generally argue that commerce, banking, accounting, advertising, etc. –  
however socially necessary they might be – do not transfer any value to the value 
of the use value (product or service) that is produced. Whether such cost-increas-
ing inputs are unproductive therefore seems to depend on whether or not they 
transfer value or create a use value. As will be seen shortly, this is equivalent to 
saying that they are not generating surplus value.

First, we will show, by using a reproduction scheme, that the capitalists’ 
 consumption is unproductive, and that the same argument can be advanced in 
respect of other activities that are paid for out of the surplus value. Next, we will 
turn to the various cost-increasing inputs that Marx also considers to be unproduc-
tive. How these cost-increasing inputs are viewed is important for the discussion 
about the secular behaviour of the rate of profits and about the rise to prominence 
of the service sector in “monopoly capitalism”.2 It is evident that a number of 
services belong to what constitutes the necessary consumption of the workers, 
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102 Productive and unproductive labour

although some services are based on the spending of surplus wages. Clearly, it 
is not correct to say that Marx considers all services to be “unproductive”. We 
will see that storage and transportation of goods, two important service activities 
that are directly related to sales and therefore to the realisation of the value of the 
output produced in distribution, are not unproductive.

The past 30 years have witnessed a renewed interest in these cost-increasing 
inputs. An almost infinite number of books and articles have been published – 
some theoretical, others empirical, still others contemplative, some providing 
commentary, some simply restating. It is not our intention to attempt an over-
view of this vast literature.3 Rather, we will be looking at cost-increasing inputs 
from a dual analytical perspective, i.e. as creating value (or not) and as giving 
rise (or not) to a surplus that can be accumulated in the next cycle of expanded 
reproduction.

In order to investigate this dual character, we will revisit the mathematical 
interpretation of unproductive labour, based on what David Laibman has called 
the “analytical definition” (Laibman, 1992, pp. 76–78), using the linear production 
model which was explored and developed by as diverse a collection of scholars as 
John von Neumann, Piero Sraffa, Michio Morishima, András Bródy and others. 
A first attempt to “translate” Marx’s “analytical” approach to unproductive labour 
associated with cost-increasing inputs into the vocabulary of this model was made 
by Cuyvers (1978). The aim of this chapter is to explore and further develop this 
mathematical approach.

4.1 Spending out of surplus value
For the sake of the argument, the two-sector reproduction scheme that we discussed 
earlier is augmented by a so-called “parasite” sector, the “output” of which is fully 
paid out of surplus value produced in sectors 1 and 2, either directly (e.g. notaries) 
or indirectly via the state (judicial system, military, arms spending, etc.).

C1 + V1 + M1 = W1 (sector 1: means of production)

C2 + V2 + M2 = W2 (sector 2: consumer goods)

……………………………………………….................................................

C3 + V3 + M3 = W3 (sector 3: arms production, “law and order” infrastruc-
ture,4 etc.)

V'3 = W'3 (sector 3': military personnel, judges, notaries, etc.)

The surplus value that is produced in each sector is spent on additional constant 
and variable capital as well as on unproductive consumption by the capitalists. 
Also, part of this surplus value is transferred directly or indirectly (via the state) 
to sectors 3 and 3'. This is most clearly seen when we assume that all surplus value 
is spent on the “output” of sectors 3 and 3', i.e. there is no capital accumulation or 
capitalist consumption. In that case:
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Productive and unproductive labour 103

 W3 + W'3 = M1 + M2 + M3

or: C3 + V3 + V'3 = M1 + M2

This transfer of surplus value effectively illustrates that the sectors 3 and 3' – 
even when material output is produced, such as arms – are not adding any value. 
The value of the “output” of sectors 3 and 3' is already counted as surplus value 
of  sectors 1 and 2. Assessed from an accumulation perspective, the spendings 
involved are wasted (Cuyvers, 1972).

The implied definition of unproductive activities as activities that are based 
on the spending of the surplus value which does not create any additional value 
(including the consumer goods of the capitalists) is sometimes at odds with 
another definition used by Marx, i.e. that unproductive activities do not create any 
use value. This is discussed in the next section.

4.2 Cost-increasing inputs, value creation and the  
technological inputs structure
Marx’s theoretical approach to the unproductive activities in capitalist commod-
ity production and circulation – the “faux frais” – is straightforward: labour and 
means of production are unproductively deployed if they are not creating use 
value, or are not contributing to the increase or maintenance of use value. In 
contrast, labour that creates or increases use value (material production, transpor-
tation, etc.) or prevents a decrease or a deterioration in use value (e.g. storage) is 
productive. Commerce, i.e. the mere selling and buying of commodities, does not 
increase the use value of the commodities that are traded; nor does it create any 
use value as such. It is therefore unproductive.

Marx devoted pages to making this point. Regarding the mere commercial 
circulation activities, he stresses:

The purely commercial costs of circulation (i.e. excluding the costs of dis-
patch, transport, storage, etc.) are the costs that are necessary to realize 
the value of the commodity, whether transforming it from commodity into 
money or from money into commodity (. . .). All these costs are incurred not 
in the production of the commodities’ use-value, but rather in the realization 
of their value; they are pure costs of circulation. They do not come into the 
immediate production process, but they do come into the circulation process 
and hence into the overall process of reproduction.

(Marx, 1981, pp. 402–403; our italics)

Those circulation costs that proceed from the mere change in form of value, 
from circulation in its ideal sense, do not enter into the value of commodities.

(Marx, 1978, p. 214; our italics)

The same argument is advanced when Marx considers bookkeeping activities, 
which he contrasts with warehousing and transportation. In the latter case:
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104 Productive and unproductive labour

[T]he value of the commodities is conserved, or increased, only because 
the use-value, the product itself, is transferred under certain objective 
conditions that cost an outlay of capital, and subjected to operations in 
which additional labour works on the use-values. The calculation of the 
commodity values (the book-keeping for this process) and the buying and 
selling, on the contrary, do not operate on the use-value in which the com-
modity value exists. They are only concerned with its form. Thus although 
in the case assumed here these expenses of stock formation (which is here 
involuntary) arise purely from a delay in the change of form and from 
the necessity for this change; their actual object is not the formal trans-
formation of value, but the conservation of the value which exists in the 
commodity as a product, a use-value, and hence can be conserved only by 
conserving the product, the use-value itself. The use-value is not increased 
or raised; on the contrary, it declines. But its decline is restricted, and it 
itself is conserved.

(Marx, 1978, pp. 216–217; our italics)

It will become clear that, when stressing the difference between productive and 
unproductive labour (in relation to labour creating value and producing use 
values), Marx’s views, when translated into matrix algebra, underpin the dual 
character of the system of equations that determines labour values λ and its dual 
determining output proportions q. As before, we will use a simplified model of 
a capitalist economy to illustrate the impact of unproductive labour and cost-
increasing inputs. Thereafter, we will generalise.

We start with our imaginary economy in which iron and wheat are produced 
but bookkeeping is also carried out, the “output” of which are entries in the 
accounts. In a feudal society, bookkeeping was an activity that allowed the feudal 
lord to keep track of what was produced and what was due to him. In capitalism, 
bookkeeping allows the capitalist to ascertain the costs of production, the wages 
paid, the sales, the profits made, etc. It is therefore a management tool on which 
management decision making is based.

The production system of the economy is set out below, with an output of iron 
and wheat equal to that of the standard system (rounded off).5

717 kg iron + 8608 entries +  717 hours labour → 2152 kg iron

283 kg iron + 14.2 kg wheat + 1704 entries +  283 hours labour → 568 kg wheat

1.15 kg iron + 1146 entries +  286 hours labour → 11 458 entries

It will be noticed that the total spending of labour equals 1286 hours of labour.
The production processes for iron and wheat are technologically determined. 

Strictly speaking, bookkeeping entries are socially necessary but not techno-
logically required for the production of the use values. It thus makes sense to 
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Productive and unproductive labour 105

distinguish the total inputs structure from the technological inputs structure, the 
latter being a sub-system of the total inputs structure.

With reference to Marx’s axiom about unproductive labour, the labour spent 
on bookkeeping does not create or preserve any use value and is unproductive. 
When reduced to the technological “core”, the technological inputs structure of 
our imaginary economy is:6

717 kg iron + 717 hours labour → 2152 kg iron

283 kg iron + 14.2 kg wheat + 283 hours labour → 568 kg wheat

The total labour time spent in the sectors of the technological “core” of our econ-
omy is 1000 hours (717 + 283).

Using the technological inputs structure, the labour values of iron and wheat 
can be calculated. We do this by considering the technological inputs per unit of 
output of iron and wheat:

0.333 kg iron + 0.333 hours labour → 1 kg iron

0.500 kg iron + 0.025 kg wheat + 0.500 hours labour → 1 kg wheat

from which the system of labour values can be derived:

0.333 λ1 + 0.333 hours = λ1

0.500 λ1 + 0.025 λ2 + 0.500 hours = λ2

This is the same system of equations that we considered in Chapter 2.
In our matrix notation:

Aλ + Ɩ = λ

which leads to the solution:

(I − A)−1 Ɩ = λ

In our example, the first equation can be solved directly:

0.333 = (1 − 0.333) λ1

such that:

λ1 = 0 333
0 667

.

.
 = 0.500 hours
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106 Productive and unproductive labour

This value of λ1 is then substituted in the equation of the wheat sector:

 0.500 × (0.500) + 0.025 λ2 + 0.500 hours = λ2

or: 0.250 + 0.500 = (1 − 0.025) λ2

such that: 0 750
0 975
.
.

 = λ2 = 0.769 hours

We have chosen our imaginary economy on the basis that it coincides with the 
standard system, or, in matrix notation:

q* = (1 + R)q*(A + Ɩ c) = (1 + R)q*B7

where it is assumed that the necessary workers’ consumption consists of 0.25 kg 
of wheat per working hour. For our economy, the output system can be written 
out in full as:8

q*1 = (1 + R) (0.333 q*1 + 0.500 q*2)

q*2 = (1 + R) (0.083 q*1 + 0.150 q*2)

In addition, we define the equality:

0.333 q*1 + 0.500 q*2 = 1000 hours of labour

i.e. total output is such that it is produced by the total productive labour spent.
The solution leads to R = 115.1%, q*1 = 2152 kg iron and q*2 = 568 kg wheat 

(rounded off).
The above reproduction scheme of the standard system shows that 1000 kg of 

iron, 14.2 kg of wheat and 1000 hours of labour are required as inputs to produce 
a gross output of 2152 kg of iron and 568 kg of wheat. This implies that a net 
product of 1152 kg iron and 553.8 kg of wheat is produced, the value of which 
is 1000 hours (rounded off). Knowing the necessary consumption of 0.25 kg of 
wheat per working hour, we can calculate the value of the necessary consump-
tion, the value of variable capital and constant capital, and the total surplus value 
in this standard system. The value of the constant capital amounts to: 1000 λ1 +  
14.2 λ2 ≈ 510.9 hours. We also know that the total value added is equivalent 
to 1000 hours of labour time, i.e. V + M = 1000. Based on the necessary con-
sumption of 0.25 kg of wheat per working hour, the total necessary consumption 
amounts to 1000 hours × 0.25 kg of wheat = 250 kg of wheat, while the labour 
value of the total variable capital in the standard system: V = 250 λ2 = 192.3 
hours. Hence, considering that the total value added is V + M = 1000, M = 807.7 
hours of labour time. The rate of surplus value/rate of exploitation is:

σ = = =
M
V

807 7
192 3

420.
.

%
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Productive and unproductive labour 107

In the iron sector 717 hours are worked, for which 179.3 kg of wheat are paid 
as necessary consumption, equivalent to 137.9 hours. At a rate of exploitation 
of 420%, the surplus value in the sector is: 420% × 137.9 hours = 579.1 hours, 
such that V + M equals 717 hours. In the wheat sector 283 hours are worked 
and the necessary consumption is 70.8 kg of wheat, with a labour value of 
54.4 hours. At the given rate of exploitation, the surplus value in the wheat 
sector is 228.6 hours. The total surplus value of both sectors is therefore equal 
to 807.7 hours.

According to Marx, the creation of exchange value and use value are linked, 
from which it logically follows that the genesis of the surplus value is in the 
creation of use values. This implies that, when investigated using the linear pro-
duction model, the surplus value has to be calculated using the value added and 
the necessary consumption in the technological inputs structure A.

The total surplus value of the standard system can also be calculated based 
on a given and known rate of exploitation σ, starting from post-multiplication of 
q* = (1 + R)q*(A + Ɩ c) with λ:

q* λ= (1 + R) q*(A + Ɩ c) λ

After rearrangement this becomes:

q* λ − q* (A + Ɩ c) λ = R q* (A + Ɩ c) λ = M (5)

On the other hand, pre-multiplication of λ= A λ + Ɩ with q* gives:

q* λ= q* A λ + q* Ɩ (6)

From Chapter 2 it will be remembered that:

Ɩ = (1 + σ) Ɩ c λ

such that (6) can be rewritten as:

q* λ= q* A λ + q* Ɩ c λ + σ q* Ɩ c λ (6b)

and:

q* λ − q* (A + Ɩ c) λ = σ q* Ɩ c λ (5b)

A comparison with the previous expression of q* λ leads to:

σ q* Ɩ c λ = R q* (A + Ɩ c) λ = S λ = M

i.e. the total value of the surplus products or the total surplus value of the standard 
system. This equality will be used later in this chapter.
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108 Productive and unproductive labour

In our numerical example based on the technological matrix, this is:9

4 2 2152 568
0 333
0 500

0 0 25
0 500
0 769

1 151.
.
.

.
.
.

.( ) ( )

















 =  22152 568

0 333 0 083
0 500 0 150

0 500
0 769

( )


















 =

. .

. .
.
.

M

Since Ɩ c = 0 333
0 500

.

.








(0 0.25) = 0 0 083

0 0 125
.
.









 is Ɩ c λ = 0 064

0 096
.
.









 and total surplus value 

equals:

M = σ q* Ɩ c λ = (4.2 × 2152 × 0.064) + (4.2 × 568 × 0.096) ≈ 807.7 ≈ R q*  
(A + Ɩ c) λ = 1.151 × [(2152 × 0.333 × 0.500) + (2152 × 0.083 × 0.769] + 
1.151 × [(568 × 0.500 × 0.500) + (568 × 0.150 × 0.769)]

4.3 The translation of unproductive inputs and outputs  
in the linear model of production
We will now “translate” Marx’s views on unproductive activities and unpro-
ductive labour in terms of our linear model of production.10 We consider A, the 
technologically determined matrix of inter-sectoral input coefficients of inputs 
from Marx’s productive sectors into the productive sectors, i.e. the sectors in 
which the use values are produced. Together with Ɩ, the vector of direct labour 
input coefficients of the productive sectors, the usual system of labour values can 
be written as:

A λ + Ɩ = λ

as well as its dual system of use values:11

q A + N = q

with N a row vector of net products of the productive sectors, and λ the column 
vector of labour values associated with q, the row vector of use values.

Pre-multiplication of the labour values system with q and post-multiplication 
of the output system with λ gives:

 q A λ + q Ɩ = q λ

and: q A λ + N λ = q λ

respectively.
Therefore, the value of the net product is equal to the labour time spent:

N λ = q Ɩ
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Productive and unproductive labour 109

A similar approach can be adopted for the unproductive activities. Since the 
 productive sectors supply inputs to the unproductive sectors, we can write:

A12 λ + Ɩ' = λ'

with A12 and Ɩ', respectively, being the matrix of input coefficients relating to the 
supplies of the productive sectors to the unproductive sectors, and the labour input 
coefficients in the respective unproductive sectors. The column vector λ' contains 
the labour values of the outputs of the unproductive sectors.

Evidently, the unproductive sectors also supply cost-increasing inputs to the 
productive sectors, such that:

qA21 + N' = q'

with the elements of A21 showing – per unit of output in the productive sectors –  
the supplies of the unproductive sectors to these, and with q' and N' the row vec-
tors of unproductive outputs and the net products of the unproductive sectors, 
respectively.

The total inputs structure is therefore as follows:
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with which a dual system corresponds:

q q
A A
A A

21

12 22

'( ) 







 + (N N') = (q  q') (8)

When there are n productive sectors and m unproductive sectors, it will be seen 
that A, A21, A12 and A22 are partitions of the (n + m) × (n + m) matrix showing the 
total inputs structure, and that Ɩ and Ɩ' are (n × 1) and (m × 1) partitions, respec-
tively, of the column vector of the labour input coefficients of the productive and 
the unproductive sectors. N and N', and q and q', are (1 × n) and (1 × m) partitions 
of the vectors of net output and total output, respectively, of the productive and 
the unproductive sectors.

This presentation reveals some striking contradictions, which can only be 
removed by adopting Marx’s solution to the riddle. Writing out the expression of 

the upper partitions of the λλ
λλ '









  system gives:

A λ + A21 λ' + Ɩ = λ

which clearly contradicts A λ + Ɩ = λ.
One of these expressions is plainly wrong, or A21 λ' = 0 (either because A21 = 0  

or λ' = 0).

Ɩ
Ɩ
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110 Productive and unproductive labour

Following Marx’s argument, the system of equations determining the labour 
values based on the total inputs structure should be:

A 0
0 0


















 +









 =











λλ
λλ

λλ
λλ' '



0

A similar argument can be advanced if the upper partitions of the (q  q') system 
are considered:

q A+ q' A12 + N = q

whereas before, it was found that q A + N = q. Again, this contradiction is only 
solved if q' A12 = 0.

That A21 λ' = 0 and q' A12 = 0 is the solution to the contradictions of a sim-
ple translation of cost-increasing inputs in the language of the linear production 
model appears to be Marx’s opinion as well. The above quotations from Das 
Kapital reveal that, according to Marx’s axiom, unproductive activities are not 
value creating and therefore have no labour value (λ' = 0) and create no use value 
(q' = 0). Moreover, the inputs A12 and Ɩ' do not contribute to the production of use 
value and should be clearly distinguished from A and Ɩ, which do so. In addition, 
Marx suggests in Das Kapital that such cost-increasing inputs in the productive 
spheres (such as those of commerce, bookkeeping, etc.) are not technologically 
determined, in contrast to the productive inputs:

It lies in the nature of the thing that a labour that consists simply in inter-
mediary operations, involving partly the calculation of values, partly their 
realization, and partly again the transformation of the money realised back 
into means of production, a labour whose scope thus depends on the mag-
nitude of values produced and to be realized – that a labour of this kind 
functions not as the cause of the respective magnitudes and amounts of 
these values, as does directly productive labour, but is rather a consequence 
of them. It is similar with the other costs of circulation. If there is much to 
be weighed, measured, packed and transported, there must be plenty there 
in the first place. The amount of packing and transport work, etc. depends 
on the mass of the commodities that are objects of this activity and not the 
other way round.

(Marx, 1981, p. 414)

This would imply that A21 = 0. Moreover, cost-increasing inputs are neither indi-
vidually consumed, nor can they be stored for use in the next production period, 
such that N' = 0 and therefore also the vector of surplus products of the unproduc-
tive sectors S' = 0.

Ɩ
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Productive and unproductive labour 111

4.4 Prices and cost-increasing inputs in the total  
inputs structure
In Marx’s economic theory and model of value, the total surplus value produced 
in each sector shows the same ratio to the value of labour power, i.e. the degree of 
exploitation σ is assumed to be equal within and between the sectors. However, in 
the capitalist system, prices are established that allow the same rate of profits r as 
a ratio of the value of the capital invested. These are Marx’s prices of production. 
If this is not the case, then capital in the less profitable sectors will “migrate” to 
the more profitable sectors. This, in turn, will affect the respective outputs, such 
that the former sectors will produce less than is required for reproduction, and the 
latter more. As a result, output prices in the former sectors will rise and those in 
the latter sectors will fall, until in each sector the same rate of profits r is obtained 
and the total surplus value is distributed over the sectors in such a way that in each 
sector the same rate of profits is earned.12

Capitalists have also invested capital in the unproductive sectors, which 
should yield the rate of profits r. However, as shown in Marx’s theory of value 
and prices, the expenditure of unproductive labour time and of the cost-increasing 
inputs have to be deducted from total surplus value (see also Cuyvers, 1978), and 
so the amount of surplus value that is redistributed as profits, ceteris paribus, 
will be lower. This is, for example, clearly explained by Marx in his analysis of 
 commercial capital:

In connection with commercial capital (. . .), we are dealing with a capital that 
takes a share in profit without participating in production. (. . .) Commercial 
capital thus contributes to the formation of the general rate of profit according 
to the proportion it forms in the total capital. (. . .) We thus obtain a stricter 
and more accurate definition of the production price. By price of production 
we still understand, as before, the price of the commodity as equal to its cost 
(i.e. the value of the constant and variable capital it contains) plus the aver-
age profit on this. But this average profit is now determined differently. It 
is determined by the total profit that the total productive capital produces; 
but it is not calculated just on this total productive capital alone (. . .); it is 
calculated, rather, on the total productive and commercial capital (. . .). [T]he 
price at which the industrial capitalist class sells (. . .) is less than their value.

(Marx, 1981, pp. 397–399)

Owing to the introduction of unproductive cost-increasing inputs in the analy-
sis, prices (prices of production) will deviate fundamentally from the equilibrium 
prices that we considered previously. Although, in Marx’s view, these “faux 
frais” have no impact on the value-creation process, they affect the price-creation 
process. Stated differently, whereas labour values are established given the tech-
nological inputs structure, prices of production are now determined through the 
total inputs structure.
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112 Productive and unproductive labour

Starting again with the standard system:13

717 kg iron +  8608 entries +  717 hours labour → 2152 kg 
iron

283 kg iron + 14.2 kg wheat + 1704 entries +  283 hours labour → 568 kg 
wheat

1.2 kg iron  + 1146 entries +  286 hours labour → 11 458 
                                                                  entries                   

1001.2 kg iron 14.2 kg wheat 11 458 entries  1286 hours labour

The net product consists of 1150.8 kg of iron and 553.8 kg of wheat.14 The value 
of this net product in production prices will have to be equal to the value added in 
the productive sectors, i.e. 1000 hours of labour time.

When due account is taken of the workers’ necessary consumption, the “surplus 
product” will consist of 1150 kg of iron and 303.8 kg of wheat. The corresponding 
surplus value will be equal to 808.5 hours of labour time (rounded off), which is 
the surplus value that, according to Marx, has to be distributed among all sectors 
of the economy.

We now consider the following price system:

1+( )
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r

B B
B B

p
p'

p
p'

21

12 22

  (9)

in which p is the partition of p
p'









 with unit prices of the outputs of the productive 

sectors and p' the partition with unit prices of the cost-increasing inputs. At the 
same time:
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with Ɩ the productive labour inputs per unit of output in the productive sectors and 
Ɩ' the unproductive labour inputs in the unproductive sectors. We assume that the 
necessary consumption per working hour of productive and unproductive labour 
is the same (0.25 kg of wheat) and that no necessary consumer goods (or services) 
are produced by the unproductive sectors (c' = 0), such that:
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Written out per partition, the system (9) is:

(1 + r) (B p + B21 p') = p (9b)

Ɩ Ɩ
Ɩ Ɩ

Ɩ
Ɩ
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Productive and unproductive labour 113

(1 + r) (B12 p + B22 p') = p' (9c)

The dual of the system of production prices is the outputs system:

1+( )( )







′r Q Q

B B
B B

21

12 22

�  = (Q  Q') (10)

The (Q, Q') system (10) can be interpreted as leading to outputs in each of the sec-
tors (productive and unproductive alike), which are such that they amount to (1 + r) 
times the inputs that each sector supplies to all sectors. In other words, (Q, Q') allows 
all sectors to expand by r × 100%. As a consequence, the economy moves along its 
“equilibrium growth path”.15

Post-multiplication of (Q, Q') by λλ
λλ '









  leads to:
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in which, however, according to Marx’s axiom, λ' = 0.
Therefore:

(1 + r) [Q B + Q' B12] λ = Q λ (10b)

The λ system with a uniform rate of exploitation σ can now be simplified to:

B λ + σ Ɩ c λ = λ

from which it follows that:

Q B λ + σ Q Ɩ c λ = Q λ

and therefore:16

Q λ − Q B λ = σ Q Ɩ c λ = r Q B λ + (1 + r) Q' B12 λ = M

i.e. the surplus value in the (Q, Q') system.
Writing out the (Q, Q') system of equations (10), we find:

(1 + r) Q B + (1 + r) Q' B12 = Q (10c)

(1 + r) Q B21 + (1 + r) Q' B22 = Q' (10d)

From the previous section, we know that (1 + R) q* B = q*, such that if r = R,  
in which case it holds for the first sub-system (10c), Q' = 0 and Q = q*. In other 
words, if r = R, the productive outputs vector will be equal (or proportional) 
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114 Productive and unproductive labour

to the outputs vector of the productive sectors along its balanced equilibrium 
growth path. This is logical: in each sector, 1 + R is the ratio of produced output 
and its total inter-sectoral supplies. If it is assumed that in the cost-increasing, 
inputs- supplying unproductive sectors, no surplus product is produced, i.e. its 
corresponding vector of surplus products S' = 0 (and a fortiori also its vector of 
corresponding net products N' = 0), the equality condition of sub-system (10d) is 
satisfied if, and only if, Q' = 0.

Positive outputs Q = (q1 q2) and Q' = q3 are also possible for r < R. We illustrate 
this situation using our numerical example:

(q1 q2 q3) = (1 + r) (q1 q2 q3) 
0 333 0 083 4
0 500 0 150 3
0 0001 0 0125 0 10

. .

. .
. . .

















such that B = 0 333 0 083
0 500 0 150

. .

. .
,









  B12 = (0.0001 0.0125), B21 = 4

3








  and B22 = 0.10.

Adding the equality:

0.333 q1 + 0.500 q2 + 0.025 q3 = 1286 hours of labour time

the solution of the system of equations is r = 86%, q1 = 1540.9 kg iron, q2 = 626.6 kg 
wheat and q3 = 18 384.3 bookkeeping entries.17 This leads to the following scheme 
of reproduction:

513.3 kg iron  + 6163.6 entries + 513.3 hours →  1540.9 kg 
iron

313.3 kg iron + 15.7 kg wheat + 1879.8 entries + 313.3 hours →  626.6 kg 
wheat

1.8 kg iron      + 1838.4 entries +  459.5 hours → 18384.3   
                         entries 

828.4 kg iron 15.7 kg wheat  9854.8 entries 1286 hours

In this economic system, a net product is produced of 712.5 kg of iron, 610.9 kg 
of wheat and 8529.5 entries. It should be noted that we will now deviate from 
the assumption that the output of the unproductive sectors that are used as cost-
increasing inputs in the productive sectors is immediately produced and used 
up, and therefore cannot be transferred to the next production cycle of expanded 
reproduction and is not part of it. In the production period under consideration, 
18 384.3 bookkeeping entries are made, of which only 9854.8 are, strictly speak-
ing, required. The remaining 8529.5 entries relate to economic transactions in the 
next production period. This result evidently stems from the system of equations 
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Productive and unproductive labour 115

that allows the unproductive activities to increase at a rate of 86%, while it is 
implicitly assumed that bookkeeping services can be accumulated, which is com-
pletely nonsensical. Obviously, bookkeeping entries cannot be made before the 
underlying economic transactions take place. Nevertheless, bookkeeping, like 
many services, is immediately performed and it suffices to set aside the required 
additional labour power and variable capital (in this case, wheat), as well as the 
required constant capital, such that bookkeeping activities could increase in the 
next production period by 86%, together with the productive activities. We will 
return to this in section 4.7.

On the other hand, a number of cost-increasing inputs (thus considered by 
Marx to be unproductive) can indeed be stored and accumulated as capital. They 
are therefore part of the net product and the surplus product of the economy. In 
2014, Coca-Cola spent US$ 3.5 billion on advertising. This gigantic spending 
included the newly designed advertising campaigns for the next production period 
(e.g. the following year), which in other words is part of the expanded reproduc-
tion. A considerable proportion of this advertising expenditure was on physical 
output, such as bottles and cans of the newest design and printed with the newest 
publicity “eye-catcher”. This blue-printed advertising campaign for the next year 
can be considered, as a surplus product, for use in the next cycle of expanded 
reproduction. It can even be argued, without stretching the facts, that by provid-
ing the new packaging materials bearing the latest, newly designed slogans and 
colourful images, a new use value is created.

The balanced equilibrium growth rate r is also the rate of profits in the system 
of production prices based on the total inputs structure:

p
p
p

r
1

2

3

1
0 333 0 083 4
0 500 0 150 3
0 0001 0 0125 0
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or, in our previous notation:
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1 r  (9)

with B = 0 333 0 083
0 500 0 150

. .

. .
,









  B12 = (0.0001 0.00625), B21 = 4

3








  and B22 = 0.10.

We are normalising prices by adding the condition that the total profits have to 
be equal to the total surplus value.

Based on the equality:

Q Ɩ − Q Ɩ c λ = M = σ Q Ɩ c λ

M = 668 hours of surplus labour and the rate of surplus value σ ≈ 420%.
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116 Productive and unproductive labour

However, in the next section, M is calculated to be 579.2 hours of surplus 
labour, such that:

 r (QB + Q'B12) p + r (QB21 + Q'B22) p' = 579.2

or: 712.7 p1 + 289.8 p2 + 8502.6 p3 = 579.2 hours18

Solving system (9) gives r = 86%, p1 ≈ 0.44, p2 ≈ 0.64 and p3 ≈ 0.009. In 
 comparison, it will be remembered that λ1 = 0.500, λ2 = 0.769 and λ3 = 0. Hence,  
λ > p, which was already signalled by Marx (1981, p. 398). It is not clear whether 
in his analysis of, for example, commercial capital, Marx was sufficiently aware 
of its implications for the transformation of labour values into prices of produc-
tion. In fact, we are again confronted by the transformation problem, which we 
had hoped to solve by using the outputs of the standard system: although total 
profits are equal to the surplus value that is distributed as profits, and the value  
(in labour value terms) of the net product of our imaginary economy is equal to 
the labour spent in productive sectors:

N λ = Q Ɩ = 826 hours

the value of the net product, expressed in prices of production, deviates from this:

N p + N' p' = 785.3 hours

Total output expressed in labour values and in prices of production are, however, 
equal:

Q λ = Q p + Q' p' = 1252.3 hours

If we want to avoid the transformation problem, the “labour values”19 λ' of the 
outputs of the unproductive sectors also have to be taken into account. This 
implies solving the labour values system:

A A
A A

21

12 22


















 +









 =











λλ
λλ

λλ
λλ' ' '





or:

A λ + A21 λ' + Ɩ = λ

A12 λ + A22 λ' + Ɩ' = λ'

In this system λ = 
λ
λ

1

2









  and λ' is the vector of “labour values” of the unprodu ctive 

cost-increasing inputs, while A is the technological matrix of physical inputs (in 
other words, the inputs of the productive sectors in themselves and in the other pro-
ductive sectors), A12 the matrix (or vector) of the physical inputs of the  productive 
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Productive and unproductive labour 117

sectors in the unproductive sectors, A21 the matrix of the cost-increasing inputs from 
the unproductive sectors in the productive sectors, and A22 the supplies of the unpro-
ductive sectors to each other. In our imaginary economy, the above system is the 
following system of equations:

0.333 λ1 + 4 λ3 + 0.333 = λ1

0.500 λ1 + 0.025 λ2 + 3 λ3 + 0.500 = λ2

0.0001 λ1 + 0.1 λ3 + 0.025 = λ3

Solving the system leads to: λ1 = 0.667, λ2 = 0.941 and λ' = λ3 = 0.028.
Based on what we discussed in Chapter 2, it can be easily shown using the 

solutions Q and Q', and p and p', that if the total surplus value of the productive 
and unproductive sector is equal to total profits in the standard system with Q' > 0:

Q (I − B) λ − Q' B12 λ − Q B21 λ' + Q' (I − B22) λ'  
= σ (Q a + Q' a') c λ = M (11)

= r (Q B + Q' B12) λ + r (Q B21 + Q' B22) λ' (12)

= r (Q B + Q' B12) p + r (Q B21 + Q' B22) p' (13)

It then follows that: (Q B + Q' B12) λ + (Q B21 + Q' B22) λ' = (Q B + Q' B12)  
p + (Q B21 + Q' B22) p' and also that: Q λ + Q' λ' = Q p + Q' p'. Thus, allowing 
that λ' > 0, the standard system enables the transformation of surplus value into 
profits without the value of output in labour values deviating from the value in 
prices of production. That these “labour values” impact on the surplus value or on 
the total value of output solely depends on whether S' > 0, in which case Q' > 0.20 
Cost-increasing inputs that do not lead to a surplus product (S' = 0) give rise to 
a corresponding vector Q' = 0, by which the simultaneous equality of profits and 
surplus value, and the value of output in labour values and prices of production in 
our standard system become:

  Q (I − B) λ − Q B21 λ' = σ Q Ɩ c λ = r Q B λ + r Q B21 λ'

	 	 = r Q B p + r Q B21 p'

such that: Q B λ + Q B21 λ' = Q B p + Q B21 p'

and:  (1 + r) Q B λ + (1 + r) Q B21 λ' = (1 + r) Q B p + (1 + r) Q B21 p'

and therefore: Q λ = Q p.

4.5 Unproductive cost-increasing inputs and  
the rate of profits
We will now return to Marx’s axiom that λ' = 0, mindful that the unproductive 
sectors leave a surplus product such that Q' > 0, and will first elaborate on the 
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118 Productive and unproductive labour

relationship between unproductive cost-increasing inputs and the rate of profits. 
We know that the rate of profits comes as a solution to the prices of production 
system and also, in the absence of capitalist consumption, that it equals the equi-
librium rate of growth in the dual outputs system:

1+( )( )







′r Q Q

B B
B B

21

12 22

�  = (Q  Q') (10)

or:

Q = (1 + r) Q B + (1 + r) Q' B12

Q' = (1 + r) Q B21 + (1 + r) Q' B22

Post-multiplying these two sub-systems of equations by λ and λ', and bearing in 
mind that λ'= 0, will give:

Q λ = (1 + r) Q B λ + (1 + r) Q' B12 λ
21

or, after rearranging the terms:

Q λ − Q B λ = r Q B λ + (1 + r) Q' B12 λ

Since λ = A λ + Ɩ, Q λ can also be written as Q A λ + Q Ɩ. As B = (A + Ɩ c), this 
equality becomes:

Q λ − Q B λ = Q A λ + Q Ɩ − Q A λ − Q Ɩ c λ = Q Ɩ − Q Ɩ c λ  
= r Q B λ + (1 + r) Q' B12 λ (14)

As we know that for each sector it holds that:

Ɩ = (1 + σ) Ɩ c λ = Ɩ c λ + σ Ɩ c λ

i.e. that total labour time in each sector consists of paid (Ɩ c λ) and unpaid (σ Ɩ c λ) 
labour time, it also holds that:

Q Ɩ − Q Ɩ c λ = M = σ Q Ɩ c λ

with σ the uniform rate of surplus value and M the total surplus value.
Based on (14), it is found that:

M = σ Q Ɩ c λ = r Q B λ + (1 + r) Q' B12 λ

or: M = σ Q Ɩ c λ = r Q B λ + Q' B12 λ + r Q' B12 λ

Therefore: σ Q Ɩ c λ − Q' B12 λ = r Q B λ + r Q' B12 λ
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Productive and unproductive labour 119

and: 
r =

 σ Q Ɩ c λ − Q' B12 λ (15)

  Q B λ + Q' B12 λ

Hence, with λ' = 0 and Q' > 0, the rate of profits is the ratio of the surplus value, 
which is distributed as profits (i.e. the total surplus value net of the value of the 
supplies of the productive to the unproductive sectors), to the value of the pro-
ductive capital of the productive and the unproductive sectors. This formula (15)  
is similar to that used by most Marxist scholars since the pioneering empirical 
work of Joseph Gillman (1956) in many calculations of the systemic rate of prof-
its. We denote (15) as the Gillman rate of profits. At the same time, this rate of 
profits is easily derived from the system of production prices as the ratio of the 
total profits in all sectors and the total capital of both the productive and unpro-
ductive sectors.22

The total surplus value, distributed as profits, is:

σ Q Ɩ c λ − Q' B12 λ = r (Q B λ + Q' B12 λ) = r (Q B p + Q' B12 p + Q B21 p' +  
Q' B22 p')

In our numerical example with outputs Q and Q', this is:

M = σ Q Ɩ c λ = Q λ − Q B λ = 669 hours = r Q B λ + (1 + r) Q' B12 λ

and: Q' B12 λ = 89.3 hours

The surplus value that needs to be distributed as profits then equals:

σ Q Ɩ c λ − Q' B12 λ = 579.2 hours

The value of total capital is:

Q B λ + Q' B12 λ = 673.1

and: r = 86%
However, from an orthodox Marxist point of view, this all leads to the con-

tradictory situation that although λ' = 0 and Q' > 0, the rate of profits can, as a 
matter of fact, simply be derived from the system of prices of production. The rate 
of profits, which is based on the labour values involved, is (to paraphrase Joan 
Robinson’s famous dictum about labour values) “devoid of operational meaning” 
(Robinson, 1942, p. xi) and has no empirical relevance. If we wish to link the rate 
of profits to the redistribution of surplus value over the sectors, then we are forced 
to introduce the concepts of productive and unproductive labour being redundant 
as far as the rate of profits is concerned.

As stressed, the above formula for the rate of profits depends on the assump-
tion that the unproductive activities generate a surplus product. Only then is  
Q' > 0 and r < R. However, if it is assumed that the outputs of the unproductive 
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120 Productive and unproductive labour

activities are not storable and cannot be accumulated as capital, then Q' = 0 and 
r = R. To the extent that these unproductive activities are immediately used, 
the necessary constant and variable capital has to be accumulated sufficiently to 
allow their increase in the next production period. Anyway, if we adopt Marx’s 
axiom that λ' = 0 and if the outputs of the unproductive sectors are not stor-
able and cannot be accumulated, then they have no influence whatsoever on the 
 surplus value and the total profits. The previous equality:

σ Q Ɩ c λ − Q' B12 λ = r (Q B λ + Q' B12 λ) = r (Q B p + Q' B12 p + Q B21 p' +  
Q' B22 p')

then transforms into (since Q' =	0):

σ Q Ɩ c λ = r Q B λ = r (Q B p + Q B21 p')

and the rate of profits:

r = 
 σ Q Ɩ c λ − Q' B12 λ (15)

  Q B λ + Q' B12 λ

reduces to:

r =
	  σ Q Ɩ c λ   

= R
 (16)

  Q B λ

The rate of profits is then equal to the ratio of the surplus value produced in the 
productive sectors to the value of the constant and variable capital in these sectors 
only. This rate of profits also equals R of the standard system. It is solely determined 
by the conditions of production of the productive sectors, i.e. by the technological 
inputs structure. The status of these cost-increasing inputs is analogous to Sraffa’s 
“luxuries” or “non-basics” (1960, pp. 6–7), the “Pekinese pet dogs” of Chapter 3.

For our final evaluation of Marx’s axiom (λ' = 0), we should bear in mind at 
this stage that:

1 To the extent that the outputs of unproductive sectors are by their nature 
not storable and cannot be accumulated as capital (Q' = 0), they have no 
influence on the general rate of profits. The surplus value produced in the 
productive sectors is then equal to the profits on the capital of these sectors, 
including the cost-increasing inputs there. Marx’s statement that only pro-
ductive labour leads to the creation of use values is probably interesting, but 
redundant for the extended theoretical argument.

2 To the extent that these unproductive outputs can be considered as inputs that 
are recurring in the process of reproduction (Q' > 0), they reduce the total sur-
plus value that can be distributed as profits in all sectors, i.e. the total profits 
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Productive and unproductive labour 121

in the economy. Well-known historical attempts to quantify the Marxist rate 
of profits23 are mostly incorrect: assuming that λ' = 0 and Q' > 0, but using 
statistical data that are based on prices instead of labour values, no unproduc-
tive expenses at all need to be deducted from total profits. However, if we 
want to calculate total surplus value using data based on prices, we should 
add the relevant supplies of the productive to the  unproductive  sectors, to the 
total profits.

* * *

What if Marx’s axiom that λ' = 0 is ignored and the unproductive activities relat-
ing to the production of cost-increasing inputs are considered to be value creating 
(λ' > 0)? As before, we will first investigate the situation when Q' > 0, after which 
the Q' = 0 case will be considered. The labour value part of equation (12) applies, 
from which the rate of profits can be derived:24

r =
	 	 σ (Q Ɩ + Q' Ɩ') c λ (17)

 (Q B + Q' B12) λ + (Q B21 + Q' B22) λ'

In contrast, if Q' = 0 and λ' > 0, the rate of profits formula is reduced to:

r =
	  σ Q Ɩ c λ (18)

 Q (B λ + B21 λ')

What should be remembered for our final evaluation of Marx’s views on unpro-
ductive labour?

1 To the extent that the outputs of the unproductive sectors by their nature 
cannot be stored and cannot be accumulated as capital (Q' = 0), but are the 
result of activities that are considered as value creating (λ' > 0, in deviation of 
Marx’s axiom), the value of their supplies to the productive sectors influences 
the determination of the rate of profits. However, only the surplus value, pro-
duced in the productive sectors, is of relevance.

2 To the extent that the unproductive outputs recur in the next cycle of the 
reproduction process (Q' > 0) and are value creating (λ' > 0), the rate of prof-
its is the ratio of the total surplus value of the productive and unproductive 
sectors, and the total constant and variable capital of both types of sectors.

In conclusion, the general rate of profits of an economy is therefore equal to:

r =	
  σ (Q Ɩ + Q' Ɩ') c λ (17)

  (Q B + Q' B12) λ + (Q B21 + Q' B22) λ'

According to their nature, some cost-increasing inputs (e.g. the components 
of commerce and finance that can be considered to be pure circulation costs) 
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122 Productive and unproductive labour

will enter the formula with zero labour values. Other cost-increasing inputs will 
enter the formula with zero outputs, as not usable in the next cycle of expanded 
reproduction (e.g. bookkeeping). Accordingly, the required inputs of means of 
production and labour, or the associated supplies of cost-increasing inputs, do 
not affect the rate of profits.

What is the importance today of the cost-increasing inputs, the production of 
which does not give rise to a surplus product and therefore cannot contribute to 
expanded reproduction? Stated differently: what is the importance of the cost-
increasing inputs for which Q' = 0?

Another issue is how the labour theory of value can contribute to an understand-
ing of why these unproductive expenses are made, if they induce the rate of profits 
to decrease. The point is that these unproductive expenses generate dynamic effects 
which cause the rate of profits to increase. First of all, commerce, for instance, 
will shorten the time taken for capital to circulate. The industrial capitalist sells his 
produce to merchants, who will store it in anticipation of a final sale. The industrial 
capitalist thus disposes of his advanced capital more quickly and can restart pro-
duction. The amount of output of goods and services that can be produced with the 
same amount of capital increases. Consequently, the surplus value produced in the 
given time period increases, and since the quantity of capital is still the same, the 
rate of profits rises. In addition, many of these unproductive activities will lead to 
higher labour productivity due to the increased scale of production that accompa-
nies the higher division of labour and specialisation. Marx develops this argument 
pertaining to the dynamic effects of commercial capital over many pages in Volume 
3 of Das Kapital and summarises these effects as follows:

Commercial capital thus creates neither value nor surplus-value, at least not 
directly. In so far as it contributes towards shortening the circulation time, it 
can indirectly help the industrial capitalist to increase the surplus-value he 
produces. In so far as it helps to extend the market and facilitates the division 
of labour between capitals, thus enabling capital to operate on a bigger scale, 
its functioning promotes the productivity of industrial capital and its accu-
mulation. In so far as it cuts down the turnover time, it increases the ratio of 
surplus-value to the capital advanced, i.e. the rate of profit. And in so far as a 
smaller part of capital is confined to the circulation sphere as money capital, 
it increases the portion of capital directly applied in production.

(Marx, 1981, pp. 392–393)

Economies of scale violate the assumption of given input coefficients of Matrix A  
and Vector Ɩ, which will then change with an expansion of the scale of opera-
tions. If labour productivity evolves endogenously in the various sectors, this is 
good reason to closely study the relationship between the factors that cause labour 
productivity to rise and their effects, and to integrate this into the model that we 
have used until now. This field of research is still in its infancy.25 A clue might 
be supplied by the so-called “Verdoorn law” on the relationship between the 
growth rate of industrial production and that of the productivity of labour (Kaldor, 
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Productive and unproductive labour 123

1966).26 This “law”, however, applies to the entire manufacturing industry, not to 
individual sectors. One reason for this is that economies of scale are essentially 
a macro-phenomenon. Between the sectors “spill-over effects” are playing out, 
with technological knowledge (and thus increasing labour productivity) accu-
mulated in one sector flowing to other sectors. An alternative to the “Verdoorn 
law” is to assume that productivity increases are generated by new technologi-
cal knowledge. However, if we do not want to assume that this new knowledge 
falls from the skies like manna but rather generates itself endogenously in the 
dynamic process of capital accumulation, we must return to Marx’s views about 
technological change; yet we also find ourselves in the middle of the present-day 
discussions on endogenous economic growth.27

The impact of economies of scale, learning curve effects and spill-over effects 
on the coefficients of Matrix A and Vector Ɩ has to be built endogenously into the 
input-output structure of the linear model. This brings us to dynamic input-output 
analysis.

4.6 Unproductive labour today and further arguments
On the previous pages we were confronted by the assumptions needed to deal with 
Marx’s concepts of productive and unproductive labour within the framework of 
the linear production model à la Leontief–von Neumann–Sraffa. We stressed that 
Marx considers as productive inputs only those that create use value or contribute 
to maintaining use value. According to this view, commerce and financial ser-
vices take place within the sphere of circulation. They create no use value and are 
therefore unproductive. The importance of this view for our purpose is that the 
activities involved, although indirectly productive,28 reduce, in Marx’s view, the 
surplus value that is distributed over the economic sectors.

In abstracto, this reasoning makes sense. But does it also make sense in reality? 
As a reader, and even as a researcher, it is easy to get carried away by an abstract 
argument. This seems to be the case here. Whereas in Marxism there was, with 
some further refinement, still a connection between value and price theory the 
integration and evaluation of productive and unproductive labour now becomes 
problematic, for both theoretical and empirical reasons.

The systems of equations enabling the determination of outputs, labour val-
ues and prices of production could also be solved when adding unproductive 
activities, albeit in some cases the transformation problem reappeared. It is not 
the mathematics that is the problem, but rather what is included in the system of 
price- and output-determining equations. If Marx’s axiom that cost-increasing 
inputs are not value creating is abandoned, the relevant unproductive sectors 
can be added, leading to outputs, labour values and prices of production. This 
evidently implies that what is considered as “productive” and “unproductive” 
is often based on the researcher’s judgement (and pre-judgement), which also 
implies that much of the occasionally heated debate among Marxists as to how to 
theoretically explain the expansion of the service sector is largely misguided as a 
result of misconceptions and a large dose of metaphysics.
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124 Productive and unproductive labour

With respect to the value-creation process, David Laibman, a leading Marxist 
economist, refuses to distinguish between the sphere of production and the sphere 
of circulation. He concludes that all attempts have failed to establish a solid 
basis for the analytical distinction between productive and unproductive labour 
(Laibman, 1992, Chapter 4). In a comment on a paper, he writes:

In either its analytic or descriptive guises, the distinction [between produc-
tive and unproductive labour] plays no useful role, and should be dropped. 
The clear positive implication of this conclusion is that all waged labor 
employed by capitalists creates value; there is no secondary redistribution 
from productive to unproductive sectors.

(Laibman, 1999, p. 64; italics are Laibman’s)

Moreover, the discussion about unproductive labour has important consequences 
for the logic behind Marx’s value theory. It was argued in Chapter 2 that labour 
values receive the same status as prices of production if we assume – along with 
Marx – that the workers in the various sectors pursue the same (average or nor-
mal) wages–profits ratio. When capital mobility between the sectors is absent, 
prices will emerge that are equal or proportionate to labour values. When both 
tendencies prevail, prices in the economy can be considered as oscillating between 
labour values and prices of production, and that, from a theoretical point of view, 
labour values and prices of production are two sides of the same coin.29

If we assume, for the sake of the argument, that there is no active tendency 
towards the equalisation of the rate of profits and we apply this line of reason-
ing to an a-capitalist economy with Marx’s unproductive sectors, it will be 
seen that:

1 Equilibrium prices will be found in the sectors producing cost-increasing 
inputs that are equal (or proportional) to λ' the corresponding labour values. 
This is evidently impossible when λ'= 0.

2 If Marx’s axiom λ'= 0 is followed, equilibrium prices will be found in the 
productive sectors, which are not equal (or proportional) to λ, the labour val-
ues of the respective outputs produced in the productive sectors. The reason 
for this is that the proportion in which cost-increasing inputs are used differs 
between the sectors, as does the surplus value that remains as profits.

It can therefore be concluded that unproductive inputs in Marx’s analysis cannot 
be reconciled with equilibrium prices that are equal (or proportional) to labour 
values. Only when it is allowed that the production of cost-increasing inputs is 
value creating can Marx’s suggestion of a tendency towards equalisation of the 
rate of exploitation lead to labour values, λ and λ', as equilibrium prices.

The question regarding what prevents the production of cost-increasing inputs 
being considered as value creating is therefore a legitimate one. In an interesting 
passage in Volume 2 of Das Kapital, Marx writes about the transport sector:
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Productive and unproductive labour 125

In the general formula, the product of P is considered as a material thing 
different from the elements of the productive capital, an object that has an 
existence of its own, apart from the production process, possessing a useful 
form different from that of the elements of production. In so far as the result 
of the production process does appear as a thing, this is always the case, even 
when a part of the product enters once more as an element into the renewed 
production process. Thus grain serves as seed-corn for its own production, 
but the product consists only of grain, and thus has a different physical 
shape from the elements applied together with it: labour-power, instruments 
of labour, fertilizer. There are however particular branches of industry in 
which the product of the production process is not a new objective prod-
uct, a commodity. The only one of these that is economically important is 
the communication industry, both the transport industry proper, for moving 
commodities and people, and the transmission of mere information, letters, 
telegrams, etc. (. . .) [W]hat the transport industry sells is the actual change 
of place itself. The useful effect produced is inseparably connected with 
the transport process, i.e. the production process specific to the transport 
industry. (. . .) The useful effect can only be consumed during the production 
process; it does not exist as a thing of use distinct from this process, a thing 
which functions as an article of commerce and circulates as a commodity 
only after its production. However the exchange value of this useful effect 
is still determined, like that of any other commodity, by the value of the ele-
ments of production used up in it (labour power and means of production), 
plus the surplus-value created by the surplus labour of the workers occupied 
in the transport industry. In respect of its consumption, too, this useful effect 
behaves just like other commodities. If it is consumed individually, then its 
value vanishes with its consumption; if it is consumed productively, so that it 
is itself a stage of production of the commodity that finds itself transported, 
then its value is carried over to the commodity as an addition to it.

(Marx, 1978, pp. 134–135; our italics)

This passage shows clearly that, in spite of the output of the transport sector being 
not material and not storable, and therefore not part of the surplus product and 
not suitable for accumulation, the sector nevertheless produces exchange value. It 
is a logical statement as transportation (like storage) conserves use value, which 
for Marx is a productive activity. The point that we want to make is that a similar 
argument can be advanced for the “products” and services of the financial sec-
tor, as well as i.e. advertising, designing, accounting, etc., which today, like the 
transport sector in Marx’s time, are “economically important”. Jacques Nagels 
argues (1974, pp. 73–75, 92–93, 98–99, 101–102) that as a result of the increasing 
socialisation of production, industrial research and also a growing component of 
management should be considered as part of die Gesamtarbeit.

We have also seen that Marx, in different places in Das Kapital, indicates 
that such services are indirectly productive: they accelerate the rotation time of 
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126 Productive and unproductive labour

capital and allow more to be produced with the same amount of capital. In terms 
of the mathematics of the linear production model, the input coefficients of the 
production period become smaller, which has a positive impact on the rate of 
profits. But it should be clear that the model completely neglects the dynam-
ics of this process. How, and by how much, the input coefficients are changing 
remains outside of the model, which means that the concept of unproductive 
labour time being spent on the production of cost-increasing inputs is also based 
on this purely static linear model. To what extent these so-called unproductive 
activities are “indirectly productive” (dixit Marx) is not elaborated on in Das 
Kapital; nor can it be based on a model with essentially fixed input propor-
tions. It is a scientific mission to transform the linear production model, which 
implicitly or explicitly is used in Marxist economics, into a non-linear dynamic 
model. Much can be learnt from the abundant scholarly literature available in this 
field, which introduced the time factor (Leontief, 1970), technological change 
(Pasinetti, 1965, 1993), choice of production techniques as a function of prices 
and wages (Morishima, 1964, pp. 54ff.), R&D-driven growth (Los, 2000), etc. 
(see, for example, Duchin and Szyld, 1985). However, these dynamic models 
lead to unstable rates of growth due to their underlying assumptions, which has 
reduced their academic appeal over time.30

Marx’s “productive labour” concept can contribute little to the understanding 
of today’s world and has lost much of its empirical usability. We already know 
from Marx that most of the logistics activities are productive. However, how are 
we to view the spectacular expansion of the financial sector, which is not only 
involved in money circulation and lending, and is “indirectly productive”, but 
also provides financial services (management of financial assets, insurance, etc.) 
to consumers (and hence to the workers)? What about advertising and publicity, 
which create consumer needs and thus contribute to the production of new use 
values – which, in turn, are steadily penetrating socially necessary consumption?

The service sectors have become a large part of the gross national product and 
we find it appalling that all these service activities are financed by the surplus 
value of the economy. In the 1960s, the Marxist literature devoted a lot of atten-
tion to the interpretation of the service sectors and the implications for the future 
of capitalism. In Monopoly Capital, the ground-breaking book that Paul Baran 
and Paul Sweezy published in 1966, it was argued that an ever-increasing propor-
tion of the actual as well as the potential economic surplus is wasted on publicity, 
sales promotion, finance, insurance, etc., which showed the growing irrationality 
of the capitalist system. Apparently almost seamlessly, their neo-Marxist theory 
linked Marx’s theory of unproductive labour to that of growing surplus value 
realisation problems and the resulting stagnation of monopoly capitalism.

That what happens in the sphere of production and the sphere of circulation is 
intertwined and that both spheres are necessary for the creation of the surplus value –  
in other words that the potential surplus value which is produced needs to be 
realised and is determined by the capitalists’ savings and investment behaviour –  
is forcefully argued by Harris (1975, 1978), and can clearly be seen by combining 
our Figures 2.131 and 3.4: with a given wage rate ω* (and a rate of exploitation) 
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Productive and unproductive labour 127

corresponds a rate of profits r*, which, however, requires a rate of accumulation 
g* to be realised. Through accelerating the rotation of capital, commerce and bank-
ing, for instance, have an increasing effect on the rate of profits. As a result, as 
long as this effect is working, the wage–profits relationship (Figure 2.1) changes, 
with a higher rate of profits corresponding to each given wage rate. If the urge to 
accumulate is high enough, this higher rate of profits will be realised by increasing 
capital accumulation.

Over the years, the Marxist view that an increasingly important part of the sur-
plus value is realised by unproductive expenditures has become more implausible. 
Ernest Mandel gives an alternative interpretation by pointing to the existence of 
surplus capital in “late capitalism”, which he attributes to the over-capitalisation 
of non-invested capital. He writes:

As long as “capital” was relatively scarce, it normally concentrated on the 
direct production of surplus-value in the traditional domains of commodity 
production. But if capital is gradually accumulated in increasingly abundant 
quantities, and a substantial part of social capital no longer achieves valoriza-
tion at all, the new mass of capital will penetrate more and more into areas 
which are non-productive.

(Mandel, 1975, pp. 387–388)

To some extent this reconciles the orthodox Marxist view of unproductive labour 
as not being value creating with the empirically untenable implication that if these 
activities are financed by surplus value, the remainder of that surplus value to be 
distributed as profits will be very small indeed and occasionally even negative! 
How long can Mandel’s surplus capital thesis be upheld? It is true that, given 
this reasoning, unproductive activities are no longer deducted from the amount of 
surplus value, but the capital used in these activities still participates in the distri-
bution of the surplus value. Furthermore, this thesis logically leads to a falling rate 
of profits and to the apocalyptic breakdown of capitalism.

4.7 Capitalist cost-increasing inputs: productive but wasteful . . . 
A final remark is needed regarding the position of the financial sector in the 
capitalist economy, which evidently extends far beyond that of financial inter-
mediation. Rather, it is essentially concerned with ownership of capital and the 
reproduction of the power relations in the class structure of capitalist society. 
Evidently, when compared with a hypothetical classless society, the activities 
performed by the financial sector are hugely inefficient and an enormous waste 
of economic resources. In this sense, such activities could easily be considered 
as unproductive32 – not based on the analytical definition used in this chapter but 
on an “evaluative definition”, to use David Laibman’s terminology. Similarly, 
much of the labour time that is directly or indirectly spent on advertising, on 
socially unnecessary product changes, etc. can be considered as wasteful and 
 unproductive – which is the result of an “evaluative” approach and in spite of the 
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128 Productive and unproductive labour

relation to material use-value production. In contrast, within the capitalist mode of 
production and reproduction, such activities both create value and often produce 
a surplus product.

Here, Paul Baran’s concept of “potential economic surplus” becomes relevant 
(Baran, 1957, p. 42). We define the “actual economic surplus” (ES) as the differ-
ence between the total value of macroeconomic output Y and the necessary costs 
to produce it (the total constant and variable capital):33

ES = Y − (C + V)

The constant and variable capital consists of two parts: the costs of production C0 
and V0 which are technologically given, and the typical capitalist production and 
circulation costs Cc and Vc. This definition implies that:

ES = Y − (C0 + V0) − (Cc + Vc)

Next, we define the “potential economic surplus” (PES) (Cuyvers, 1972, pp. 208–209) as:

PES = PY − (C0 + V0) − ∆(C0 + V0)

with PY the value of potential output. According to the neo-Marxists, monopoly 
capitalism is, for various reasons that we will discuss in subsequent chapters, 
characterised by less output than that which is possible with the technological 
knowledge and capabilities, and with the existing production capacity. According 
to the above definition, the potential economic surplus is in fact the surplus in 
the economy if, from the value of potential output we deduct the  technologically/
socially necessary costs (C0 + V0), as well as the additional technologically/
socially necessary cost ∆(C0 + V0) required to produce (PY − Y).

Since from the ES definition it follows that:

(C0 + V0) = Y − ES − (Cc + Vc)

we can also, after rearrangement, rewrite the PES formula as:

PES = [(PY − Y) − ∆(C0 + V0)] + ES + (Cc + Vc)

The first part [(PY − Y) − ∆(C0 + V0)] represents the potential output that is not 
produced (PY − Y) after deduction of the required additional technologically/
socially necessary costs. The second part of the PES is the actual economic sur-
plus ES, i.e. what is available as actual resources for accumulation. The third part 
of the PES is made up of the specifically capitalist social costs.

Based on this PES definition, the specifically capitalist social costs are part 
of the potential economic surplus, irrespective of whether or not they are also 
included in the Marxian surplus value. In this way, we avoid the discussion on 
what is “productive” and what is not, and the focus is on what is available for 
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Productive and unproductive labour 129

accumulation and largely wasted. This wastage relates to: (1) what is not pro-
duced as output/value added, (2) capitalist consumption, the spending on the state 
apparatus, etc.,34 and (3) specifically capitalist socially necessary costs. Whether 
banking and finance or publicity belong to category (2) or (3) is irrelevant, as they 
are part of the waste component of the PES. In contrast, what is considered as 
relevant is how the PES is used.

How the PES is used is thus the most relevant issue, not what is productive or 
unproductive. Is the PES spent in a socially useful way, or is it wasted? In other 
words, is part of the PES lost on expenditure that does not contribute to eco-
nomic growth, to material and immaterial welfare, to necessary infrastructure and 
 environment-improving investments, etc.?

According to Baran and Sweezy, the waste components of the PES consist of:

 • The consumption of the ruling class
 • The spending of the state apparatus, the army, the church, etc.
 • Irrational investments and “conspicuous consumption” (luxurious offices, 

private jets for the top management, etc.)
 • Banking and finance, publicity, sales promotion, etc.
 • The not-produced surplus.

A crucial question relates to how to determine potential output. In the past, we 
followed two approaches: an empirical approach and a theoretical approach 
(Cuyvers, 1972, 1982). The former approach calculates potential output, using 
macroeconomic data on the capital stock and the available labour power. This 
approach is easy, but from a theoretical perspective debatable. Furthermore, alter-
native (possibly non-capitalist) production methods are not taken into account. 
The effect of alternative production methods can be analysed using the theoreti-
cal approach of the linear production model, but cannot be empirically applied 
because of the lack of data.

4.8 Conclusions
In this chapter, we investigated Marx’s concept of unproductive labour. Most 
of our attention was devoted to unproductive labour in the production of cost-
increasing inputs for the productive spheres of production (the so-called “faux 
frais” of production). Marx defines as unproductive those activities and inputs that 
do not create, conserve or contribute to the creation of use value. This definition 
forced us to think carefully about the spectacular expansion seen in the service 
sector over the last century. We found, however, that whether or not the outputs 
of such activities create a surplus product depends on these outputs being stor-
able, such that they can be used in the following cycle of expanded reproduction. 
In fact, the same can be said of a number of services that are used in production 
processes, such as management in its many guises, consulting, design, R&D, etc., 
or the many consumer services that can be considered today as being part of the 
socially necessary consumption required for the reproduction of labour.
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130 Productive and unproductive labour

In Marx’s highly theoretical and abstract model of capitalism, unproductive 
labour is, no doubt, an interesting and compelling concept. However, it should be 
reconsidered as a concept that is useful for understanding the laws of motion in 
capitalism. At first sight it looks that from a purely theoretical point of view it makes 
sense to distinguish, as Marx does, between the spheres of production and circula-
tion, but this distinction becomes untenable if we consider the impact of changes in 
the sphere of circulation on the input-output relations in the sphere of circulation.

Moreover, the distinction has become increasingly blurred in the real world. It 
is worthwhile looking at an alternative form of treatment of the activities leading 
to cost-increasing inputs, particularly as the list of services – the productive or 
unproductive character of which one can argue about – has become inexhaust-
ible. How should publicity or the services of the financial sector be dealt with in 
this context? According to Marx, both should be seen to be related to circulation, 
not production. However, often these services are inextricably intertwined with 
productive activities. Publicity, for instance, also leads – albeit artificially – to the 
production of new use values, and the financial sector provides services to blue 
and white collar workers in the productive sectors. The aim of this chapter was not 
to be conclusive, but rather to reveal and analyse the theoretical problems relating 
to Marx’s concept of unproductive labour.

Having translated Marx’s productive and unproductive labour concept in 
terms of the matrix algebra of the linear production model pioneered by Sraffa, 
Morishima and others, we found that a crucial characteristic of unproductive, 
cost-increasing inputs is their inability to be stored and therefore their unsuitabil-
ity for accumulation. Stated differently: outputs are not part of the surplus product 
of the economy; they are neither part of the outputs along Morishima’s balanced 
growth path nor the outputs of Sraffa’s standard system. They have no labour 
value and they do not have any effect on the rate of profits.

However, it can be argued that cost-increasing inputs, such as advertising, 
banking products and services, or even bookkeeping, are either value creating 
or lead to a “surplus product” of some kind, or both. In this case, their status in 
the linear production model is entirely different. We have shown that the rate 
of profits is only reduced by such “unproductive activities” if they are not value 
creating but rather allow expanded reproduction. This is, however, one of the four 
possible combinations of value creation and/or of leading to a surplus product. In 
an economy with only one type of cost-increasing input, the situation would be 
clear. Yet if all four types of unproductive activities exist simultaneously, some 
do not contribute to surplus value production, while others do. Furthermore, for 
some, only the supplies from the productive sectors are relevant, while for others, 
all capital use should be taken into account, making the impact of the so-called 
unproductive sectors on total surplus value much more complicated than Marx 
and orthodox Marxists envisaged. We argued, however, that the dominant form 
of these inputs is value creating.

We also argued that if some cost-increasing inputs can be “stored” for expanded 
reproduction, to consider them as not value creating would re-introduce the old 
“transformation problem” that we had hoped to avoid by analysing output along 
a balanced growth path or using a Sraffa-like standard system. This “problem” 
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Productive and unproductive labour 131

can only be avoided if the production of cost-increasing inputs is taken as value 
creating. Moreover, as most (if not all) cost-increasing inputs of commerce and 
finance are indistinguishable from the pure costs of circulation, they should all be 
considered as value creating. This, in turn, implies that in the end all sectors pro-
ducing cost-increasing inputs contribute to surplus value creation and their capital 
has an impact on the rate of profit in the economy.

Finally, we argued that, following Marx’s suggestion about a tendency towards 
the equalisation of the rate of exploitation between the sectors of production, 
labour values are equilibrium prices that have the same status as prices of produc-
tion. However, if some cost-increasing inputs are not value creating, it becomes 
hard to imagine how such a tendency would work. Furthermore, in this case, 
the inconsistencies can only be avoided by considering cost-increasing inputs as 
value creating which, however, cannot be reconciled with the views of Marx and 
those of many (though not all) Marxists.

One possible way out of a sterile discussion on which activities are productive 
and which are not is to use Paul Baran’s “potential economic surplus” rather than 
total surplus value. The crucial issue becomes whether or not activities are a waste 
of the potential economic surplus, and all unproductive activities, in Marx’s view, 
will be part of this surplus.

Notes
 1 We should warn the reader about the popular misconception that productive labour is 

useful labour. For example, the labour of the accountant can be useful, but is consid-
ered by Marx as unproductive for reasons that will become clear in due course.

 2 “Monopoly capitalism” is “capitalism in its monopoly stage”, as Baran and Sweezy 
put it (1966, p. 6), with the proviso that the term “monopoly” includes the situation 
of a single seller, but also, more importantly, that of oligopoly. For a review of the 
Marxist and neo-Marxist theories of monopoly capitalism from Lenin, over Kalecki 
and Steindl, to Baran and Sweezy, see Sawyer (1988).

 3 An excellent overview of the literature is to be found in Hunt (1979). For some more 
recent contributions to the debate, we refer to, for example, Laibman (1992, Ch.4), 
Mohun (1996, 2002), Houston (1997) and Cockshott and Zachariah (2006).

 4 The accumulation in economic infrastructure by the state is assumed to take place in 
sector 1, whereas the consumption of this infrastructure is counted as used-up constant 
capital of the respective sectors. The usage of this infrastructure by the workers is part 
of the variable capital of each sector.

 5 As mentioned before, our definition of the standard system is not Sraffa’s, since we 
include the necessary consumption of the workers as inputs and advanced as variable 
capital. Our “standard system” is the system of equations used by Michio Morishima, 
one of the solutions of which is the vector of outputs that, in the absence of capitalist 
consumption, allows balanced growth of the system at R × 100% (see Morishima, 1973).

 6 For the sake of clarity, we must stress that the iron sector is identical to that in the 
numerical example of Chapter 2, but unlike the wheat sector which shows different 
technological input coefficients.

 7 We are using q* to denote the output vector of the standard system, as distinct from q, 
an output vector that is not linked to the standard system.

 8 The calculation rules for matrices and vectors that are relevant for us are summarised 
in Chapter 1, section 1.4.

 9 The reader is referred to Chapter 1, section 1.4 for the relevant calculation rules for 
matrices and vectors.
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132 Productive and unproductive labour

 10 Here and in the next section, we follow the arguments presented by Cuyvers (1978), 
while also building on the insights gained in the previous chapters.

 11 At this stage there is no need for q to be equal to q* of the standard system.
 12 As discussed in Chapter 2, this statement is not correct, as Marx’s rate of profits based 

on value aggregates, is only equal to the rate of profits as defined in the price system, if 
the composition of capital is the same in all sectors of the economy, or if this is not the 
case, if the structure of outputs is that of Sraffa’s standard system.

 13 This ensures equality between total surplus value and total profits.
 14 We assume that bookkeeping entries (or other unproductive services), by their nature, 

cannot be transferred to the next production period and therefore cannot be accumu-
lated as capital. Hence, they are not part of the surplus product.

 15 It should be stressed that this interpretation of (Q, Q') does not permit capitalist con-
sumption. It is similar, but not identical, to Sraffa’s standard system (see Sraffa, 1960). 
It differs from Sraffa’s standard system in that it includes the matrix of necessary con-
sumption, as we assume with Marx and Morishima that variable capital is advanced by 
the capitalists (see Morishima, 1973).

 16 Since it follows from (10b) that Q λ − Q B λ = r Q B λ + (1 + r) Q' B12 λ.
 17 Remember that in the standard system, R = 115.1%, q*1 = 2152 kg iron and q*2 = 568 kg 

of wheat. We have also just seen that q*3 = 0.
 18 As in Chapter 2, the prices of production are expressed in labour hours, not in monetary 

units. The so-called “New Interpretation” of Marx’s theory of value, which makes use 
of the “Monetary Expression of Labour Time” (MELT), assumes that what is productive 
and unproductive was defined previously and that the MELT is the ratio between the 
total nominal value added and the labour time that has been spent productively. See, for 
example, Foley (2000, p. 21). Consequently, the procedures for the “New Interpretation” 
are not suited to determining what is productive and what is not.

 19 We write “labour values” to distinguish them from the labour values produced in pro-
ductive sectors.

 20 In a linear model of production, positive prices and outputs in all sectors are only pos-
sible if all sectors show a surplus above what is required for simple reproduction. In 
the literature on the subject, this condition is known as the Hawkins-Simon condition  
(see Hawkins and Simon, 1949, pp. 247–248).

21 The reader is reminded that we are placing no limitation on the surplus product of the 
unproductive sectors in the form of S' = 0. Therefore, it is possible that Q' > 0.

 22 In his impressive empirical research on the evolution of the rate of profits in the USA 
between 1948 and 1989, Mohun (2002, p. 213) used a rate of profits formula in which 
only wages of the unproductive workers are deducted from total surplus value and 
not the value of the supplies of the productive to the unproductive sectors, which is 
 evidently wrong.

 23 See, for example, Gillman (1956) or Phillips (1966), and more recently, Moseley 
(1991, 1997).

 24 In the numerator of (17), λ' is absent as we previously assumed that no elements of  
Q' belong to the socially necessary consumption (c' = 0).

 25 Pasinetti (1993, pp. 30ff.) has modelled continuous changes in labour productivity, i.e. 
in the coefficients of Vector Ɩ, but not in the input coefficients of Matrix A. However, 
what is causing labour productivity to change at a given rate is not specified.

 26 The “Verdoorn law” goes back to P.J. Verdoorn (1949). For a good overview of the 
literature, see, for example, Bairam (1987).

 27 One of Paul Romer’s premises on which the theory of endogenous growth is based is 
that technological change is largely due to intentional actions taken by agents who are 
reacting to the market situation (see Romer, 1989).

 28 Marx (1981, p. 392): “Commercial capital thus creates neither value nor surplus-value, 
at least not directly. In so far as it contributes towards shortening the circulation time, it 
can indirectly help the industrial capitalist to increase the surplus-value he produces.”
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Productive and unproductive labour 133

 29 See, in this respect, Cuyvers (1986), where this tendency towards an equalisation of the 
rate of exploitation is used to prove mathematically that positive labour values exist in 
a system with alternative techniques of production.

 30 Among the assumptions that are causing this dynamic instability, we mention invest-
ment reversibility, full capacity utilisation and perfect foresight. See Takayama (1985, 
pp. 503–517).

 31 When not using Sraffa’s standard system, the wage–profits curve of Figure 2.1 is 
 evidently not linearly shaped.

 32 This type of analysis goes back to Paul Baran’s concept of potential economic surplus 
(see Baran, 1957).

 33 Baran views the actual economic surplus as the difference between the current 
output of society and current consumption, i.e. what is immediately available for 
accumulation.

 34 See this chapter, section 4.1.
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5 Laws of motion of capitalism – 
accumulation, technical change  
and super-profits

It must be acknowledged that Marx was a master in the art of constructing a 
theoretical model based on his views and expectations about the dynamics of 
capitalism, forging interactions between various crucial variables and also 
establishing links to his theory of value and surplus value. This model was the 
springboard to Marx’s theory of the laws of motion of capitalism.

In the previous chapters we outlined, from a somewhat more static perspective, 
the relationship between accumulation, the rate of profits and the wage rate, under 
conditions in which there was no interaction between the wage rate and technical 
change. In the present chapter we will first discuss the dynamics underlying these 
relationships.

In Marx’s view, the never-ending capitalist urge to expand and accumulate is 
often frustrated either by the available labour reserves, i.e. the size of the work-
ing population and the number of hours that this population can work, or by high 
wage levels. To the extent that wages are the constraining factor, it should be 
noted that this is only temporary since the capitalists will create unemployment 
by accumulating less than before, which will induce the wage rate to fall. To the 
extent that the available labour-power is the constraining factor, Marx expects the 
capitalists to introduce labour-saving technologies, which will reduce this con-
straint, if not eliminate it completely.

At least two laws of motion can be derived from the capitalist urge to accu-
mulate: (1) the cyclical replenishment of the “industrial reserve army” and  
(2) the permanently felt tendency to introduce new production methods that 
increase labour productivity. In this chapter we will limit ourselves to the latter.1 
This law of motion will be discussed in great detail in the sections that follow 
because of the theoretical complexities involved and the importance of under-
standing how technical change influences the rate of surplus value and the degree 
of mechanisation in an economy. We will follow Marx’s reasoning that changes in 
the degree of mechanisation will also change the ratio between the constant capital 
and the variable capital. This ratio, in turn (in Marx’s words, “the value composi-
tion of capital”), is crucial for understanding the impact of technical change on the 
average rate of profits in the long run. The degree of mechanisation of production 
(in Marx’s words, the “technical composition of capital”) will appear to be better 
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136 Laws of motion of capitalism

suited to the identification of the complex and (from an analytical perspective) 
often indeterminate effect of technical change. It is to the extent that the technical 
composition of capital influences the value composition that Marx introduces his 
concept of the organic composition of capital.

In a famous passage from Volume 1 of Das Kapital, Marx writes:

The composition of capital is to be understood in a twofold sense. As value, 
it is determined by the proportion in which it is divided into constant capi-
tal, or the value of the means of production, and variable capital, or the 
value of labour-power, the sum total of wages. As material, as it functions 
in the process of production, all capital is divided into means of produc-
tion and living labour-power. This latter composition is determined by the 
relation between the mass of the means of production employed on the one 
hand, and the mass of labour necessary for their employment on the other. 
I call the former the value-composition, the latter the technical composi-
tion of capital. There is a close correlation between the two. To express 
this, I call the value-composition of capital, in so far as it is determined by 
its technical composition and mirrors the changes in the latter, the organic 
composition of capital.

(Marx, 1976, p. 762)

Although this distinction has caused much confusion in the past, it is an appropri-
ate instrument of analysis, as we will demonstrate below.

5.1 Marx on the relationship between capital accumulation,  
the rate of profits and the wage rate, and the so-called  
“industrial reserve army”2

Given the capitalists’ strong urge to accumulate, the total surplus value, i.e. the 
total amount of surplus labour, limits the amount of capital that can be accumu-
lated. As the size of the working population determines the maximum number 
of hours that can be worked (Marx, 1981, p. 523), it also – at each point in time 
and for a given rate of surplus value σ – determines the surplus value that can be 
produced (Marx, 1981, p. 352). The capital stock with which the workers work 
is evidently the result of accumulation of the past, and at each moment, a datum. 
However, the size of the working population is continuously adjusting. Marx sees 
the operation of the mechanism that brings the required labour power into line 
with the accumulation needs of the capitalists as follows:

A momentary excess of surplus capital over the working population it com-
mands has a double effect. On the one hand it will gradually increase the 
working population by raising wages, (. . .) while on the other hand, by 
using methods that create relative surplus-value (introduction and improve-
ment of machinery), it produces far more quickly an artificial and relative 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



Laws of motion of capitalism 137

over-population (. . .). It thus follows from the very nature of the capitalist 
accumulation process (. . .), that the increased mass of means of production 
designed to be turned into capital finds a correspondingly increased and even 
excessive working population available for exploitation.3

(Marx, 1981, p. 325)

Marx also deals extensively with this relationship in Volume 1 of Das Kapital. 
In this regard, for example, he writes: “To put it mathematically: the rate of accu-
mulation is the independent, not the dependent variable; the rate of wages is the 
dependent, not the independent variable” (Marx, 1976, p. 770).

Following on from this, the creation of a relative reserve of labour power 
(Marx’s “industrial reserve army”) through technological change is “the absolute 
general law of capitalist accumulation” (Marx, 1976, p. 798). It is significant that 
Marx refers to the size of the accumulation and not to the rate of accumulation, a 
point that he also stresses elsewhere in Das Kapital. The reason for this is that the 
development of capitalism is accompanied by an increase in the absolute size of 
the total surplus value and of capital accumulation4 (Marx, 1976, p. 770).

This argument incorporates, in the absence of technical change, the relation-
ship between the desired rate of accumulation and the change in the rate of profits, 
which we discussed in Chapter 3. A high desired rate of accumulation will create 
labour scarcity, which will put upward pressure on the wage rate and will tend to 
force the rate of profits down. However, so the argument goes, technical changes 
and innovations will be introduced which will eliminate the pressure on the labour 
market conditions and, via the growth of the “industrial reserve army”, will trans-
form the labour market into a “buyer’s market” dominated by the  capitalists 
(Marx, 1981, pp. 771, 780–781; Marx, 1981, p. 364).5

5.2 The capitalist hunger for super-profits as the motivation  
for technical change and innovation
It would be wrong to think that Marx only established the relationship between 
labour scarcity and technical change. In fact, in Marx’s view, production pro-
cesses and methods are being continuously revolutionised in the wake of technical 
changes, which are driven by capitalist competition. The capitalists are under con-
tinuous pressure to produce at lower cost. Such pressure is also present in times of 
high unemployment, i.e. when the pressure to cope with labour scarcity is absent, 
and is therefore unrelated to Marx’s labour scarcity argument. During times of 
massive unemployment, increases in labour productivity will allow cut-throat 
price competition (Marx, 1976, p. 582; Marx, 1981, pp. 363, 373).

We first discuss how the introduction of new or improved production methods 
initially generates super-profits, after which the innovations spread to the com-
petitors and induce changing equilibrium prices. We then investigate how new 
production methods in the sector producing necessary consumer goods affect the 
total surplus value produced, via an increase in the rate of surplus value to which 
this at first leads.6
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138 Laws of motion of capitalism

Consider the following two-sectoral system of labour values:

A11λ1 + Ɩ1 = λ1

A12λ1 + A22λ2 + Ɩ2 = λ2

In this system of equations, λ1 is the vector of the labour values of the means of 
production produced in sector 1 and λ2 is that of the necessary consumer goods 
produced in sector 2. The solution of λ1 is:

(I − A11)
−1 Ɩ1 = λ1

The second sub-system can then be rewritten as:

  A12(I − A11)
−1 Ɩ1 + A22λ2 + Ɩ2 = λ2

or:  A12(I − A11)
−1 Ɩ1 + Ɩ2 = (I − A22) λ2

which has as a solution:

(I − A22)
−1 A12(I − A11)

−1 Ɩ1 + (I − A22)
−1 Ɩ2 = λ2

This becomes somewhat more complicated in the system of equations of pro-
duction prices because we have assumed that the wages are advanced by the 
capitalists and therefore yield a rate of profits. This means that while Matrix A is 
not relevant, Matrix B is; in contrast to A, B contains no zero partition. The price 
of production of the means of production can thus not be calculated independently 
of that of consumer goods. The necessary consumer goods required to produce the 
means of production contribute to the determination of the price of production of 
the means of production. The price vector p follows as the solution of the system 
of equations: (1 + r) B p = (1 + r)(A + Ɩ c) p = p. However, for the sake of sim-
plicity, we use labour values in our further analysis. This approach is easier and 
allows more transparent conclusions.7

It is assumed that in all economic sectors, capitalist producers are compet-
ing with one another. This competition gives rise to constant pressure to reduce 
prices. A capitalist who introduces a new production method which, for instance, 
increases labour productivity in his factory only, will have a lower cost of pro-
duction than his competitors and will earn super-profits. After a period of time, 
the new method of production will also be adopted by the other capitalists in the 
sector, which will lead to a fall in the price of production in the sector. Thus, the 
super-profits of the first introducers will have disappeared by then.

We again consider our imaginary economy of Chapter 2, which we assume to 
be on its maximum balanced growth path. By implication we are assuming that the 
sectoral output proportions in the economy are those of its standard system. If, in 
total, 100 labour hours are performed, the standard outputs are: q1* = 123.8 kg of 
iron and q2* = 118.5 kg of wheat (assuming, as before, that the socially necessary 
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Laws of motion of capitalism 139

consumption of the workers per working hour amounts to 0.5 kg of wheat). The 
scheme of reproduction is therefore as follows:

41.3 kg iron + 20.6 kg wheat → 123.8 kg iron

59.3 kg iron + 77.0 kg wheat → 118.5 kg wheat

100.6 kg iron 97.6 kg wheat

This leads us to the system of price of production equations:

(0.333 p1 + 0.167 p2) (1 + r) = p1

(0.500 p1 + 0.650 p2) (1 + r) = p2

with the solutions: r = 21.8%, p1 = 0.437 hours of labour time and p2 = 1.302 hours 
of labour time.

Now assume that sector 1 comprises ten identical producers who are each 
producing 12.4 kg of iron and that one of them succeeds in increasing labour 
productivity in his factory by 20% through the introduction of more efficient 
organisational methods or a newly invented labour-saving production method. 
He then produces 20% more (14.9 kg of iron) during the same time as before 
(3.33 hours). Whereas the average labour productivity in the sector amounts 
to 3 kg of iron per hour, it rises to 3.6 kg in the factory of our innovator. We 
can safely assume that since only one capitalist introduced the innovation, p1 
is unchanged. The cost of production per kilogram of iron output, measured in 
hours of labour time, is:

0.333 p1 + 0.167 p2 = 0.362 hours8

and the profits per kilogram of iron: 0.075 hours.9

Following the introduction of the new production method, the cost of produc-
tion in the factory of the innovating capitalist will be:10

0.333 p1 + 0.139 p2 = 0.32711

and his profits per kilogram of output will be: 0.110, which is the normal profit per 
unit of output in the sector but augmented by a super-profit of 0.036.

The super-profits will be eroded when the other capitalists also start to intro-
duce the new production method. When the new method has become the norm in 
the sector, the economy at large will be proportioned according to the scheme of 
reproduction:

49.6 kg iron + 20.6 kg wheat → 148.6 kg iron

59.3 kg iron + 77.0 kg wheat → 118.5 kg wheat

108.9 kg iron 97.6 kg wheat
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140 Laws of motion of capitalism

The net product of the economy now consists of 39.7 kg of iron and 70.9 kg of wheat, 
with a remaining surplus of 39.7 kg of iron and 20.9 kg of wheat.12 Ultimately, new 
prices of production will take hold, based on the following system:

(0.333 p1 + 0.139 p2) (1 + r) = p1

(0.500 p1 + 0.650 p2) (1 + r) = p2

Making (as in Chapter 2) the value of the net product equal to the directly spent 
labour time in the economy:

100 hours = 70 p1 + 60 p2

the equations can be solved, which gives: r = 25.14%, p1 = 0.407 hours and  
p2 = 1.191 hours.

It can thus be concluded that the quest of each individual capitalist for new and 
better production methods is fuelled by his hunger for super-profits. Given, though, 
that the new methods will also penetrate the factories of the other capitalist pro-
ducers, the super-profits will evaporate and a new set of prices of production and 
another general rate of profits will emerge (leading, in our example, to a higher 
rate of profits than before).

5.3 The effect of technical change on the surplus value  
and the rate of surplus value
We have seen that, according to Joan Robinson’s model, ever-recurring labour 
scarcity tends to keep the actual rate of accumulation below the desired rate 
of accumulation. The permanent introduction of labour-saving technology and 
production methods will either fully or partly eliminate this constraint. In all 
sectors, more output will be produced where the same amount of labour is used, 
which will make the surplus product expand, thus stimulating the accumulation 
of capital and the rate of expansion of the economy.

We must first investigate the impact of the introduction of labour-saving tech-
nical change on the actual and possible rate of accumulation in the economy, 
starting with Figure 3.5 in Chapter 3 where the maximum attainable rate of 
growth g' is lower than the equilibrium rate of growth g*. Ignoring capitalist 
consumption, such that the rate of profits coincides with the maximum attainable 
rate of growth, the slope of the realisation curve will be 45 degrees. An increase 
in labour productivity in the consumer goods sector and/or in the capital goods 
sector will bring about an increase in the rate of profits and the maximum rate of 
accumulation. This is illustrated in Figure 5.1 below.

The rate of growth thus moves towards the desired rate of accumulation g*. As 
long as this desired rate is not reached, new labour-saving (labour productivity-
enhancing) production techniques will be introduced.

The outcome described in section 5.2 illustrates the effect of an increase in 
labour productivity in the capital goods sector. However, what will be the impact 
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Laws of motion of capitalism 141

of an increase in labour productivity in the consumer goods sector? We must first 
consider the general case, with the help of a numerical example. For the sake of 
simplicity, we assume that labour productivity in both sectors is rising at a rate 
of α × 100%.13 This means that after such a rise, the labour input coefficients of 
Vectors Ɩ1 and Ɩ2 will be:

Ɩ'1 = Ɩ1/(1 + α)

Ɩ'2 = Ɩ2/(1 + α)

The rise in labour productivity has the following effect on λ1 and λ2:

(I − A11)
−1 Ɩ1/(1 + α) = λ1' = λ1/(1 + α)

(I − A22)
−1 A12(I − A11)

−1 Ɩ1/(1 + α) + (I − A22)
−1 Ɩ2/(1 + α) = λ2' = λ2/(1 + α)

Figure 5.1  Labour-saving production techniques in the consumer goods sector lead to an 
increase in the maximum attainable rate of accumulation from g' to g+
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142 Laws of motion of capitalism

It can be seen that a general rise in labour productivity of α × 100% leads to a fall 
in the labour values of α

α1
100

+
× %.14

We assume that the necessary consumption of the workers per working hour, 
Vector c, is unchanged and that q = q*, i.e. the outputs with balanced expansion 
of the economy without capitalist consumption (our standard system in previous 
chapters). Before the increase in labour productivity in sector 2, the situation was 
as follows:15

q1 A11λ1 + q1 Ɩ1 c2 λ2 + σ q1 Ɩ1 c2 λ2 = q1 λ1

q2 A12λ1 + q2 A22λ2 + q2 Ɩ2 c2 λ2 + σ q2 Ɩ2 c2 λ2 = q2 λ2

The total variable capital V was equal to:

V = q1 Ɩ1 c2 λ2 + q2 Ɩ2 c2 λ2

The total surplus value M and the total value added equalled (respectively):

   σ q1 Ɩ1 c2 λ2 + σ q2 Ɩ2 c2 λ2 = M = (q1λ1 − q1A11λ1 − q2A12λ1 − q1 Ɩ1c2λ2) + 
(q2λ2 − q2A22λ2 − q2 Ɩ2c2λ2)

and: M + V = (1 + σ)(q1 Ɩ1 c2 λ2 + q2 Ɩ2 c2 λ2) = q1 Ɩ1 + q2 Ɩ2

After the introduction of the technical change that caused the general rise in labour 
productivity by α × 100%, M, V and M + V become (respectively):16

V' = q1 Ɩ1' c2 λ2' + q2 a Ɩ2' c2 λ2' = V/(1 + α)2

M' = (q1λ1' − q1A11λ1' − q2A12λ1' − q1 Ɩ1' c2λ2') + (q2λ2' − q2A22λ2' − q2 Ɩ2' c2λ2') 

= 1
1� +α

 [q1 Ɩ1 + q2 Ɩ2 − V
1+α

]

M' + V' = q1 Ɩ1' + q2 Ɩ2' = (M + V)/(1 + α).

After some further manipulation (see Appendix 1), this leads to:

  

M'
V'

 = M
V

 (1 + α) + α = σ' = σ (1 + α) + α

and: ∆σ
σ

α σ
σ

=
+( )1� � �  > α

The relentless quest for capitalist super-profits prompts a general rise in labour 
productivity in all spheres of production in the economy. Assuming that the physi-
cal input coefficients remain unchanged, a given percentage increase in labour 
productivity will lead to a higher rate of increase in the rate of surplus value.

The following numerical example illustrates this. Starting with the labour val-
ues system in our imaginary economy:
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Laws of motion of capitalism 143

0.333 λ1 + 0.333 = λ1

0.500 λ1 + 0.400 λ2 + 0.500 = λ2

or, when the economy is on its balanced expansion path (the outputs q* are 
rounded off):

41 λ1 + 41 = 123 λ1

59 λ1 + 47.2 λ2 + 59 = 118 λ2

The labour values are, respectively, λ1 = 0.5 and λ2 = 1.25. A rise in output of 
20% (α = 0.2), with the amount of labour spent remaining the same but the physi-
cal inputs of means of production also rising at a rate of 20%, will change the 
outputs on the balanced expansion path. Knowing that:

A = 0 333 0
0 500 0 400

.

. .








  and Ɩ c = 0 0 167

0 0 250
.
.











the introduction of the technical change will make these, respectively:

A' = A = 0 333 0
0 500 0 400

.

. .








  and Ɩ' c = 0 0 139

0 0 208
.
.











which, in turn, will transform the outputs q*' along the new balanced expansion 
path into:

q*' (A + Ɩ' c) (1 + R') = q*'

or, in our example:

(q1*' q2*') 0 333 0 139
0 500 0 608

. .

. .








 (1 + R') = (q1*' q2*')

At the same time, q*' Ɩ' = 100 hours of labour time, or written in full:

(q1*' q2*') 0 278
0 417

.

.








  = 100

This leads to the solution: R' = 30.24%, q1*' =156.2 kg of iron and q2*' = 135.7 kg 
of wheat, and to the new labour values system:

52.1 λ1' + 41 = 156.2 λ1'

67.9 λ1' + 54.3 λ2' + 59 = 135.7 λ2'

The new output vectors clearly change nothing of importance for determining the 
labour values, and so we can equally use the equations with the input coefficients 
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144 Laws of motion of capitalism

in our calculations. In the next chapter, we will return to the R', which is equal to 
the general rate of profits in the new production prices system.17

Per unit of output, the new labour values system is as follows:

0.333 λ1' + 0.277 = λ1'

0.500 λ1' + 0.400 λ2' + 0.417 = λ2'

Solving this system of equations shows that the labour values decreased to  
λ1' = 0.4167 and λ2' = 1.0418. A quick inspection indicates that:

∆λ1/λ1 = ∆λ2/λ2 = − α
α1−

 = −16.7%.

Per unit of output, the old and new labour values system can be split into the 
required constant and variable capital and the produced surplus value, when duly 
taking into account the workers' necessary consumption of 0.5 kg of wheat per 
working hour spent:

0.333 λ1 + 0.167 λ2 + m1 = λ1

(0.500 λ1 + 0.400 λ2) + 0.139 λ2 + m2 = λ2

and:

0.333 λ1' + 0.139 λ2' + m1' = λ1'

(0.500 λ1' + 0.400 λ2') + 0.208 λ2' + m2' = λ2'

or, using λ1 and λ2, and λ1' and λ2', found previously:

0.167 (c1) + 0.208 (v1) + 0.125 (m1) = 0.500 (λ1)

0.750 (c2) + 0.313 (v2) + 0.187 (m2) = 1.25 (λ2)

and:

0.139 (c1') + 0.144 (v1') + 0.134 (m1') = 0.4167 (λ1')

0.625 (c2') + 0.217 (v2') + 0.200 (m2') = 1.0418 (λ2')

We next calculate the respective original sectoral rates of surplus value and find 
that:

σ1 = m1/v1 = 0.6 σ2 = m2/v2 = 0.6

which, however, after the introduction of the new technique of production, become:

σ1' = m1'/v1' = 0.92 σ2' = m2'/v2' = 0.92
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Laws of motion of capitalism 145

thus confirming our previous algebraic result:

∆ ∆ ∆m v

m
v

m v

m
v

1 1

1

1

2 2

2

2

0 32
0 6

1/ / .
.

( )










=
( )










= = =
+( )

=
σ

σ
α σ

σ
00 2 1 6

0 6
0 533. .

.
.×

=

The rate of surplus value has increased by 53.3% because the value of the neces-
sary consumption (i.e. the value of labour power) has become cheaper. To use 
Marx’s terminology: the increase in labour productivity has created relative sur-
plus value. The expression of the percentage change in the rate of surplus value σ 
will serve our purpose in Chapters 6 and 7, where the evolution of the general rate 
of profits and the rate of surplus value will be investigated.

5.4 The effect of technical change on the organic  
composition of capital
In the face of labour-saving technical change, the degree of mechanisation in 
the spheres of production will also change. The same amount of labour will pro-
duce more output. If the use of raw materials and means of production increases 
in the same proportion as output, the technical input coefficients of Matrix A 
remain constant. However, since the labour input coefficients of Vector Ɩ drop 
by α/(1 + α) × 100%, the physical inputs used as means of production per hour 
of labour spent will increase. This is an illustration of how Marx’s technical 
composition of capital increases as new production methods are introduced.

Of course, it is not possible to depict this technical composition of capital as a 
simple ratio between means of production and labour used. In the wheat produc-
tion sector just considered, for example, the quantity of iron and wheat per hour 
of labour spent cannot simply be added up. A measure of value is needed, such 
as the labour value of wheat and iron. Evidently, the ratio thus derived will have 
an immediate link to the technical composition of capital, but since it consists 
of value aggregates, Marx calls it the value composition of capital. Insofar as a 
change in the technical composition also leads to a change in the value composi-
tion of capital, Marx calls the ratio the organic composition of capital: “I call the 
value-composition of capital, in so far as it is determined by its technical compo-
sition and mirrors the changes in the latter, the organic composition of capital” 
(Marx, 1976, p. 762).

However, there is confusion as to how exactly the technical composition 
of capital should be represented. In a passage from Volume 3 of Das Kapital, 
Marx indicates that the amount of means of production can be considered to be 
materialised labour. He writes:

The first relationship depends on technical conditions and is to be taken as 
given, at any particular stage of development of productivity. A certain quan-
tity of labour-power, represented by a certain number of workers, is required to 
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146 Laws of motion of capitalism

produce a certain volume of products in a day, for example, and this involves 
putting a certain definite mass of means of production in motion and consum-
ing them productively – machines, raw materials, etc. A definite number of 
workers corresponds to a definite quantity of means of production, and thus a 
definite amount of living labour to a definite amount of labour already objec-
tified in means of production. (. . .) This proportion constitutes the technical 
composition of capital, and is the actual basis of its organic composition.

(Marx, 1981, p. 244)

The evolution of the value composition of capital as a reflection of the changing 
technical composition helps to determine the character of technical change. It also 
influences the evolution of the rate of profits, as will be seen in Chapter 6.

5.4.1 An increase in labour productivity with unchanged 
proportional inputs of means of production

Measured in labour values,18 the value composition κi in a given sector i is:

κi = 
C
V

A
c

i

i
j

j ij

j j i
= ∑

λ

λ 

 

Owing to the change of Ɩi into Ɩi/(1 + α) and the resulting change of the λs in λ/(1 + α), 
the value composition becomes, after the introduction:

κi' = 
C
V

A

c

A
c

'

'
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j
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ij
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= +

+ +
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such that: ∆κi = κi' − κi = α ∑ j
λ

λ
j

j

A
c

ij

j i

and: ∆κ
κ

i

i
 = α

The same holds for every other sector, such that:

∆κ
κ

κ
κ

α=
∆

=i

i

It can thus be seen that an increase in labour productivity of α × 100% and the 
constant use of the means of production per unit of output also lead to the value 
composition of capital increasing by α × 100%. It does not make any difference if 
(C + V)/V or C/V is used as the definition of the value composition.19

Translating Marx’s reasoning into mathematics, the change in time of each κi 
can be written as:20

Ɩ

Ɩ Ɩ

Ɩ
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∂
∂

= ∑
∂
∂









 + ∑

∂
∂t c

A
c

A
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λ
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λi j
j

j j it
j

j

j j

ij

itt
ijt t

t 

( )

Based on this expression, changes in time of κi can be viewed as consisting of two 
parts. The first part aggregates the changes in the ratio’s Aij/Ɩi on the basis of the 
given price (here, labour value) ratio’s λj/Σλj cj.

21 These changes reflect changes 
in the technical composition of capital. The second part aggregates the changes in 
the respective labour values for a given and constant degree of mechanisation in 
the production process in the sector in question.

For a α × 100% increase in labour productivity, the constant use of means of 
production per unit of output changes the technical composition of capital by:

∑
∂
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with, for each arbitrarily chosen sector, i holding that:
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 _ 

A Aij

i

ij

i 

= α  

from which it follows that in each sector the technical composition also increases 
by α × 100%, i.e. the same percentage rate of change as that of labour productivity.

To illustrate this for our imaginary economy, the value composition of capital 
is in the following two respective sectors:

κ
λ

λ1
1

1

1

1

0 5 333
1 25 0 5 0 333

0 8= = ∑ = =
C
V

A
cj
j

j

j

j

. .
. . .

.× 0
× ×

κ
λ

λ2
2

2

2

2

0 5 0 5 1 25 0 4
1 25 0 5 0 5

2= = =
( ) + ( )

( )
=

C
V

A
c

∑∑ j
j

j

j

j

. . . .
. . .

× ×

× ×
..4  

After the introduction of the new production technique, with only Ɩ1 and Ɩ2 chang-
ing, these value compositions become:
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It then follows that:
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148 Laws of motion of capitalism

i.e. the percentage rate of increase of labour productivity. Since each element  
Aij/Ɩi increases at the same percentage rate of α × 100% and the ratio λ1/λ2 remains 
unchanged, this is also the percentage rate of increase of the value composition of 
capital.22 It is in this way (as Marx points out) that changes in the technical com-
position determine the value composition.

5.4.2 An increase in labour productivity with decreasing 
proportional inputs of the means of production

When the new production technique does not merely increase labour productiv-
ity (i.e. decrease the use of direct labour per unit of output) but also decreases 
the use of the means of production per unit of output, the changes in the tech-
nical and value composition of capital will evidently differ from that in the 
previous situation. When both the elements of Matrix A and Vector Ɩ decrease 
by α/(1 + α) × 100%,

A' = A/(1 + α)

Ɩ' = Ɩ/(1 + α)

As a result, the labour values system becomes:

A'λ' + Ɩ' = λ', or

A
1+α

 λ' + 
1+α

 = λ'

The solution of this system of equations is:

λ' = [I − A
1+( )α

]−1 

1+α

It was seen in Chapter 2, λ = (I − A)−1 Ɩ = (I + A + A2 + A3 + . . . ) Ɩ. Similarly,  
λ' = [I + A/(1 + α) + (A/(1 + α))2 + (A/(1 + α))3 + . . . ] Ɩ/(1 + α). This equality 
is reminiscent of Sraffa’s having proved that prices of production are the sum 
of dated quantities of labour, with the labour time spent n stages back in time 
weighted by a factor (1/(1 + r))n (r being the general rate of profits and n being an 
arbitrarily chosen moment in the past). The same can now be said of the labour 
values, in that the labour time spent n stages back in time is weighted by the factor 
(1/(1 + α))n.

It will be clear that the labour values are affected differently by the propor-
tional decreases in the various physical inputs. The value composition is now:
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Laws of motion of capitalism 149

Owing to the disproportionate changes in the labour values, it is not clear how 
the value composition will evolve, but the change in the technical composition of 
capital can be determined algebraically as being equal to:
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The technical composition of capital does not change. The same quantity of physi-
cal inputs is used per man hour as before, since both the labour productivity and 
the output per unit of physical inputs are increasing at the same percentage rate. 
We know that labour values will drop fairly dramatically, but due to the com-
plexity of the induced changes, there is no way to analytically determine the 
percentage rates of change. Therefore, no simple formula exists into which 
the evolution of the value composition can be cast.

As far as our imaginary economy is concerned, we can illustrate the effects of 
technical change (which alters both the labour input coefficients Ɩi and the physical 
input coefficients Aij by the same percentage rate of change on labour values and 
the composition of capital) as follows.

After the introduction of the technical change that decreases both input coef-
ficients in the same proportion, the labour values system is:

0.2778 λ1' + 0.2778 = λ1'

0.4167 λ1' + 0.3333 λ2' + 0.4167 = λ2'

This system of equations produces the solution: λ1' = 0.3846 and λ2' = 0.8654. 
Compared with the initial λ1 = 0.500 and λ2 = 0.125, it is now found that  
∆λ1/λ1 = −0.2308 and ∆λ2/λ2 = −0.3076. This is because a still-identical proportional 
change in the input coefficients Aij has a larger impact on the value of wheat than 
on the value of iron, due to the larger inputs of iron and wheat in the former sector. 
In contrast, with the previous type of technical change the Aij’s did not change.

As in the previous case, we can rewrite the labour values system as follows:

0.2778 λ1' + 0.139 λ2' + m1' = λ1'

(0.4167 λ1' + 0.3333 λ2') + 0.208 λ2' + m2' = λ2'

or:

0.107 (c1') + 0.120 (v1') + 0.158 (m1') = 0.3846

0.449 (c2') + 0.180 (v2') + 0.236 (m1') = 0.8654

such that: m1'/v1' = 1.31 m2'/v2' = 1.31

and:
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150 Laws of motion of capitalism

However, it can be seen that:

κ1' = 
C
V

'

'
1

1
 = 0.892  κ2' = 

C
V

'

'
2

2
 = 2.5

and: ∆κ
κ

1

1
 = 11.5% ≠ ∆κ

κ
 ∆κ

κ
2

2
 = 4.2% ≠ ∆κ

κ

The technical change that we consider here increases the rate of surplus value 
by around 120% but increases the value composition by only 4–12%. It will be 
remembered that when the new production technique impacted only the labour 
input coefficients, this increased both the value composition and the technical 
composition of capital by α = 20%. The technical change that is now being con-
sidered is therefore not only labour-saving but also capital-saving. Since the value 
composition of capital is different in the two sectors, the changes in the labour 
values have a very different effect on the sectors. The value composition increases 
at a lower rate than that at which the labour productivity is increasing. However, 
the technical composition remains the same as before. Thus, the increase in the 
value composition of capital is the result of a stronger decrease in the labour value 
of the necessary consumer goods than in the means of production. Moreover, this 
stronger rate of decrease in the labour value of the necessary consumption lays 
the foundation for Marx’s views on the creation of relative surplus value and the 
increasing rate of surplus value.

Although with labour-saving and capital-saving technical change the different 
variables are changing in a complex way, it is important to stress that when both the 
Aij’s and the Ɩi’s are decreasing in the same proportion, the technical composition 
of capital will remain unchanged. This is a situation of Harrod-(and Robinson-)
neutral technological progress. We will return to this finding in section 5.6 below, 
as well as in Chapter 6.

5.4.3 An increase in labour productivity with increasing 
proportional inputs of the means of production

The last situation that we investigate is when the newly introduced labour-saving 
technology is capital-using – which Marx assumes to be the dominant case. It is 
mathematically easiest to formulate this as the input coefficients Aij changing into 
Aij' = γ Aij = ((1 + β)/(1 + α)) Aij, with γ > 1. This implies that the rate of change of 
each Aij, γ − 1 = ((β)/(1 + α) − (α)/(1 + α)). In this expression β/(1 + α) is the rate 
of change of A over and above its assumed α/(1 + α) × 100% decrease, because of 
the increase in labour productivity and in the sectoral outputs of α × 100%. It will 
be shown below that β plays an important role in the argument insofar as it is the 
rate of growth of the technical composition of capital.

In matrix notation, the labour values system is now:

γ A λ' + 

1+α
 = λ'Ɩ
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Laws of motion of capitalism 151

which provides the following solution for λ':

λ' = (I − γ A)−1     

1 1 1 1 1+
=

+
+

+
( ) +

+
( ) +

+
( )

α α α α α
γγ γγ γγA A A2 3  . . . 

The labour values are changing in a complex way due to the differing time struc-
ture of production across sectors and the fact that use is being made of the various 
means of production. Again, it is impossible to determine analytically by how 
much, as a consequence, the rate of surplus value and the value composition will 
change. It can be shown, however, that the technical composition of capital will 
increase at a rate of β × 100%.23

The impact of this type of labour-saving technical change can be illustrated as 
before by starting with our imaginary economy. Since γ > 1, we have to look into 
the phenomenon of the technical composition of capital increasing proportionately 
more than output (β > α), e.g. β = 32%, while the rate of increase of output in each 
sector is α = 20%. Taking into account that γ = (1 + β)/(1 + α) = 1.32/1.20 = 1.10, 
i.e. that the inputs of the means of production are increasing by 10%, the labour 
values system is now:

0.3667 λ1' + 0.2778 = λ1'

0.5500 λ1' + 0.4400 λ2' + 0.4167 = λ2'

such that: λ1' = 0.438 and λ2' = 1.136. Therefore, ∆λ1/λ1 = −0.124 and ∆λ2/λ2 = −0.09.
As before, the unit labour values can be split into their components c, v and m, 

with the necessary consumption per working hour remaining the same:

0.3667 λ1' + 0.1389 λ2' + m1' = λ1'

(0.5500 λ1' + 0.4400 λ2') + 0.2084 λ2' + m2' = λ2'

or:

0.161 (c1') + 0.158 (v1') + 0.119 (m1') = 0.438

0.741 (c2') + 0.237 (v2') + 0.158 (m2') = 1.136

It then follows that:

m1'/v1' = 0.753   m2'/v2' = 0.667

and: 
∆ m v

m
v

1 1

1

1

/( )










 = 25.5%  
∆ m v

m
v

2 2

2

2

/( )










 = 11.1%

This is the first time in our narrative that the introduction of technical change 
influences the rate of surplus value differently across sectors. This is so because 
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152 Laws of motion of capitalism

the labour value of the necessary consumption has decreased by a smaller amount 
than that of the means of production. On the other hand, it is found that:

 κ1' = 
C
V

'

'
1

1
 = 1.019 κ2' = 

C
V

'

'
2

2
 = 3.127

and: ∆κ
κ

1

1
 = 27.4% ≠ ∆κ

κ
  ∆κ

κ
2

2
 = 30.3% ≠ ∆κ

κ

The conclusion that can be drawn from this simple numerical example is that 
when all physical inputs of means of production per unit of output increase by 
10% and labour productivity increases by 20%, it leads in the first instance to a 
proportionate increase of 32% in the technical composition of capital. However, 
in our example, the impact of the technical change is highly concentrated in the 
capital goods sector where the unit labour values show a more pronounced decline 
than they do for the necessary consumer goods.24 This illustrates the situation that 
Marx took for granted, i.e. that the value composition of capital, via a decrease in 
labour values, is increasing at a slower pace than the technical composition. Also 
clear from our example is that the rate of surplus value in both sectors increased 
by a proportionately smaller amount than the value composition of capital. We 
will return to this situation in Chapter 6.

5.5 The scope for labour-saving but also capital-using 
technical change in the pursuit of super-profits
The increase in the degree of mechanisation of production, i.e. the substitution of 
living labour for dead labour, as Marx describes the process, has its economic limita-
tions. The introduction of labour-saving but capital-using technical changes, which 
Marx considers to be the dominant type of technical change, has to deliver a tempo-
rary cost advantage for the introducing capitalist. It is also the source of super-profits. 
It was shown how these super-profits are generated in section 5.2 of this chapter.

Marx seems to be totally convinced that labour-saving technology goes together 
with more mechanisation. Following on from this, Marx introduces another “law 
of motion” in his model of capitalist development which states that, apart from the 
increase in labour productivity, the physical quantity of means of production per 
unit of output will also increase on average. It is a “law of motion” of capitalism, 
since the higher degree of mechanisation stems from the pursuit of super-profits 
by the capitalists.

Evidently, per unit value of output new capital-using methods of produc-
tion will create smaller super-profits than methods of production that are purely 
labour-saving. This is because of the higher value of the means of production per 
unit value of output that is transferred. Moreover, the mechanisation of production 
should not increase to such an extent that the unit cost price of the introducing 
capitalist exceeds the price of producing the product (as dictated by the market), 
which would lead to his facing a competitive disadvantage.
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Laws of motion of capitalism 153

Regarding the degree of mechanisation (or the capital-using character) of the 
new labour-saving technology that is permitted, given competitive conditions, 
it can be stated that the percentage increase in the use of means of production  
(γ − 1) – which is combined with the given percentage increase in labour produc-
tivity (α) – should, after being introduced by the individual capitalist, result in a 
price that is at best equal to the price of production in the sector:

(1 + r) [(γ̂)A + c
1+α

 ] p ≤ p (19)

where r and p derive as solutions of the system of production prices (1 + r)  
(A + Ɩ c) p = p and:

(γ̂) = 
γ

γ
1

2

0
0











the diagonal matrix of sectoral γ’s.
It will be remembered from Chapter 2 that provided the correct “numéraire” 

of the p’s is chosen, i.e. c p = 1, the solution of the production prices system is 
[I − (1 + r) A]−1 Ɩ (1 + r) = p. After substituting this solution in condition (19) and 
doing the necessary rearranging, expression (20) is derived:

(1 + r) I − (1 + r) [(γ̂)A + c
1+α

 ]−1 [I − (1 + r) A]−1 Ɩ ≥ 0 (20)

With reference to the numerical example introduced in the previous section, we 
now investigate the situation in which a capitalist from the capital goods sector 
introduces a new production technique. Because of the super-profits that he will 
receive, there is room for an increase in the degree of mechanisation – to the extent, 
however, that his unit cost price, including the normal profits on his invested capi-
tal, will not exceed the price of production in the market, i.e. the price applied 
by his competitors. The theoretical problem is as follows: given the introduction 
of a new production method, what percentage rate of increase in the capitalist’s 
 physical means of production (iron) is he prepared to accept if his cost price (taking 
into account the increased labour productivity, plus normal profits) cannot exceed 
the price of production of his competitors? The price of production in the capital 
goods sector (sector 1: iron) is made up as follows:

(0.333 p1 + 0.167 p2)(1 + r) = 0.437

with r = 21.8%, p1 = 0.437 and p2 = 1.302
With (γ − 1) × 100% being the allowed percentage rate of increase in means 

of production inputs (iron) in the capital goods sector, and with due regard for 
the 20% increase in labour productivity that is induced by the new production 
technique, the condition becomes:

(0.333 γ p1 + 0.139 p2)(1 + r) = 0.43725
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154 Laws of motion of capitalism

Substituting in this equation: r = 21.8%, p1 = 0.437 and p2 = 1.302, we find that 
(γ − 1) × 100% = 22%. When the available technology requires this percentage 
rate of increase in the physical input of means of production per unit of output in 
the sector, then in the introducing capitalist’s factory the input of iron will become 
0.407 kg, while the labour input per unit of output will fall to 0.139 hours. The 
scope for an increase in the technical composition of capital in the iron-producing 
sector through the introduction of the new production technique is up to 2.93 kg 
of iron/kg of necessary consumption (wheat), whereas before the introduction, 
the scope was 2 kg of iron/kg of necessary consumption, pointing to an increase 
of 46.5%. Ceteris paribus, this implies an increase in the value composition of 
capital at the same percentage rate of increase.26

Evidently, in their quest for super-profits, the capitalists in the wheat sector 
(sector 2) can introduce new labour-saving technology as well. If this technology 
uses more mechanisation, we can calculate how far the introducing capitalist will 
be prepared to go in mechanising production. With a rate of increase in labour 
productivity of 20% and a normal rate of profits of 21.8%, the more mechanised 
new technology should not push the price of the introducing capitalist above 
the price of production of his competitors, which in the consumer goods sector 
(wheat) is made up as follows:

(0.500 p1 + 0.650 p2) (1 + r) = 1.302

with r = 21.8%, p1 = 0.437 and p2 = 1.302
We assume that the increased mechanisation only relates to the use of iron 

in the wheat sector, and not to the use of wheat (as seed for sowing).27 After the 
introduction of the new technology by one of the capitalists in the sector, the 
competitiveness condition is:

(0.500 γ p1 + 0.608 p2)(1 + r) = 1.302

For the given r, p1 and p2, the allowed percentage rate of increase in iron input use 
per unit of output in the wheat sector is (γ − 1) × 100% = 38.3%, whereas labour 
productivity increases by 20%.

In the spirit of industrialisation and mechanisation at the time, Marx took it 
for granted that in their relentless pursuit of super-profits, the capitalists would 
introduce innovative, labour-saving production methods that would clear the way 
for the heightened use of means of production per worker – as would be evidenced 
in the technical composition of capital. Based on the above illustrative example, 
it can be concluded that Marx saw the possibility of such a scenario materialising. 
This “law of motion” of capitalism which Marx introduced in his model is crucial 
for his additional views on the to-be-expected secular fall of the general rate of 
profits. This, though, is the subject of Chapter 6.

The question now is, to what extent does this conclusion depend on the assump-
tion of Marx’s linear production model and, as elaborated on in previous pages, 
the fact that labour is homogeneous or abstract? Recent theoretical and empirical 
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Laws of motion of capitalism 155

research has, in fact, provided evidence that capital/means of production and 
skilled labour are complementary – in contrast to capital/means of production and 
less-skilled or unskilled labour, which are substitutes (see Bentolila and Saint-
Paul, 2003; Arpaia, Pérez and Pichelmann, 2009; and Bassanini and Manfredi, 
2012). The implication is that the substitution of labour for capital essentially 
hurts the less-skilled or unskilled blue collar workers, while more skilled labour 
is used with the rising stock of means of production. This has both a fundamen-
tal theoretical and empirical impact on the extent to which labour-saving and 
capital-using technology is introduced, and therefore on the analysis of skilled 
and unskilled labour in the linear production model. More is at stake here than the 
mere “reduction” of skilled labour to abstract labour. However, such an analysis 
falls outside the scope of this book and is on the agenda for future research.

5.6 How did the early post-Keynesians look at mechanisation  
and technical change? The case of Joan Robinson’s  
“real-capital ratio”
There can be little doubt that at an analytical level the way that the early post-
Keynesians looked at mechanisation and technical change was closely aligned to 
Marx’s views. Joan Robinson is probably the most important post-Keynesian neo-
Marxist scholar to investigate this subject in great detail and with a high level of 
sophistication. In order to conduct a theoretical analysis of movements in the real 
wage rate and the rate of profits during the capital accumulation process, while also 
considering technological progress, she introduced her ex ante production function 
which shows the relationship, for an individual capitalist producer, between output 
per worker and the “real-capital ratio”. In contrast to the neo-classical production 
function, Robinson’s ex ante production function shows such a relationship for a 
given rate of profits, indicating that the “quantity of capital” depends on it.

To simplify things, we do not follow Robinson’s approach of drawing the 
ex ante production function as showing discontinuities; rather, for a given rate 
of profits r, we show it as a continuous convex-shaped curve (Robinson, 1956,  
pp. 416–420, but see also p. 108).28 In Figure 5.2, the right-hand quadrant 
depicts two ex ante production functions, corresponding with the same spectrum 
of techniques but for two different rates of profits.

The value of output of the individual capitalist is assumed to consist exclu-
sively of wages and profits, or: p O = w L + r K, with p being the unit price of 
output, O the quantity of output produced, w the nominal wage rate, L the number 
of workers, r the rate of profits and K the value of the capital stock invested. This 
equality leads after rearrangement to:

O
L

C
L

= +
w
p
r w
p

In this equation, w/p = ω, the real wage rate, and C/L is Robinson’s “real-capital 
ratio”, with: C = K/w, i.e. the value of the capital stock (which is a function of r) 
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156 Laws of motion of capitalism

measured in units of labour time. This “real-capital ratio” can easily be transformed 
into a Sraffian sum of dated quantities of labour (Robinson, 1956, pp. 122–123). 
With Lt being the number of working hours spent indirectly t production stages 
ago (t = 1, 2, 3, . . . ) in producing the given capital stock, the nominal value of the 
capital stock is:

K = (1 + r) w L1 + (1 + r)2 w L2 + (1 + r)3 w L3 . . . 

and, therefore (with wages advanced):

C = (1 + r) L1 + (1 + r)2 L2 + (1 + r)3 L3 . . . 

Robinson’s “real-capital ratio” is derived from a suggestion in Sraffa’s “Introduction”  
to David Ricardo’s Principles (Robinson, 1972, p. 234). It will become clear that 
it bears a close resemblance to Marx’s value composition of capital, although the 
“dead labour” that the means of production contain is “dated” à la Sraffa since 
Robinson does not measure in labour values but in “normal prices” (essentially, 
Marx’s prices of production). Robinson states (1956, p. 121):

This is in some way the most significant way of measuring capital, for the 
essence of the productive process is the expenditure of labour time, and labour 

Figure 5.2  Two Robinsonian ex ante production functions showing the same spectrum of 
techniques for two rates of profits
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Laws of motion of capitalism 157

time expended at one date can be carried forward to a later date by using 
it to produce physical objects (or to store up knowledge) which will make 
future labour more productive, so that capital goods in existence to-day can 
be regarded as an embodiment of past labour time to be used up in the future.

The intimate relationship between Marx’s value composition of capital and the 
Robinsonian “real-capital ratio” rests on three closely related concepts. First of 
all, Marx considers capital to be “dead labour” (Marx, 1976, pp. 322, 342; Marx, 
1981, p. 524) and Robinson views it as “an embodiment of past labour time” 
(1956, p. 121). Second, the “real-capital ratio” is nothing but the value composi-
tion of capital, at least when the capital stock is aggregated in Robinson’s “normal 
prices”, which in the long run are identical to Marx’s prices of production: since 
C = K/w, C/L = K/w L, the ratio of the value of the capital stock in “normal 
prices” and the wage bill. Third, in Robinson’s analysis, she also uses the aver-
age “real-capital ratio”, which over a sufficient range of rates of profits leaves the 
normal prices largely unchanged in the sectors with average C/L (Robinson, 1956, 
p. 353). The latter plays the same role as the average composition of capital in 
Marx’s analysis (Marx, 1981, p. 273, pp. 302 ff.), i.e. as the dividing line between 
sectors, such that with an increase in the rate of profits, the production prices in the 
sectors above the dividing line fall and those in the sectors below the line increase.

Moreover, as was highlighted in Chapter 2, it holds that for an economy that is 
expanding along its maximum balanced growth path (no capitalist consumption) 
the total value of output and the value of the workers’ necessary consumption (in 
both labour values and in prices of production) are identical. It follows, too, that 
the value of the inputs of physical means of production is the same in labour val-
ues and in prices of production, and that the value composition of capital in labour 
values and in prices of production is exactly the same.

Similarly, Robinson’s degree of mechanisation concept coincides with Marx’s 
technical composition of capital concept, with the result that they perform the 
same function. We indicated above how changes in the technical composition 

of capital should be regarded as equal to ∑
∂
∂









j

j

j j

λ

λ c t
Aijt

it

, i.e. the changes 

in the individual Aijt/lit ratios, aggregated using the given λj/λjcj’s. This means that 
changes in the technical composition solely reflect changes in the physical inputs 
of means of production per direct labour expenditure. The identical function per-
formed by Robinson’s degree of mechanisation concept is most easily highlighted 
when the “real-capital ratio” of two economies is compared. Differences between 
the two “real-capital ratios” are then partly the result of differences in the rates of 
profits. Yet, most importantly, they reflect differences in the degree of mechanisa-
tion: “a marked difference in the real-capital ratio should be possible to detect, 
and a higher real-capital ratio is likely to mean a higher degree of mechanisation” 
(Robinson, 1956, p. 136).

As already discussed in Chapter 3, Robinson also shares Marx’s view that 
long-period labour scarcity, which frustrates the desired rate of accumulation,  
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158 Laws of motion of capitalism

is the major cause of induced technical change. Robinson writes (1975b, p. 105): 
“The chief driving force behind technical progress is the scarcity of labour in rela-
tion to capital which is produced by a rate of accumulation in excess of the rate of 
growth of population.”

She calls this insight “the most interesting and important Marxian idea” in 
her model (Robinson, 1963, p. 410). In addition, she stresses the importance of 
“competitive technological progress”, which is triggered by the capitalist “rules 
of the game” and the cut-throat price competition that these entail (Robinson, 
1962, p. 52). She writes in this respect:

The capitalist rules of the game foster large-scale production and the use 
of elaborate techniques (. . .). Entrepreneurs can organize large masses of 
workers, bringing about economies of division of labour; their command of 
finance makes it possible for each to provide the workers whom he employs 
with complicated equipment, and he is impelled to do so by the competitive 
struggle to undersell others.

(Robinson, 1956, p. 6)

Competitive technological progress is evidently the result of the relentless capi-
talist pursuit of super-profits, which Marx emphasised as well (Marx, 1976,  
p. 582; Marx, 1981, pp. 363, 373) and which we analysed above. Its existence, 
so Robinson states, is most clearly evidenced in periods of high unemployment 
when “induced technological progress”, i.e. the technological change triggered by 
long-run labour scarcity, is absent and competitive technological progress fuels 
cut-throat price competition during such periods (Robinson, 1956, p. 86).

Where Robinson’s and Marx’s views on technological change differ the most –  
and in fact are irreconcilable – is in relation to the long-term neutrality versus the 
capital-using bias of technological progress. We have seen that Marx attempts to 
show that capitalism has a tendency to develop and implement labour-saving, but 
also capital-using, techniques of production. In contrast, Robinson has always 
insisted that technical change tends to be neutral in the long run.

In the given spectrum of techniques, the technique chosen will be the one that 
delivers the highest rate of profits. For the real wage rate w/p = ω1, this is r1, lead-
ing to production technique A in Figure 5.2. Since the tg α1 = ω1/(1/r1), the slope 
of the tangent through ω1 to the relevant ex ante production function equals ω1 
r1. When the real wage increases to ω2, the rate of profits will be lower and the 
ex ante production function shifts to a new position. The most efficient technique 
now adopted is production technique B, which combines a higher labour produc-
tivity with a higher C/L. It is therefore a more mechanised production method. 
Robinson also stresses that with a desired rate of accumulation that is higher than 
the one attainable due to the lower rate of population growth, labour scarcity will 
once again develop and will trigger a further slide in the rate of profits.

A completely different situation emerges when induced, competitive or auton-
omous technological progress takes place. It will shift the ex ante production 
function upwards, which in turn will have an impact on both the real wage rate 
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Laws of motion of capitalism 159

and the rate of profits. In order to distinguish between the choice of technique 
from a given spectrum and from a new spectrum, Robinson considers the new 
spectrum at the given rate of profits r1.

29 The new production technique chosen 
will then combine a higher labour productivity with either a lower or higher C/L 
than before, in which case the technological change will have been capital-saving 
or capital-using. In Figure 5.2, that new production technique is A', with the same 
C/L as A; technological change, in turn, has remained neutral.

Although technological progress is often induced by labour scarcity, it is not 
necessarily capital-using. Robinson states that there is no reason to assume that the 
increase in labour productivity is higher in the consumer goods sector than in the 
capital goods sector (Robinson, 1962, pp. 51, 111). Two spectrums of techniques 
are neutral vis-à-vis each other if for all techniques of the superior spectrum the 
quantity of labour per unit of output and the quantity of “real capital” per unit of 
output declined by the same percentage rate – in other words, the extent of labour-
saving and capital-saving in the technological progress is the same (Robinson, 
1956, p. 133).

With neutral technological progress, says Robinson, the rate of growth in 
labour productivity in the capital goods sector and in the consumer goods sector is 
the same, which implies that the distribution of the labour force between the two 
sectors is unchanged. With a capital-using bias, labour productivity increases at a 
more rapid rate in the consumer goods sector, while with a capital-saving bias, the 
increase is more rapid in the capital goods sector (Robinson, 1956, pp. 159–160).

Figure 5.3  Neutral technical change as a shift in the Robinsonian ex ante production 
function for a given rate of profits
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160 Laws of motion of capitalism

With neutral technological progress, the share of wages and the share of profits 
from income will remain constant. Output per worker will increase at the same 
percentage rate of change as the real wage rate. In the case of a capital-using bias, 
the share of profits will increase. Clearly, so Robinson points out, technological 
progress can prevent a fall in the rate of profits, which would occur as a result of 
the scarcity of labour (Robinson, 1956, p. 96). However, since the shift in the ex 
ante production function is a unique event, labour scarcity will manifest again if 
the desired rate of accumulation stays above the population growth rate, causing 
the rate of profits to fall. For the rate of profits to remain constant, technological 
progress has to be sufficiently fast and steady, while for the income shares of 
capital and labour to remain unchanged this technological progress should also 
be neutral.

We came across this situation of neutral technological progress in section 
5.4.2 in this chapter. We found that when both Aij and Ɩi change in the same 
proportion, Marx’s technical composition of capital remains unchanged (as 
one would expect) but the value composition changes. However, with differ-
ences in the value compositions of the sectors, the labour values of output of 
sectors 1 and 2 will decrease at a different percentage rate. In our numerical 
example, the unit labour value of wheat decreased by a higher proportion than 
the unit labour value of iron, due to the larger inputs of iron and wheat in the 
wheat sector compared to the iron sector. Moreover, the rate of surplus value 
increased dramatically, unlike what one would expect with neutral technologi-
cal progress. However, the reason for this can be found in the falling unit labour 
values of the workers’ necessary consumer goods, together with the assump-
tion that in spite of the increasing labour productivity (both in the consumer 
goods and the capital goods sectors), the real consumption of the workers is not 
increasing at all. At the same time, it needs to be stressed that Robinson’s state-
ment of equal rates of change in labour productivity in the sectors producing 
capital goods and consumer goods is a necessary but not a sufficient condition. 
We have seen that when the inputs of means of production per unit of output 
in the two sectors also change, it all depends – given the past time pattern of 
the spending of indirect labour – on how the labour values of the outputs, and 
therefore also their “normal prices”, will react. It then remains to be seen by 
which percentage rate the real wage rate, or Marx’s value of labour power, will 
change as a result of the increase in the productivity of labour. The other nec-
essary condition for Robinsonian neutral technological progress is therefore, 
as Asimakopulos and Weldon (1963, pp. 377, 381) have pointed out, that the 
“time pattern of investment” is not changing, an assumption that Robinson is 
making (Robinson, 1956, p.73).

Not surprisingly, the spectrum of techniques as a theoretical concept has no 
counterpart in Das Kapital. In fact, Joan Robinson mentions her indebtedness to 
Knut Wicksell’s 1893 volume, Value, Capital and Rent (Robinson, 1956, p. 411), 
but also remarks that the concept is based on an artificial assumption: “The spec-
trum of techniques retains its form for long periods only in stagnant economies 
where accumulation is very sluggish” (Robinson, 1956, p. 151).
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Laws of motion of capitalism 161

In addition, knowledge about alternative production techniques to the one that 
is used must be considered vague and general (Robinson, 1956, p. 156). Even 
so, in Marx’s view, a more mechanised production technique is the result of the 
development of “productive forces” in society, i.e. technological development 
and innovation. Any notion of a truly alternative production technique is in con-
trast to Marx’s opinion about technological change. Moreover, it is appropriate 
to mention that Joan Robinson in later years abandoned the spectrum of tech-
niques concept and seemed to adopt Marx’s view (see also Harcourt and Kenyon, 
1976, pp. 459–461). She states in her controversial 1975 article in the Quarterly 
Journal of Economics:

There are no ready-blueprinted techniques to choose from. When the tech-
nique to be installed is designed to give a higher output per man than that 
formerly in use, it must be a recent innovation or an adaptation from one 
already known in the broad, though not in detail.

(Robinson, 1975c, pp. 38–39)

The same opinion is advanced by Nicholas Kaldor in his seminal 1957 paper in 
which he developed his post-Keynesian model of economic growth: “any sharp 
or clear-cut distinction between the movement along a ‘production function’ with 
a given state of knowledge and a shift in the ‘production function’ caused by a 
change in the state of knowledge is arbitrary and artificial” (Kaldor, 1957, p. 596).

Kaldor’s model is built on a “technical progress function” which shows the 
relationship between the rate of growth of capital per worker and the growth of 
output per man, and presumes a constant flow of new ideas and inventions and 
a constant degree of technical dynamism over time (Kaldor, 1957, p. 596).30 In 
Kaldor’s (and also in Robinson’s) analysis of present-day capitalism, the share 
of wages is a residual, with the share of profits determined by the propensities 
to save and invest (Kaldor, 1957, p. 620). However, Kaldor’s post-Keynesian 
model of economic growth, unlike that of Joan Robinson, cannot be considered 
neo-Marxist. The position and slope of his “technical progress function” at each 
point in time are given and there is no feedback from labour scarcity towards 
labour-saving technological change (whether neutral, capital-using or capital-
saving). Furthermore, his model of “Stage II” of capitalism rejects the possibility 
of a profit/surplus value realisation problem, due to under-spending – a result 
which is hardly surprising given his assumption that a state of Keynesian “under-
employment equilibrium” cannot persist for an extended period of time.

5.7 To conclude
The relationship between the capitalists’ urge to accumulate and labour scarcity in 
the short and longer term creates important links to Marx’s economic model which, 
in turn, produces a number of dynamic changes during the period under consid-
eration. We have seen that, according to Marx, in the shorter term – particularly 
during an economic boom – the increasing wage rates will also increasingly hamper 
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162 Laws of motion of capitalism

accumulation. The capitalists will react to this by reducing their investments, result-
ing in reduced economic activity and higher unemployment. In this way, the wage 
rates will be reduced to a level that the capitalists consider to be reconcilable with 
their planned accumulation. Labour scarcity during boom times thus seems to play 
an important role in Marx’s theory of the laws of motion in the shorter term in that 
it acts as the detonator for a downturn in the business cycle via its effect on the 
accumulation of capital and the resulting economic expansion. It will be shown in 
Chapter 8 how labour scarcity, via a route other than an increase in wages, will pro-
duce a downturn in the business cycle. This other theoretical route involves limiting 
the production of surplus value, and therefore the total amount of profits, which 
(with reference to Marx’s theory of value) labour scarcity would cause.

Of course, also during an economic boom the introduction of labour-saving 
production techniques will be beneficial for the capitalists, and it can be expected 
that not only will labour intensity increase but many new innovations in terms of 
production methods will be introduced. Competition and the quest for super- profits 
are a persistent reality in capitalism, although the intensity thereof will fluctuate 
at different times. In their quest for super-profits, the capitalists will introduce 
and apply systematically new or improved labour-saving production methods. In 
this way (as has been pointed out), what Marx calls the relative surplus value 
will, due to an increase in the rate of surplus value, increase proportionately more 
than the increase in labour productivity. Unfortunately, to the extent that new 
labour-saving production methods are also capital-using, their exact effect is not 
always clear. In fact, the degree of mechanisation – Marx’s technical composition 
of capital – will increase or decrease, respectively, in the case of capital-using or 
capital-saving innovations.

By studying the impact of new labour-saving methods of production on the 
technical composition of capital, Marx uses an ingenious trick that isolates the 
consequences that these methods have for the unit labour value of output from 
those that they have for the degree of mechanisation. However, in the end, it 
should not be forgotten that it is the value composition of capital that is relevant 
when it comes to the behaviour of the rate of profits.

Marx’s particular concern here is with the capital-using bias of new labour-
saving technology, from which he derives the “law of motion”, that during the 
process of capitalist development, the value composition of capital secularly 
increases together with the mechanisation of production. It seems to be impossi-
ble to theoretically prove this hypothesis conclusively, due to the complexities of 
the sectoral production and input relations that are involved. However, our illus-
trative numerical examples have shown that with the relentless capitalist pursuit 
of super-profits, there is some scope for the technical composition of capital in the 
industrial sectors to increase. But there is no “law” that dictates to the capitalists 
per se, forcing them to use this scope in all circumstances for increased mecha-
nisation. In any case, it remains to be seen to what extent the value composition 
of capital will follow this mechanisation, and to what extent the less-skilled or 
unskilled labour force, rather than the skilled, will be replaced during the process 
of increasing mechanisation.
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Laws of motion of capitalism 163

Finally, Marx’s law of motion of secular increase in the degree of mechanisa-
tion was compared with the post-Keynesian views on the relationship between 
increasing output per man and mechanisation, best achieved by looking into Joan 
Robinson’s concept of the spectrum of techniques and her theory about induced 
and competitive technological progress. It was shown that the Robinsonian “real-
capital ratio” closely resembles Marx’s value composition of capital which, 
like his organic composition of capital, is considered to essentially reflect the 
degree of mechanisation. Robinson’s spectrum of techniques in her 1956 mag-
num opus, The Accumulation of Capital, is an alien concept to Marx for whom 
each increase in the mechanisation of production represents an increase in the 
productive forces of society, i.e. technological progress. Actually, in the 1970s, 
Joan Robinson abandoned the concept of spectrum of techniques and apparently 
became a convert to Marx’s view.

Appendix: The effect of a general increase in the productivity  
of labour on the rate of surplus value
Consider the system of labour values with two sectors:

A11λ1 + Ɩ1 = λ1

A12λ1 + A22λ2 + Ɩ2 = λ2

The solution of this system is:

(I − A11)
−1 Ɩ1 = λ1

(I − A22)
−1 A12(I − A11)

−1 Ɩ1 + (I − A22)
−1Ɩ2 = λ2

On the other hand, the outputs system shows the following picture:

q1 A11 + q2 A12 + S1 = q1

q1 Ɩ1 c2 + q2 A22 + q2 Ɩ2 c2 + S2 = q2

After combination, it follows that:

V = q1 Ɩ1 c2 λ2 + q2 Ɩ2 c2 λ2

M =  S1λ1 + S2λ2 = (q1λ1 − q1A11λ1 − q2A12λ1 − q1 Ɩ1 c2λ2) +  
(q2λ2 − q2A22λ2 − q2 Ɩ2 c2λ2)

An increase in labour productivity will change the labour input coefficients into:

Ɩ1' = Ɩ2/(1 + α)

Ɩ2' = Ɩ2/(1 + α)
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164 Laws of motion of capitalism

This transforms the system of labour values into:

A11λ1' + Ɩ1/(1 + α) = λ1'

A12λ1' + A22λ2' + Ɩ2/(1 + α) = λ2'

for which the solution is:

(I − A11)
−1 Ɩ1/(1 + α) = λ1' = λ1/(1 + α)

(I − A22)
−1 A12(I − A11)

−1 Ɩ1/(1 + α) + (I − A22)
−1 Ɩ2/(1 + α) = λ2' = λ2/(1 + α)

We now expand the expressions for V' and M' as follows:

V' = q1 Ɩ1' c2 λ2' + q2 Ɩ2' c2 λ2' = 
1

1 2+( )α
 q1 Ɩ1 c2 λ2 + 

1

1 2+( )α
 q2 Ɩ2 c2 λ2 

= 
V

1 2+( )α

M' = (q1 λ1' − q1A11λ1' − q2A12λ1' − q1 Ɩ1' c2 λ2) + (q2 λ2' − q2A22λ2' − q2 Ɩ2' c2λ2')

 = 1
1+α

 q1λ1 − 1
1+α

 
q1A11λ1 − 1

1+α
 q2A12λ1 − 1

1 2+( )α
 q1 Ɩ1 c2λ2 + 

 1
1+α

 q2λ2 − 1
1+α

 q2A22λ2 − 1

1 2+( )α
 q2 Ɩ2 c2λ2

Rearranging the terms of M' gives:

M' = 1
1+α

 q1λ1 − 1
1+α

q1A11λ1 − 1
1+α

 q2A12λ1 + 1
1+α

 q2λ2 − 1
1+α

 q2A22λ2  

 − 1

1 2+( )α
 q1 Ɩ1 c2λ2 − 1

1 2+( )α
 q2 Ɩ2 c2λ2

or:

M' = 1
1+α

 [q1λ1 − q1A11λ1 − q2A12λ1 + q2λ2 − q2A22λ2 − 1
1+α

 q1 Ɩ1 c2λ2  

  − 1
1+α

 q2 Ɩ2 c2λ2]

We add to and simultaneously deduct from the part of M' between [ ] the following 
term:

q1 Ɩ1 c2 λ2 + q2 Ɩ2 c2 λ2 − q1 Ɩ1 c2 λ2 − q2 Ɩ2 c2 λ2
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Laws of motion of capitalism 165

As a result, M' becomes:

M' = 1
1+α

 [q1λ1 − q1A11λ1 − q2A12λ1 + q2λ2 − q2A22λ2 − 1
1+α

 q1 Ɩ1 c2λ2  

− 1
1+α

 q2 Ɩ2 c2λ2 + q1 Ɩ1 c2 λ2 + q2 Ɩ2 c2 λ2 − q1 Ɩ1 c2 λ2 − q2 Ɩ2 c2 λ2]

Since q1λ1 − q1A11λ1 − q2A12λ1 + q2λ2 − q2A22λ2 − q1 Ɩ1 c2 λ2 − q2 Ɩ2 c2 λ2 = M (the 

part in bold in the above equation) and q1 Ɩ1 c2λ2 + q2 Ɩ2 c2λ2 = V, it holds that:

M' = 1
1+α

 [M + V − 1
1+α

 V] = 1
1+α

 [q1 Ɩ1 + q2 Ɩ2 − V
1+( )α

] = 1
1+α

  

[q1 Ɩ1 + q2 Ɩ2] − 
V

1 2+( )α

M'
V'

 can now be found to be:

M'
V'

 = 

1
1 1

1

1 1 2 2 2

2

+
+[ ]

+( )















+( )

α α

α

q q  −
V

V

 = 

1

1 1

1

2 1 1 2 2 2

2

+

+( )
[ ]

+( )















+( )

α

α α

α

q q + V

V

−

 = 1 1 1 2 2+( )( ) α q q + V
V

−

The numerator of this expression can also be written as:

(q1 Ɩ1 + q2 Ɩ2) − (q1 Ɩ1 c2 λ2 + q2 Ɩ2 c2 λ2) + α (q1 Ɩ1 + q2 Ɩ2) = M + α (q1 Ɩ1 + q2 Ɩ2)

As a result, we find that:

M'
V'

 = M
V

 + α q q1 1 2 2 +( )
V

As q1 Ɩ1 + q2 Ɩ2 = M + V:

M'
V'

 = M
V

 + α M
V

 + α = (1 + α) M
V

 + α = σ' = σ (1 + α) + α

Ɩ Ɩ

Ɩ Ɩ

Ɩ Ɩ

Ɩ ƖD
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



166 Laws of motion of capitalism

From this it follows that:

 

M'
V'

 − M
V

 = α M
V

 + α = ∆σ

and:  ∆σ
σ

α α
α

α
σ

α σ
σ

=
+

= + =
+( )

M
V

M
V

1

Notes
 1 For a discussion on Marx’s theory of the economic cycle, see Chapter 8.
 2 This section draws on Cuyvers (1977, pp. 20ff).
 3 The creation of relative surplus value will be discussed shortly.
 4 The development of capitalism is accompanied by an increase in the absolute size of 

the total surplus value (Marx, 1976, p. 324) and of the capital accumulation (Marx, 
1976, pp. 353–354).

 5 Joan Robinson calls this “the most interesting and important Marxian idea” in her 
model (Robinson, 1963, p. 410), which is discussed in more detail in Chapter 6.

 6 This holds only insofar as labour productivity increases are not accompanied by wage 
increases. We will return to this later.

 7 Dividing p1 and p2 by c2p2 can lead to expressions for these normalised p1 and p2, which 
allows us to analyse, for instance, the impact of an increase in labour productivity on a 
given rate of profits. This, however, will only be a first approximation since the changes 
of Ɩ1 and Ɩ2 will alter Matrix B and therefore the rate of profits.

 8 0.333 × p1 = 0.333 × 0.437 hours = 0.146 hours and 0.167 × p2 = 0.167 × 1.302 hours = 
0.217 hours. Thus, 0.333 p1 + 0.167 p2 = 0.362.

 9 This is p1 − 0.363 = 0.437 − 0.362.
 10 Owing to the increase in labour productivity of 20%, the capitalist will now produce 

12 kg of iron by using the same amount of labour as before (3.33 hours of labour). His 
Ɩ1 = 0.278 hours, which he is paying at a rate of 0.5 kg of wheat per working hour, i.e. Ɩ1 
c2 = 0.139 kg of wheat.

 11 0.333 × p1 = 0.333 × 0.437 hours = 0.146 hours and 0.139 p2 = 0.139 × 1.302 hours = 
0.181. Therefore, 0.333 p1 + 0.139 p2 = 0.327 hours.

 12 The number of working hours remains 100, such that the necessary consumption of 
wheat will be 50 kg while the surplus product of wheat will be 20.9 kg.

 13 The mathematical argument is somewhat more complicated if only an increase in 
labour productivity in the consumer goods sector is assumed to take place, and nothing 
else of essence changes.

 14 Since each λ' = λ / (1 + α), the change in λ, ∆λ = λ' − λ = −αλ/(1 + α) and thus ∆λ/λ = (λ' − λ)/ 
λ = −α/(1 + α). This is the same percentage decline as that of the labour input coefficients 
of Vector Ɩ.

 15 It should be borne in mind that, by definition, capital goods (means of production) can-
not belong to the set of necessary consumer goods, i.e. c1 = 0.

 16 We have already established that Ɩ1' = Ɩ1/(1 + α) and Ɩ2' = Ɩ2/(1 + α), and that λ1' = λ1/ 
(1 + α) and λ2' = λ2/(1 + α). These values are introduced in the first term of M', V' and 
M' + V', after which the expressions are worked out further.

 17 In Chapter 6, we will need the total surplus value, variable capital and constant capital, 
and we will then use the outputs in the respective balanced expansion paths.

 18 In the standard system or in an economy undergoing balanced expansion without capi-
talist consumption, the level of the value composition calculated with labour values 
and prices of production are the same.
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Laws of motion of capitalism 167

 19 The rate of change of (C + V)/V is also α × 100%.
 20 We differentiate κi in terms of time. A t after the other subscripts means that the variable 

is considered to change over time.
21 It will be noticed that the c vector is also taken as given and constant in both parts of 

the expression for ∂
∂t

κi.

 22 Again, this assumes that the c vector is given and remains the same.

 23 The technical composition changes from ∑








j

j

j j

λ

λ c
Aijt

it

 into ∑ j
j

j j

λ

λ c
 

γ αAijt

it

1+( )











. Each Aij is multiplied by the factor γ(1 + α) and increases by  

γ(1 + α) − 1 = 1
1

+
+

β
α

 (1 + α) − 1 = β.

24 This is not the only possible outcome; it is the result of the initial numerical example 
having been chosen.

 25 Since (γ − 1) × 100% is the permitted percentage rate of increase in the inputs of means 
of production in the capital goods sector, the value of the permitted iron inputs in iron 
production becomes 0.333 γ p1 per unit of output.

 26 Evidently, the prices of production will change and nothing will remain the same. We 
will return to this in Chapter 6.

 27 This means that for each kilogram of wheat, 0.4 kg of seed is required for sowing, 
but only 0.25/(1 + α) = 0.208 kg of wheat is necessary consumption for the workers 
because of the fall in the labour input.

 28 These discontinuities, however, contribute to her analysis in an important way, from 
which flows a fundamental criticism of the neo-classical theory of distribution: with 
an infinitesimal increase in the wage rate, there is no corresponding increase in the 
marginal product of labour, as pointed out by, for example, Robinson (1975a, p. 189).

 29 This is because the new spectrum for the new rate of profits would make it impossible 
to distinguish between the shift due to the technological progress and that due to the 
changing rate of profits.

 30 Kaldor states that it is futile to consider movements of the capital–output ratio as being 
dependent on the character of technological progress. In his model the capital–output 
ratio will rise (fall) when the rate at which new ideas are developed and introduced 
(characterised by the shape and position of his “technical progress function”) is slower 
than the rate of capital accumulation.
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6 Long-term developments – the 
tendency of the rate of  
profits to fall

According to Marx, one of the most significant contradictions to emerge during 
the development of capitalism over the long term is the secular movement in the 
average rate of profits – about which Marx, in his economic model of capital-
ism, has ventured to make some “risky predictions”. In this chapter, the so-called 
“law” of the tendency of the rate of profits to fall will be discussed, based on what 
is said about this topic in Das Kapital, after which it will be evaluated using the 
linear model of production which featured in previous chapters.

As a start to the present chapter, the following somewhat provocative question 
could be posed: if Marx’s law of the tendential fall in the rate of profits is correct, 
why did capitalism not collapse? As in the previous chapters, we will not attempt 
to provide an overview of the many statistical verifications of the law, which in 
any case often show mixed results; rather, we will concern ourselves mainly with 
the logic of Marx’s theory.

6.1 Marx’s theory of the falling rate of profits – in a nutshell
The general (or average) rate of profits is nothing but the ratio of total profits to 
total invested capital. For example, a general rate of profits of 12% indicates that 
in the capitalist economy in question the investor earned an average of 12% on his 
investment. Evidently, at each moment in time this is the average across different 
sectors and individual capitalist enterprises. Owing to sectoral differences in the 
rate of profits, capital moves from sectors where the rate of profits is lower, to sec-
tors where it is higher, than the average. Denoting total profits in the economy by 
P and total invested capital by K, the rate of profits equals r = P/K.

On a day-to-day basis, it is generally not contested what K is.1 As invested 
capital, it is the sum of the respective values of commercial buildings, machines 
and equipment, stocks of raw materials and the capital that is used to pay the 
wages of labour. What P is at the macroeconomic level is, however, less clear. 
With reference to Marx’s theory of the origin of profits, the working class pro-
duces more goods and services than are required to continue production on the 
same scale in the next production period. The value of this surplus expressed in 
labour values is equal to the total surplus value M. Assume that the wage bill paid 
to the workers during the course of the year amounts to €500 million.2 Using their 
wages, the workers will purchase the necessary consumer goods. Also assume 
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170  Tendency of the rate of profits to fall

that the total value added3 during the same year amounts to €1.2 billion, implying 
that the workers produced a surplus value of €700 million. If – following Marx’s 
reasoning – no labour was spent on unproductive activities, i.e. activities that are 
not increasing or contributing to maintaining the use value of the output produced 
(commerce, bookkeeping, etc.), then total profits P are exactly equal to the total 
surplus value M. Based on our arguments in Chapter 4, it is assumed that no 
unproductive labour is spent.

It will be remembered that Marx splits total capital into constant capital C and 
variable capital V, and that the general or average rate of profits can be written as:

r = M
C V+

For a further analysis of the factors determining the evolution of the rate of profits, 
both numerator and denominator are divided by V, such that:

r = 

M
V

C
V

1+

In this formula, M/V is what Marx calls the rate of surplus value σ (or the rate 
of exploitation, when expressed in more ideological terms) and C/V is the value 
composition of capital κ.

Thus:

r = σ
κ1+

In the above example, M = €700 million and V = €500 billion. The rate of sur-
plus value σ = 7/5 = 140%, which means that a worker putting in an average of  
48 hours per week is in fact working 28 hours for the capitalist (surplus labour) 
and 20 hours to produce value, which is equal to his weekly wages. Assume that 
κ = 4, i.e. for each euro that is paid as wages, an average of €4 of constant capital 
(means of production) has to be employed. Thus, the rate of profits is:

r = 

7
5

1 4+
 = 28%

Marx argues that κ will show a tendency to rise, since more and more constant capi-
tal per worker employed is required (Marx, 1981, pp. 318, 326, 330). We discussed 
this thesis in Chapter 5 and will return to it in the next section. Such an increase 
in κ will ceteris paribus lead to a decline in the rate of profits. If, for instance, κ 
increases from 4 to 6, with σ remaining the same, the rate of profits becomes:

r = 
7
5

1 6+
 = 20%
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Tendency of the rate of profits to fall  171

According to Marx, σ will increase in the course of capitalist development, but 
less than κ (Marx, 1976, p. 702; Marx, 1981, p. 322):

[I]f the constant capital set in motion by a worker increases ten-fold, the sur-
plus labour-time would have to increase ten-fold as well, and very soon the 
total labour-time, or even the full twenty-four hours of the day, would not be 
sufficient, even if it were entirely appropriated by capital.

 (Marx, 1981, p. 523)

However, according to Marx, the law of the falling rate of profits is not absolute. 
Many factors can inhibit the fall in the rate of profits or may even trigger its tem-
porary rise. Increasing labour productivity in the capital goods sector will result in 
reduced prices for the various parts of the constant capital (Marx, 1981, p. 343). 
In addition, the development of credit as well as transport and communication 
will permit the same invested capital as before to finance a larger turnover or, put 
differently: with the same amount of capital, more surplus value will be produced 
(Marx, 1981, pp. 424, 427–428).

Other factors that counteract the fall in the rate of profits are capital exports 
to the colonies (Marx, 1981, p. 345) and the development of a system of limited 
liability companies, based on share capital, with the majority of the shareholders 
being content with a return on their investment that is lower than the average rate 
of profits (Marx, 1981, pp. 347–348).

If one reads about the internal contradictions surrounding the law of the ten-
dential fall in the rate of profits in Chapter 15 of Volume 3 of Das Kapital, one is 
struck by the fact that Marx regards this “law” as confirmation of the temporary 
nature of capitalism. Once the rate of profits has fallen below a certain limit, the 
capitalists will no longer invest, the surplus value will no longer be sufficiently 
realised and the capitalist system will break down. He writes:

[I]n view of the fact that the rate at which the total capital is valorized, i.e. the 
rate of profit, is the spur to capitalist production (in the same way as the valori-
zation of capital is its sole purpose), a fall in this rate slows down the formation 
of new, independent capitals and thus appears as a threat to the development 
of the capitalist production process; it promotes overproduction, speculation 
and crises, and leads to the existence of excess capital alongside a surplus 
population.

(Marx, 1981, pp. 349–350)

The scenario that Marx describes here explains why many Marxists consider 
Marx’s law of the tendential fall in the rate of profits to be of paramount impor-
tance. They view the “law” as “scientific proof” that capitalism is inherently 
doomed, since the capitalists at some future time will stop accumulating capital 
when the rate of profits drops too low.

Before Marx, David Ricardo, who – in the history of economic thought – was 
a major proponent of the classical school, pointed out that with the ongoing accu-
mulation of capital and the employment of a growing labour force, agricultural 
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172  Tendency of the rate of profits to fall

land of lower quality would be cultivated, thus making it increasingly difficult to 
feed the labour force according to the usual norms. In the face of declining agri-
cultural returns, ensuring that the necessary consumption needs of the workers 
are met would put a squeeze on profits. The only way out of this impasse, which 
would become more aggressively evident, is through technological improvements 
and innovations, which would prompt output to increase again (Ricardo, 1821,  
p. 80). Marx polemicises with this Ricardian view, but adopts the “classical 
belief” in a secular fall in the rate of profits. However, Marx substitutes Ricardo’s 
law of diminishing returns in agriculture with his “law” of the increasing organic 
composition of capital. Maurice Dobb who, nearly 40 years after his death is still 
regarded as an authoritative Marxist economist and maître à penser, was right to 
point out (Dobb, 1973, pp. 157–158):

It seems probable that Marx, in common with other economists of the early 
and mid-nineteenth century, assumed that this [the falling rate of profits] was 
an actual trend for which an explanation was called for; and treated it as such 
rather than as a dogmatic forecast for the future.

For many years, economists have stated that C/V per se does not need to increase 
when new and better methods of production are introduced and applied. In  
Chapter 5, we found that the introduction of labour-saving technological inno-
vations can be both capital-using and capital-saving. We therefore return to the 
value composition and the organic composition of capital, and investigate their 
role in Marx’s “law” of the tendential fall in the rate of profits. Like before, the 
value composition of capital is expressed as the ratio between the constant and 
variable capital used, both aggregated in labour values. For the sake of simplicity, 
however, it is assumed that in the process of production only machines and labour 
are used and that all machines, like all labour, are alike and can be added up, 
giving a total number of machines. The unit value of a machine is λ1 and A1 repre-
sents the number of machines in use (based on the matrix notation of the previous 
chapters, A1 = A11q1 + A12q2, the machines used in sectors 1 and 2, respectively). 
The total value of the constant capital is thus λ1A1. If ω is the average wage rate 
per worker and L is the total number of workers employed, then we can write the 
total variable capital as V = ω L.

Like Marx, we assume that the wage rate allows the worker to purchase on 
average a bundle of consumer goods of a given composition, which are neces-
sary for reproducing his labour force. Again for simplicity’s sake, it is assumed 
that there is only one consumer good (wheat), of which c units (e.g. c kg) are 
purchased with the wage ω. With λ2 being the value of one unit of this consumer 
good, C/V can be written as:

C/V = λ1A1/λ2 c L

The ratio A1/L represents the number of machines per worker, or what Marx 
calls the technical composition of capital. To the extent that, feeling pressure 
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from the competition, the individual capitalists introduce technical innova-
tions that reduce their prices, they will substitute machines for labour or, as 
Marx puts it: dead labour for living labour, which will increase A1/L. As a 
result of the increased labour productivity, the prices (labour values) λ1 and λ2 
will decrease.

Since there is no reason why labour productivity would increase faster in the 
production of machinery than in the production of consumer goods, it can be 
assumed that both λ1 and λ2 are, in the long run, changing in the same proportion, 
leaving the rate of profits unaffected. This is in contrast to the C/V increasing 
effect of the rise in A1/L. This, we think, is the core of Marx’s argument: to the 
extent that the evolution of the value composition of capital C/V is determined 
by the technical composition of capital (here, A1/L), Marx says that the organic 
composition of capital determines the rate of profits.

The crucial issue is not what happens to c, the average quantity of the consumer 
good that is paid for by the wage rate. True, the new techniques of production 
introduced reduce, via cheaper consumer goods, the share of wages in value 
added. We will return to this in Chapter 7. When the increase in labour productiv-
ity in the consumer goods sector is increasing real workers’ consumption by the 
same proportion, then λ2 is decreasing in the same proportion as that in which c is 
increasing, such that λ2 c (Marx’s value of labour power) and the rate of surplus 
value M/V remain constant. For the rest of this section, it is assumed that in the 
long run M/V remains roughly constant.4

Assume that three machines are on average manned by one worker. Thus, 
A1/L = 3. Assume further that the labour value of a machine λ1 = 1200 hours and 
that the labour value of a consumer good λ2 = 2 hours. If an average worker con-
sumes 360 units (e.g. kg) of the consumer good, then the value of labour power is 
λ2 c = 2 × 360 = 720 hours and C/V = [λ1 A1/ λ2 c L] = (1200/720) × 3 = 5.

With the introduction of innovations, labour productivity in both sectors 
increases by, for example, 100% and the labour value is halved. Thus, λ1 becomes 
800 hours and λ2 becomes one hour of labour time. Furthermore, if c increases by 
100% (to become 720 units of the consumer good), then the value of labour power 
remains at its original level of 720 hours. Assume now that A1/L increases from  
3 to 3.6; then, after the innovations, C/V is: (800/720) × 3.6 = 4. In spite of the rise 
in the technical composition of capital, the value composition has decreased, and 
with a constant rate of surplus value, the rate of profits has increased. Evidently, 
the reason for the increasing rate of profits is that the rate of change in labour 
productivity (100%) was larger than the rate of change in the number of machines 
per worker (20%).5

Bear in mind that this numerical example can only provide a simple illustra-
tion. As was found in Chapter 5, it is not only the increase in labour productivity 
that influences λ1 and  λ2, but also the changes in the technical composition or 
the number of machines per unit of output. How the rate of profits is affected by 
technical change is better analysed using the linear model of production. This 
approach also provides for a clearer analysis of prices of production as opposed 
to labour values.
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174  Tendency of the rate of profits to fall

6.2 The rate of profits in the linear production model
We will now “translate” the rate of profits into the language of the linear pro-
duction model. As before, it is assumed that there is no fixed capital, in that all 
capital is circulating. In addition, we assume that capital circulates once during a 
particular production period. In other words, in all sectors capital is earned back 
during that period.

It appears from the linear production model that the general rate of profits, 
irrespective of what the prices of production or the labour values are, is a number 
that is determined by the necessary physical inputs of the means of production and 
the necessary consumer goods of the workers involved. This implies that the rate 
of profits is not based on the prices of production but, conversely, that the prices 
of production depend on the rate of profits.

This is an obvious deduction if we consider an economy in which only one 
good is produced, e.g. wheat. If 10 kg of wheat are needed as seed for sowing, 
which will be combined with 100 hours of labour time to cultivate 100 kg of 
wheat, and if we take as given that 0.5 kg of wheat is required as necessary con-
sumption, or 50 kg of wheat for 100 working hours, then the price of production 
p2 of 1 kg of wheat should obey the following equality:

(10 p2 + 50 p2) (1 + r) = 60 p2 (1 + r) = 100 p2

or, per unit of output:

0.60 p2 (1 + r) = p2

p2 can now be found by solving:

[1 − (1 + r) 0.60] p2 = 0

which is only possible if [1 − (1 + r) 0.60] = 0, or 1 = (1 + r) 0.60, from which it 
follows that (1 + r) = 1.667 and r = 66.7%. Using this value for the rate of profits, 
p2 will be found if a “scaling equation” is added to equation [1 − (1.667) 0.60]  
p2 = 0. This factor, for instance, states that the total value added is equal to the 
total labour time spent, or:

100 p2 − 10 p2 = 100 hours of labour

such that p2 = 1.11 hours. Again, this simple example shows that the rate of profits 
is determined by the necessary physical inputs (in this case, wheat) of means of 
production and of consumer goods, and not by the price. Where the rate of profits 
is higher than 66.7% (e.g. 80%), the production price of wheat, which is used as 
an input and increased by the profit amount based on 80%, will generate a higher 
wheat price as an output. Put differently, r = 0.80, 1 < (1 + r) 0.606 means that at 
the rate of profits of 80%, the value of the outputs is lower than the value of the 
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inputs (gross of profits). Only r = 66.7% will lead to equality between the value of 
the inputs, including profits, and the value of the outputs.

We now return to the two sectors in our imaginary economy of Chapter 2, with 
the system of prices of production:

(50 p1 + 25 p2) (1 + r) = 150 p1

(50 p1 + 65 p2) (1 + r) = 100 p2

or, per unit of output in both sectors:

(0.333 p1 + 0.167 p2) (1 + r) = p1

(0.500 p1 + 0.650 p2) (1 + r) = p2

The solution was: r = 21.8%, p1 = 0.437 hours of labour time and p2 = 1.302 hours 
of labour time.

However, there is a second solution for r which fulfils the equality condition 
between the value of the inputs, including profits, and the value of the outputs, 
which is r = 517.6%. When this rate of profits is applied, p1 = −8.7 hours (and  
p2 = 9 hours), which is evidently nonsensical. The reason for this result is that at 
this rate of profits, the cost of production, inclusive of the profit, in both sectors is 
so high that it can only be reconciled with a production price that in at least one of 
the sectors is negative (in our example, sector 1). With p2 = 9, the part of the con-
stant capital in sector 1 that per unit of output is supplied by sector 2, amounts to 
1.5 (= 0.167 × 9). Furthermore, if the profit margin at (1 + r) × 100% is taken into 
account, the unit cost of production becomes [0.333 p1 × (1 + r)] + [1.5 × (1 + r)] = p1.  
With r = 517.6% = 5.176, this becomes 2.06 p1 + 9.26 = p1, leading to p1 = −8.7.

In the general case of an economy with n sectors, n different solutions for r can 
be derived from the inputs structure. Only one r (that with the lowest value) leads 
to prices of production that are strictly positive. For all other r’s, at least one of 
the prices of production will be negative.7 Thus, only the lowest r permits price 
conditions that entail the lowest unit costs, including the “cost of capital” at the 
applicable rate of profits.

We can now investigate the effect of the various types of technical change 
that we distinguished in Chapter 5. However, we realise that these lead to very 
 complex inter-sectoral interactions, making it largely impossible to analyse the 
effect in a transparent, mathematical way. Therefore, we opt to simply calculate 
the rate of profits of our imaginary economy, based on the assumptions made 
regarding the changes in the Aij’s and the Ɩi’s.

Some of the results of this exercise are listed in Table 6.1. In each row of the 
table, another assumption is made about the percentage rate of change in labour 
productivity, which is combined with a certain rate of change in the Aij’s, as indi-
cated in the second column of the table. Two further situations are considered:  
(1) the workers’ necessary consumption remains constant, and (2) the workers’ nec-
essary consumption increases at the same percentage rate as labour productivity.  
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176  Tendency of the rate of profits to fall

The  various combinations produce the results for the rate of profits in the third 
and fourth columns of the table. It will be remembered that these are different 
scenarios of labour-saving technical change.

In Table 6.1 two things are striking. If the necessary consumption of the 
workers is increasing at the same percentage rate as labour productivity, this has 
important consequences for the evolution of the rate of profits when the use of 
means of production per unit of output is increasing. The increase in the compo-
nents of the necessary consumption at the same rate of change as that of labour 
productivity will change c and Ɩ into c' = (1 + α) c and Ɩ' = Ɩ/(1 + α), such that  
c Ɩ = c' Ɩ'. The necessary consumption per unit of output thus remains the same. It 
seems reasonable to assume that the workers, through their organisations, have suf-
ficient negotiating power to realise a percentage change in real wages that is equal 
to that of labour productivity. It is also possible, however, that in the capitalist 
enterprises, this could lead to the introduction of more labour-saving innovations 
designed to substitute capital for labour. This is all the more so since, with refer-
ence to Table 6.1, a percentage increase in the inputs of means of production per 
unit of output that is smaller than the percentage increase in labour productivity 
(e.g. 10% compared to α × 100% = 20%) will ultimately cause a substantial fall in 
the rate of profits (from 21.8% to 14.7%). Each further increase in capital intensity 
of production, together with the concomitant expulsion of labour, will weaken 
the position of the workers in the wage negotiations. As David Laibman shows 
while attempting to arrive at a generalisation of the Okishio theorem (see below) 
using a constant rate of surplus value (instead of a constant c), it is possible – but 
not necessarily the case – that the rate of profits will fall after the introduction of 
labour-saving technological change.

Table 6.1  Rate of profits in an imaginary economy with a 20% increase in labour 
productivity and alternative changes in the use of the means of production

Rate of 
change in 
Aij (%)

Rate of profits 
r (%) with 
necessary 
consumption 
constant

Rate of profits r 
(%) with necessary 
consumption 
increasing at  
α × 100%

Initial labour productivity  
(α × 100% = 0%)

0 21.8 21.8

Increase in labour productivity in 
both sectors (α × 100% = 20%)

0 30.2 21.8

Increase in labour productivity in 
both sectors (α × 100% = 20%)

−16.7 46.3 36.1

Increase in labour productivity in 
both sectors (α × 100% = 20%)

+10 22.3 14.7

Increase in labour productivity in 
sector 1 (α × 100% = 20%)

+22 22.1 18.8

Increase in labour productivity in 
sector 2 (α × 100% = 20%)

+38.3 19.5 15.9
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Tendency of the rate of profits to fall  177

The other extreme is when the workers’ necessary consumption per working 
hour, i.e. the real wage rate, remains constant. Using our numerical example, the 
rate of profits will rise while the extent to which capitalists are prepared to intro-
duce technical change that will yield them super-profits allows a rate of increase 
in the inputs of means of production per unit of output that is larger than the 
rate by which the input of labour per unit of output is decreasing (increase in 
labour productivity). What ultimately happens to the rate of profits? When com-
bined with a constant real wage rate, it could well remain constant, or otherwise 
increase with the introduction of labour-saving production technology, as the 
Okishio theorem demonstrates.

It is intuitively clear that, for the economy as a whole, we can assume that tech-
nological change is, on average, neutral. This means that the value of the capital 
stock per unit of value added is unchanged. A given and constant share of profits 
in total value added will also lead to a constant rate of profits. In the next section, 
it is shown that with constant real wages, rational decisions by the capitalists 
about technological innovation in the production process will lead to a rise in the 
rate of profits, not a fall.

6.3 The relationship between labour-saving technological  
change and the rate of profits: generalisations 
in Okishio’s theorem
In Chapter 5 it was shown how labour-saving technology can also be capital-using, 
and that the rational introduction of new production methods by individual capital-
ists offers scope for increasing both labour productivity and the capital intensity 
of production. The latter has an immediate connection to the technical and capital 
composition of capital, and therefore how the rate of profits will evolve in the long 
run as labour-saving technological innovations are relentlessly introduced.

As early as 1961, Nobuo Okishio (Okishio, 1961) showed that, assuming 
a constant wage rate (value of labour power), the rational introduction of new 
labour-saving technology by a capitalist will increase the rate of profits rather than 
reduce it, as alleged by Marx and the orthodox Marxists.8

Okishio starts from a linear two-sector model of production, similar to that 
used in the previous chapters, but assumes that the consumer goods sector is nei-
ther supplying any direct inputs to the capital goods sector, nor to itself. Okishio 
further assumes, as asserted by Sraffa, that the wages are paid at the end of the 
production period, such that no variable capital is advanced by the capitalists and 
the variable capital earns no profit.9

The unit price of the means of production is p, while that of the consumer 
goods is equal to 1, which means that it is the unit in which p is expressed. The 
wage rate is denoted by w and ξ = 1 + r is the profit factor (r being the rate of 
profits). The linear system of prices is then:

Sector 1 (means of production): p = p A1 ξ + w Ɩ1

Sector 2 (consumer goods): 1 = p A2 ξ + w Ɩ2
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178  Tendency of the rate of profits to fall

with A1 and A2 the necessary inputs of means of production per unit of output in 
sector 1 and sector 2, and Ɩ1 and Ɩ2 the necessary labour inputs per unit of output 
in the respective sectors.

From the equation for sector 2, p can be derived:

1 − w Ɩ2 = p (21)
  A2 ξ

whereas from the equation for sector 1, it follows that:

p(1 − A1 ξ) = w Ɩ1

or, taking (21) into account:

(1 − w Ɩ2 )(1 − A1 ξ) = w Ɩ1
  A2 ξ

This expression can be rewritten as:

(1 − w Ɩ2 )(1 − A1 ξ) = w Ɩ1 A2 ξ

which enables an expression for ξ after some further elaboration:

ξ =
 1 − w Ɩ2 (22)

  A1 + w(Ɩ1A2 – Ɩ2A1)

Combining (22) and (21), we find that:

p =
 A1 + w(Ɩ1A2 − Ɩ2 A1) (23)

  A2

Okishio’s argument proceeds further in three steps:

1 First, it is determined which technological changes are rational from the 
 perspective of the individual capitalist.

What happens when a new technology is introduced in sector 2, which leads 
to A2' and Ɩ2'? For this new technology to be introduced by an individual capital-
ist, the cost of production of consumer goods after the introduction, including 
profits based on the factor ξ, has to be lower than the price before the introduc-
tion. Since the price before the introduction was equal to 1, it holds that before 
the introduction:

p A2 ξ + w Ɩ2 = 1
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Tendency of the rate of profits to fall  179

or:

Ɩ2 = 1
w

p
w

−  ξ A2

Given p and w, many technologies (i.e. combinations of inputs of means of pro-
duction and of labour) are possible, leading to the same profits factor ξ. All these 
combinations are situated on the straight line in Figure 6.1. One of the combina-
tions is that when only labour is used, A2 = 0 and Ɩ2 = 1/w. The currently used 
technology with A2 > 0 and Ɩ2 > 0 is another combination on that line.10

From the perspective of the individual capitalist of sector 2, the condition for a 
rational introduction of a new technology is:

p A2' ξ + w Ɩ2' < 1

or:

Ɩ2' < 1
w

p
w

−  ξ A2' (24)

If, in the consumer goods sector 2, a given technology using A2 of means of 
production and Ɩ2 of labour per unit of output is replaced by a new technology 
with A2' and Ɩ2', then the new combination must be situated under the straight 
line in Figure 6.1.

2 Next, it is investigated which technologies (combinations of A2* and Ɩ2*) will 
lead to a lower general rate of profits.

For r* to be lower after the introduction than r before the introduction, ξ* < ξ. 
Since it is assumed that w is constant and also that A1 and a1 remain unchanged 
(we are limiting ourselves to analysing the introduction of new technology in 
 sector 2), this implies that:

ξ* =
 1 − w Ɩ2* 

< ξ
 A1 + w(Ɩ1 A2* − Ɩ2* A1)

Rearrangement gives:

1 − w Ɩ2* < ξ A1 + w ξ Ɩ1 A2* − w ξ Ɩ2* A1

or:

1 − ξ A1 − w ξ Ɩ1 A2* < w Ɩ2* − w ξ Ɩ2* A1

or else:

1 − ξ A1 − w ξ Ɩ1 A2* < w Ɩ2*(1 − ξ A1),
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180  Tendency of the rate of profits to fall

such that:

   1 − ξ A1  ξ Ɩ1 A2*  
< Ɩ2*w (1 − ξ A1) 

–
 (1 − ξ A1)

This expression can be further simplified to:

1   ξ Ɩ1 A2* 
< Ɩ2*w 

– 
1 − ξ A1

or, taking into account that p = p A1 ξ + w Ɩ1, to:11

1
w

p
w

− �  ξ A2* < Ɩ2* (25)

This equality indicates that each technology with a combination of A2* and Ɩ2* 
that is not fulfilling this inequality will lead to a lower rate of profits than before.

3 Finally, it is shown that a new technology that is rational for the capitalists 
will raise the rate of profits.

Comparing (24) and (25), it can be seen that no single combination of A2' and 
Ɩ2' that satisfies (24) can also satisfy (25). A choice of technology that is rational 
for the individual capitalist is therefore a technology that will raise the rate of 
profits. Each technology that results in a fall in the general rate of profits is a com-
bination of A2 and Ɩ2, which is outside the shaded area in Figure 6.1. Therefore, the 
capitalists’ choices of technology that are rational from a microeconomic perspec-
tive will not lead to a fall in the rate of profits at the macroeconomic level.

An identical argument applies when a rational technology choice in the sector of 
the means of production is considered.

The Okishio theorem thus proves that, given the assumptions of the linear pro-
duction model and the assumption of a constant wage rate, Marx’s tendential fall 
in the rate of profits is impossible.

The Okishio theorem and the assumptions made are further clarified by a 
numerical example, which goes back to the labour value system of Chapter 2:

50
150

 λ1 + 50
150

= λ1

50
100

 λ1 + 40
100

 λ2 + 50
100

 = λ2

In our exposé of the Okishio theorem, the consumer goods sector does not supply 
itself. Therefore, the following equivalences hold:12

A1 = 50
150

A2 = 50
100
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Tendency of the rate of profits to fall  181

Ɩ1 = 50
150

Ɩ2 = 50
100

p = p1, the prices of the means of production

1 = p2, the prices of the consumer goods

ξ = 1 + r, the profits factor

w = 0.5 (kg of wheat)

Moreover, it will be remembered that, according to Okishio’s reasoning, no rate 
of profits applies to the wages (they are not advanced but rather paid at the end of 
the production period from the sales proceeds).

Okishio’s price system for our imaginary economy is:

Sector 1 (means of production): p = p A1 ξ + w Ɩ1 = 50
150

 p (1 + r) + 50
150

  
0.5 = 0.333 p (1 + r) + 0.167

Sector 2 (consumer goods): 1 = p A2 ξ + w Ɩ2 = 50
100

 p (1 + r) + 50
100

  
0.5 = 0.500 p (1 + r) + 0.250

Figure 6.1 The Okishio theorem
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The solution of this system is:

ξ =
( )

=
+ ( )+

1 1 0 250
0 333 0 5 0 167 0 5 0 250 0

2

1 1 2 2 1

− −
× − ×−

w
w

l
A l A l A

.
. . . . . .3333

0 750
0 333

2 25

( ) 

= =
.
.

.

or: r = 1.25 = 125%
and:

p =
( )

=
+ ( ) ( ) A l A l A

A
1 1 2 2 1

2

0 333 0 5 0 167 0 5 0 250 0 333

0
+ − × − ×w . . . . . .

..
.
.

.

500
0 333
0 500

0 667= =

After putting the numerical values of p, w and ξ in (24), we get:

 Ɩ2' < 1
0 5

0 667
0 5.
.

.
−  2.25 A2'

or: Ɩ2' < 2 − 3 A2'

or else: Ɩ2' + 3 A2' < 2

Each new technology that entails a combination of Ɩ2' and A2' that fulfils this 
condition conforms to the individual capitalist’s rationality. In order to confirm 
Marx’s thesis that technological change will lead to a lower general rate of profits, 
it should also fulfil condition (25), which in our numerical example means:

 1
0 5

0 667
0 5.
.

.
−  2.25 A2* < Ɩ2*

or: 2 − 3 A2* < Ɩ2*

or else: 2 < Ɩ2* + 3 A2*

Combining both conditions:

Ɩ2' + 3 A2' < 2 < Ɩ2* + 3 A2*

this inequality shows that not a single combination of Ɩ2' and A2' exists that is both 
rational and leads to a fall in the general rate of profits.

In contrast to Okishio, David Laibman uses a model in which the effect, on 
the rate of profits, of changes in the balance of power in the class struggle does 
not lead to a constant real wage rate but rather to a constant rate of exploitation. 
This means that in Laibman’s analysis the real wage rate changes at the same 
rate as labour productivity, but also that the rate of profits fully depends on what 
happens with the composition of capital. In that case, technical changes that 
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Tendency of the rate of profits to fall  183

are introduced by the individual capitalists can (but do not necessarily, as we 
showed in Chapter 5) lead to an increase in the value composition of capital and 
to a fall in the rate of profits. Specific and complex conditions have to be fulfilled 
(Laibman, 1992, p. 123). Laibman shows that certain new methods of produc-
tion will be rational at a microeconomic level (and are thus situated under the 
straight line in Figure 6.1) and yield a super-profit for the introducing capitalist, 
and will also lead to a higher general rate of profits. When the rate of exploita-
tion is constant, there are techniques of production that are increasing the rate of 
profits, as well as techniques of production that are decreasing the rate of profits, 
located in the area of the micro-rational technologies. Given the assumptions 
made, Okishio’s theorem is not false, but the assumptions are too restrictive and 
need to be adapted.

However, Laibman (1997, p. 32) has advanced another argument against the 
law of the tendential fall in the rate of profits, pointing out that if capitalists switch 
from production technique A to the new technique B, anticipating a higher rate 
of profits, they would immediately switch back from B to A, and thus restore the 
original rate of profits, if the first switch in fact lowered the rate of profits.

Okishio’s theorem has been subjected to sharp, although often unfounded, 
criticism. Whereas Laibman assesses Okishio’s theorem in terms of its own logic 
and nuances it by building his argument on the linear model of production, many 
other Marxist economists have attacked the theorem and the underlying model. 
One of the most notorious opponents is Andrew Kliman, who rejects the linear 
model and advocates a “temporal single-system” approach to the theory of value 
(see Kliman and McGlone, 1999; Freeman and Carchedi, 2000). In the linear 
model approach, the prices of the inputs and the outputs are the same. Before the 
introduction of an innovation, they are equal to Vector p, and after such introduc-
tion, to p', with p = (1 + r) p B and p' = (1 + r') p' B'. In Kliman’s reasoning, the 
prices do not reach their final “equilibrium values” because of new technological 
innovations occurring during the adjustment process:

What happens (. . .) if the innovation is followed by subsequent innovations 
before prices have time to approach the stationary state? Because labor-
saving innovation reduces commodities’ prices (given a constant monetary 
expression of value), continuous labor-saving innovation leads to continuous 
reductions in prices (on average). And if prices are continually falling, output 
prices are always lower than input prices. The general rate of profit will thus 
be lower than r* [the equilibrium rate of profits in a linear production model], 
and labor-saving technical changes may thus lower the profit rate, even if 
uniform profitability is assumed.

(Kliman, 1997, p. 46)

Surely, the attentive reader will have witnessed this criticism with mounting aston-
ishment. After all, the rise of the organic composition of capital – the cornerstone 
of Marx’s theory of the secular movement in the rate of profits – has disap-
peared completely. According to Kliman, it is purely the labour-saving  character 
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184  Tendency of the rate of profits to fall

of technological innovations (i.e. detached from the issue of whether or not it is 
 capital-using) that explains the falling rate of profits, via its dynamic effect on 
prices. Even without any innovation and with price deflation only, the rate of prof-
its will fall, according to the “temporal single-system” approach.13

6.4 The rate of profits in the long run: some statistical data
In this book, we have opted for a theoretical analysis of Marx’s economic views. 
Nevertheless, we will briefly look at some statistical material that is relevant for 
an assessment of the theory of the tendential fall in the rate of profits. A multi-
tude of statistical studies, analysing the rate of profits in the long run, have been 
published. Already in 1977 we came to the conclusion that these studies showed 
conflicting results (Cuyvers, 1977, 1978). In the economic literature that is well-
disposed towards Marx, starting with Gillman (1956), consideration is often given 
to unproductive activities. However, we argued in Chapter 4 that which activi-
ties should be considered as productive and which not, remains inconclusive, to 
say the least, and shrouds Marx’s labour theory of value in more inconsistencies. 
Moreover, the statistical analysis of the long-run macroeconomic income share 
of profits (or the profits–wages ratio) and even more so that of the capital–output 
ratio (and hence the value composition of capital), has proved to be a difficult 
exercise. For instance, it is often not clear how the incomes of independent work-
ers and professions are dealt with, while the estimation of the value of the capital 
stock is a perilous affair which crucially depends on a number of simplifying 
assumptions.

An extensive statistical research study on the secular behaviour of the profits 
share and the average rate of profits in the United Kingdom was conducted by 
Matthews, Feinstein and Odling-Smee (1982). Their analysis covered the period 
1856–1973. Although we will deal with the profits share in Chapter 7, it is appro-
priate to mention here that the authors found evidence of a fall in the profits share 
in Gross National Product in the period 1914–1918 (although this was derived 
from the calculated 1913 profits share compared with that of 1919, there being 
no data for the intervening years) and a declining trend in the post-Second World 
War period, accompanied by an increase in the share of wages and salaries in these 
periods (Matthews et al., 1982, Figure 6.1 and pp. 177–178). The average (gross) 
rate of profits behaved similarly, although it is remarkable that the gross capital–
output ratio – while having increased between 1938 and 194714 – apparently 
showed a decreasing trend from 1947 to 1967, only to rise again in the period 
up to 1973, which marked the end of the authors’ investigation (Matthews et al., 
1982, Figure 6.3 and p. 184). The decline in the net rate of profits was, however, 
more pronounced in the period 1947–1973 (Matthews et al., 1982, Figure 6.4 and 
pp. 185ff.), which we think is a less than reliable result considering the difficulty 
in determining fixed capital depreciation and in isolating it from gross profits.

One the most recent studies into the evolution of the general rate of profits 
in the long run was conducted by Basu and Manolakos (2013), in which a thor-
ough and “state of the art” econometric analysis was carried out for the USA 
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Tendency of the rate of profits to fall  185

during the period 1948–2007. The authors used the time series created by Gérard 
Duménil and Dominique Lévy from CEPREMAP in Paris, which is considered to 
be among the best and most relevant statistical time series.15 Figure 6.2 depicts the 
general rate of profits in the USA during the period 1869–2009.

First of all, Basu and Manolakos found that the general rate of profits was 
non-stationary during the period 1869–2007 and followed a long wave pattern. 
It showed a declining trend from the mid-1860s until the mid-1910s, after 
which it showed an upward trend until the early 1960s and then another decline 
until 2007 (Basu and Manolakos, 2013, pp. 81–82). Next, the authors tested 
the hypothesis of a falling rate of profits during the period 1948–2007, taking 
into account the counteracting tendencies. They found that, when corrected for 
the counteracting tendencies, the general rate of profits in the United States 
after 1948 declined by an average annual rate of 0.2%. Basu and Manolakos 
concluded that this result:

draws attention to the existence of possible mechanisms, like the inexorable 
mecha nization under capitalist production or the long-run labor-saving bias 
of technological change, that drive the rate of profit to conditionally decline 
over time. When the counteracting tendencies are strong enough to nullify 
or even reverse this mechanism, the rate of profit might display an upward 
movement (as in the period 1982–2000).

(Basu and Manolakos, 2013, p. 93)

Figure 6.2  The evolution of the general rate of profits in the USA, 1869–2009

Source: www.jourdan.ens.fr/levy/uslt4x.txt (accessed on 30 October 2013)
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This interesting result is not entirely convincing, since the authors previously 
pointed out that the rate of profits in the USA during the 1869–2007 period 
showed a rising trend until the early 1960s. Moreover, they failed to consider 
some important counteracting tendencies, among which was the impact of 
American capital exports to countries where the rate of profits was higher. It 
could well be that this counteracting tendency, mentioned by Marx, which was 
still predominant in the period 1947–1970, weakened afterwards with the rise of 
Japan and the Asian “Tigers”.

Worth noting for the USA, as well as the OECD countries, is the compre-
hensive study by Hill (1979) and, based on this, the analysis by Hargreaves 
Heap (1980). According to this study, the rate of profits in the manufacturing 
industries during the period 1955–1973 showed a declining trend at an annual 
rate of −0.13% in the USA, −0.86% in Japan, −4.03% in Germany, −1.99% in 
Italy, −1.39% in Sweden and −4.37% in the UK. The decline intensified during 
the 1970s, dominated mainly by the decline in the share of profits in value added 
(Hargreaves Heap, 1980, p. 68). However, the observed downward trend was 
heavily dependent on assumptions made about the duration of the economic life 
of the capital goods in question.

Recent pioneering statistical research into the long-run behaviour of the rate 
of profits in the industrial countries and the world at large is provided by Thomas 
Piketty, author of the controversial bestseller, Capital in the 21st Century 
(2014). The time series, collected by Piketty and an international research 
team, is based on national wealth and income data. Following a theoretical neo-
classical growth approach,16 Piketty also forecasts the future expected average 
savings ratio and the rate of growth of the economy. As to the past, he estimates 
that the rate of return to capital in the world rose from 4.5% to 5.1% in the 
period 1700–1820, but decreased slightly to 5% in the period 1820–1913. Some 
decades later, in the period 1950–2012, the rate of return to capital increased to 
about 5.3% (Piketty, 2014, p. 354, Figure 10.9).17

* * *
We do not intend to bother the reader with a long review of the many studies 
of the long-run behaviour of the rate of profits. Since we have shown that the 
determining factor par excellence of a hypothetical tendentially falling rate of 
profits is the rise in the value composition of capital, we will limit ourselves to 
the “stylised facts”.

In their pioneering 1961 study, Klein and Kosobud (1961) showed that the 
capital–output ratio in the USA declined during the period 1900–1953. The 
capital–output ratio is not identical to the value composition of capital but, 
together with the share of wages in national income, it determines the general 
rate of profits of an economy.18 Over the years, the Klein-Kosobud series and 
calculations have been analysed again, using the newest econometric techniques 
and tests. These have indicated that the capital–output ratio has followed a non-
stationary trend and that, for the period investigated, no evidence has been found 
of a long-term relationship (Mills, 2009, pp. 19, 24). This conclusion is, however, 
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Tendency of the rate of profits to fall  187

disputed by Madsen and Smyth (2008) and Madsen, Mishra and Smyth (2012), 
who take into account structural breaks and find that over a period of 135 years, 
the capital–output ratio in 16 OECD countries has been constant and stationary.

It is interesting to look at the evolution of the value composition of capital, 
again based on the time series of Duménil and Lévy.19 Figure 6.3 shows the 
variation of C/V in the USA during the period 1869–2009.

A visual inspection of Figure 6.3 reveals that C/V in the USA shows a rising 
trend between 1870 and 1914, after which it declines until the outbreak of the 
 economic crisis in 1929. As to the era after the Second World War, it appears 
that the C/V ratio tends to rise between 1947 and 1980. Over the next 20 years it 
declines, but then starts to rise again from the turn of the century. It is not permis-
sible to conclude from Figure 6.3 that the value composition of capital in the USA 
has increased during the last 140 years.

More recent research than that of Klein and Kosobud (1961), in which the 
capital–output ratio of other countries was also analysed, provides a nuanced pic-
ture. Romer (1989) reports that during the periods 1870–1913, 1913–1950 and 
1950–1979, the rates of growth of the capital stock and output were remarkably 
similar. D’Adda and Scorcu (2003) find, in contrast, a slightly decreasing capi-
tal–output ratio for the periods 1890–1992 and 1935–1991 in the United States 
and Germany, respectively, but an increasing ratio in the United Kingdom, Italy, 
Japan, the Netherlands and France. The average annual growth rates of the capital–
output ratios are, however, nothing compared to the much stronger growth rates 
of income per capita (a measure of average labour productivity). Yet in a study by 
two World Bank economists, rising capital–output ratios were reported for most 
countries. For the USA and Canada, they found a constant capital–output ratio 
during the period 1960–1990, but a rising ratio for Japan, Germany, Great Britain, 
Italy and France (Nehru and Dhareshwar, 1993, pp. 52–53).20

Figure 6.3 Evolution of the value composition of capital in the USA, 1869–2009

Source: Calculated using the data in www.jourdan.ens.fr/levy/uslt4x.txt, accessed 30 October 2013
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188  Tendency of the rate of profits to fall

These results, in turn, are contradicted by Hargreaves Heap (1980, p. 74) 
who, for the period 1955–1973, provides evidence of a rising capital–output 
ratio in the UK and Germany, a fluctuating ratio in Japan and the USA, and a 
decreasing ratio in Italy. These are related to the available labour reserves and 
the technological opportunities, which would account for the rapid increase in 
accumulation in Japan, Germany and Italy until the mid-1960s. Since the early 
1960s, soaring raw material prices were also responsible for the rise in the 
capital–output ratio in the USA, the UK, Germany, Japan and Italy (Hargreaves 
Heap, 1980, pp. 77–78). There was a further increase in raw material prices 
during the 1970s.

In this respect it is also interesting to look at the series that Thomas Piketty 
constructed of the wealth–income ratio in the world, which should be a reasonable 
approximation of the capital–output ratio. During the period 1870–1910, this ratio 
increased from around 4.5 to 5, only to decline to about 2.7 in 1950.21 During the 
post-war era until 2010, the ratio increased systematically (although not always at 
the same rate) to 4.3 (Piketty, 2014, Figures 10.9 and 12.4).22

As mentioned, the calculated size of the capital stock depends on the assump-
tions made about the economic life of various types of capital goods and which 
components are taken into account. Houses are often added to the fixed capi-
tal stock of the producing companies, a specific depreciation of investment is 
assumed, the prices of the various components of the fixed capital and of output 
are held constant, etc. All these assumptions and rules of thumb greatly  complicate 
a comparison of the main findings in the literature.

In an attempt to avoid these assumptions, Figure 6.4 shows the evolution of 
the ICOR, the incremental capital–output ratio in the world. The ICOR is the ratio 
between the increase in the capital stock ∆K (in Figure 6.4, gross fixed capital 
formation) and the increase in national income ∆Y (here, at the global level), or 
∆K/∆Y. The advantage of the ICOR is that we avoid calculating the capital stock. 
And, in spite of the ICOR not being the capital–output ratio, a declining trend in 
the ICOR indicates that the capital–output ratio will show a similar trend. Again, 
we are confronted by an undulatory movement during the period. In the period 
1961–1980, there seems to be a declining trend, after which the trend is unclear 
due to marked instability and some spectacular drops in the ICOR in the period 
1997–2001.

All the above is, we think, sufficient evidence that Marx’s law of the tendential 
fall in the rate of profits and the alleged underlying increasing capital intensity of 
production, is inconclusive, if not plainly false. From the available statistical data, 
there appears to be more reason to accept as a stylised fact that in the long run 
capital intensity is more or less constant.

* * *
Another approach to investigating statistically how the rate of profits secularly 
evolved is to follow the return on equity (ROE). However, also based on expecta-
tions, the ROE is what investors are greatly interested in and what also, to some 
extent, determines their investment behaviour.
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Tendency of the rate of profits to fall  189

In a recent first study (Buelens, Cuyvers, Deloof and de Smedt, 2016), the 
ROE was calculated for two samples of Belgian companies, listed on the Brussels 
Stock Exchange, for five periods during the twentieth century,23 using the exten-
sive historical database of SCOB (Studiecentrum voor Onderneming en Beurs) at 
the University of Antwerp. The first sample comprises the ten largest listed com-
panies in Belgium and the second comprises the largest companies in the various 
industries, including the financial and transportation sectors. The results of these 
calculations are shown in Table 6.2.

Since the data from the samples are not normally distributed, the median ROE 
is of most interest to us. The median ROE is rather volatile in the sample of the ten 
largest listed companies, but much less so in the sample of the largest companies 
per industry. In any case, in the course of the twentieth century, there is no observ-
able decline in the ROE.24

In another recent research study (Pierenkemper, de Smedt, Buelens, Cuyvers 
and Deloof, 2016), the ROE of the largest companies in the European old industries 
was investigated. The relevant results for our purposes are shown in Table 6.3.  

Figure 6.4 Evolution of the incremental capital–output ratio in the world, 1961–2013

Source: http://data.worldbank.org/topic/economy-and-growth, Gross fixed capital formation (current 
US$) as a percentage of the change in GDP (current US$), accessed 9 June 2015

Table 6.2 Return on equity of the largest companies in Belgium, 1911–2000

Period ROE (ten largest companies) 
(%)

ROE (largest companies in the 
industrial sectors) (%)

Average Median Average Median

1911–1913 8.71 8.55 17.95 12.61
1927–1929 18.45 17.54 22.10 16.42
1954–1956 17.85 11.31 15.81 12.05
1970–1972 10.25 8.53 9.07 7.98
1998–2000 18.02 17.61 20.55 14.22

Source: Buelens et al. (2016); reprinted with the permission of the publisher
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190  Tendency of the rate of profits to fall

The “old industries” comprise the food, textile, iron and steel, and iron-ore and coal 
industries.

The ROE in the European old industries has remained stable across the sub-
periods of the twentieth century, with an exception being 1970–1972.

Evidently it is possible that the large companies are maintaining a dominant 
position in their respective industries, which allows them to realise a higher ROE 
than smaller companies. On the other hand, “old industries” might experience 
lower than average, as well as declining profitability. In fact, compared with 
Table 6.2 this seems to be the case, but the remarkable stability of the ROE is 
established once more. It can be concluded that there is evidence of stability in 
the average profitability of the large companies. While this is not sufficient to 
statistically disprove Marx’s law of the falling rate of profits, it at least provides 
additional “circumstantial evidence”.

Notes
 1 The statistical determination of K is far from straightforward. Often K is calculated by 

adding up the investments in fixed capital over an extended period of time, but how far 
back into the past one should go in order to do this calculation is the subject of debate. 
Another complication is how to treat the used-up capital when taking into account 
depreciation allowances, which are often influenced by taxation considerations.

 2 In contrast to our approach in the previous chapters, here we follow Marx’s argument 
which is cast in monetary values. This, in turn, assumes that a bridge is created between 
labour value in labour time and that in monetary units – hence, the relevance of the 
present-day Marxist theory of money (which will be discussed in Chapter 8) and the 
theory of the “monetary equivalent of labour time”, which has been the subject of much 
debate over the past 20 years. For references in this regard, see Chapter 2.

 3 In modern macroeconomic terminology, this is the net national product (NNP).
 4 Importantly, according to this reasoning, M/V is determined by the balance of power 

between workers and capitalists in the wage negotiation process. Other factors, such as 
the degree of monopoly, also play their role. In this regard, see Chapter 7.

 5 Before the innovations, A1/L = 3; after the innovations, A1/L = 3.6, i.e. there has been 
an increase of 20%.

 6 Since at r = 66.7%, 1 = (1 + r) 0.60, a higher r (e.g. 80%) leads to 1 < (1 + r) 0.60.
 7 In the matrix algebra of linear systems of equations, this is known as the Perron-

Frobenius theorem (see Meyer, 2000, p. 667).

Table 6.3 Return on equity in Europe’s “old industries”, 1911–2000

Period “Return on equity” (ROE) (%)

Average Median

1911–1913 11.12 9.12
1927–1929 10.87 8.86
1954–1956 10.31 7.43
1970–1972 4.15 4.99
1998–2000 11.69 10.31

Source: Pierenkemper et al. (2016); reprinted with the permission of the publisher
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Tendency of the rate of profits to fall  191

 8 We are following Laibman’s version of Okishio’s theorem in Laibman (1992, pp. 104–109). 
For an alternative proof in a single-good capitalist economy, see Laibman (1997, pp. 36–38).

 9 In the previous chapters, we assumed that the consumer goods sector supplies inputs 
to itself and that wages are advanced. Okishio’s assumptions make the mathematical 
proof easier.

 10 This also highlights the importance of the assumption of a given and constant w. 
Without this assumption, the straight line in Figure 6.1 would shift when w changes.

 11 We can also write p = p A1 ξ + w Ɩ1 as p (1 − A1 ξ) = w Ɩ1. This can, in turn, be trans-
formed into (1 − A1 ξ)/ξ = w Ɩ 1/p ξ. As a result, the second term in our inequality  
ξ Ɩ1 A2'/(1 − A1 ξ) becomes (p ξ/w Ɩ1) (Ɩ1 A2'), or, after deleting Ɩ1, (p ξ/w) A2'.

 12 Based on Okishio’s assumptions, there is no consumer goods input in the production of 
consumer goods.

 13 In terms of the approach adopted in this book, price deflation is excluded since values and 
prices are measured in labour time and no “monetary expression of labour time” is intro-
duced. For a thorough, critical assessment of the “temporal single-system” approach, 
including its alleged refutation of the Okishio theorem, see, for example, Veneziani 
(2005). See also Laibman (1997, pp. 77–79) who criticises the non-equilibrium argu-
ment of the “temporal single-system” approach for confusing “ontological equilibrium” 
and “methodological equilibrium”. For further refutations of Marxists’ theoretical argu-
ments against the Okishio theorem, including these derived from a falling maximal rate 
of profits, the reader is referred to Roemer (1981).

 14 Here, too, the time series was interrupted between 1938 and 1947.
 15 These time series data can be consulted at www.jourdan.ens.fr/levy/uslt4x.txt (accessed 

on 30 October 2013).
 16 The central building block of the neo-classical model of economic growth is the 

production function, a concept that is at odds with both the Marxist and the post-
Keynesian models. In a neo-classical model, the factor of production “capital” 
generates a marginal product which is equal to the long-run average rate of profits. As 
the capital stock rises, the marginal product of capital (and thus the rate of profits) will 
ceteris paribus fall.

 17 However, for the UK, he notes a decline between 1940 and 1990 (although a relatively 
stable period between 1770 and 1940) and for France, a decline between 1950 and 
2010 (and more volatility than in the UK during the period 1820–1920, though no 
specific trend). See Piketty (2014, p. 202, Graphs 6.3 and 6.4).

 18 Since the rate of profits r = P/K, both numerator and denominator can be divided by the 
value of national income Y, which then indicates that r is the ratio between the share of 
profits in national income P/Y and the capital–output ratio K/Y.

 19 See above: www.jourdan.ens.fr/levy/uslt4x.txt. Strictly speaking, the ratio depicted is 
not the value composition of capital but the ratio of the net capital stock in current dol-
lars, on the one hand, and the product of the number of working hours (in millions of 
hours) and the hourly wage rate in current dollars, on the other.

 20 This increase is attributed to the capital destruction during the Second World War and 
the reconstruction of infrastructure and industry in the subsequent period.

 21 The reason for this decline was the capital depreciation during the Great Depression of 
the 1930s and the capital destruction during the Second World War.

 22 See also Piketty and Zucman (2014). For a comparison between the USA and Europe, 
see Piketty (2014, Chapter 5) and Piketty and Saez (2014, Figure 3). It is important to 
stress that the increase in the wealth–income ratio since the late 1950s is largely due 
to the rise of the housing component in total wealth, not capital used in the production 
processes.

 23 1911–1913; 1927–1929; 1954–1956; 1970–1972; and 1998–2000.
 24 The “holding return” ratio is more volatile but takes into account the evolution of the 

stock prices and therefore the investors’ expectations.
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7 Long-term developments – changes  
in the rate of surplus value, the 
distribution of income and the  
class struggle

It will be remembered from Chapter 2 that a positive rate of exploitation, 
according toMarx’s definition, is a necessary condition for a positive rate of
profits(Morishima,1973,pp.63–68).Itwasalsoarguedthattotheextentthat
workersaimtoachieveauniformrateofexploitationinthevariousprofessions
andindustries,long-termpriceswillevolvewhichwilltendtocoincidewith,if
notbecomeidenticalto,labourvalues.

InChapter6wefoundthattheso-calledtendentialfallinthegeneralrateof
profitsnotonlydependsontheallegedincreaseinthecompositionofcapitalbutit
iscounteractedbyanincreaseintherateofsurplusvalueσ–afactorthatwehad,
forthesakeoftheargument,keptconstant.Inthischapterwewillexaminethe
determinantsanddynamicsofMarx’srateofexploitation/rateofsurplusvalue,
therebymakinggoodourdeliberateoversightinChapter6.

YetweestablishedinChapter5thattherateofsurplusvaluewillincreasewith
the introductionof technical change,whichwill reduce thedirect and indirect
costsrequiredtoproducethenecessaryconsumptionoftheworkers.Marxcalls
thisan increase in relativesurplusvalue, incontrast toan increase inabsolute
surplusvalue.Wewillillustratethisfirst.

Nextwewillconsiderthewaysinwhichtheworkersincapitalistenterprises
canundoanincreaseintherateofsurplusvalue.Wewillshowthatthislargely
dependsonworkers’bargainingpowerandthefeasibilityofcounteractinggrow-
ingexploitationthroughdemandsforwageincreases.Wewillalsodiscusshow
the capitalists’ reaction to changes in the bargaining power of the workers can 
generateaneconomiccycle,inlinewithRichardM.Goodwin’sanalysis.Having
arrived at that point, we will investigate the relationship between the pricing 
determinedbyindividualcapitalistenterprises(i.e.atthemicroeconomiclevel)
and the rateofsurplusvalue.Thiswillalsoshed lighton theneo-Marxistand
post-Keynesiancontributions.

Inaddition,wewillreviewMichałKalecki’stheoryofthe“politicalbusiness
cycle”,aswellasthetheoryofthe“profitssqueeze”whichattemptstoexplain
theoriginoftheeconomiccrisisofthe1970sandearly1980s.Finally,wewill
provideanddiscusssomestatisticaldatapertainingtotheUnitedStatesandthe
UnitedKingdomwith a view to illustrating how the rate of surplus value has
evolvedinthelongrun.
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Surplus value and income distribution 195

7.1 Absolute and relative surplus value from Marx’s standpoint
Asbefore,weconsiderourimaginaryeconomy:

50kgiron+ 50hoursoflabour→150kgiron

50kgiron + 40kgwheat +50hoursoflabour→100kgwheat

100kgiron 40kgwheat

The“netproduct”consistsof50kgofiron(150kgoutput−100kginputs)and
60kgofwheat(100kgoutput−40kginputs).Asbefore,weassumethathalfa
kiloofwheatispaidtoeachworkerperworkinghour,i.e.25kgofwheattothe
workersofsector1and25kgofwheattotheworkersofsector2.Total inputs 
(meansofproductionandnecessaryconsumptiontogether)arethenasfollows:

50kgiron+25kgwheat→150kgiron

50kgiron+40kgwheat+25kgwheat→100kgwheat

ItwillberememberedfromChapter2thattherespectivelabourvaluesare:λ1 =0.5hours
oflabourtime(=1/2)andλ2 =1.25hoursoflabourtime(=5/4),fromwhichthe
sectoralequalitiesfollowed:

50λ1 + 25 λ2 + M1 =150λ1
50λ1 +65λ2 + M2 =100λ2

or,expressedinlabourvalues:

25(C1)+31.25(V1)+ M1 =75(W1)

25 +50(C2)+31.25(V2)+ M2 =125(W2)

Therefore,thesurplusvalueofsector1andsector2equals:

M1 =18.75

M2 =18.75

and in both sectors, M1/V1 = M2/V2 = σ =0.6.
The ratesof surplusvalueofbothsectorsare thus identical. Ineachsector, 

50hoursoflabourareaddedtotheconstantcapital,ofwhich31.25hoursarepaid
outtotheworkersand18.75hourstothecapitalists.Theshareofprofits(surplus
value)invalueaddedis18.75/50=37.5%.MarxcallsV1andV2thenecessary
labour time spent in sectors 1 and2, respectively, andM1 and M2 the surplus
labourtime.Wealsoseethatthesurplusproductconsistsof:(150−100=)50kg
ofironand(100−90=)10kgofwheat,ofwhichthevalueequals50λ1 +10λ2 = 
25 +12.5=37.5= M1 + M2,thetotalsurplusvalue.
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196 Surplus value and income distribution

Tosatisfytheirgreedforprofits,thecapitalists,soMarxexplains,canusetwo
methodstoextractsurplusvalue:themethodofabsolutesurplusvaluecreation
and/orthemethodofrelativesurplusvaluecreation.

Supposethatinbothsectorsthecapitalistssucceedinmakingtheworkerswork
for60hoursinsteadof50hours,whiletheirwagesarestillequalto31.25hours.
Since60hoursoflabourtimeisspent,proportionallymoregrainandironinputs
arenecessaryinthetwosectors,suchthat:

60kgiron +60hoursoflabour→180kgiron

60 kg iron + 48 kg wheat +60hoursoflabour→120kgwheat

120kgiron48kgwheat

Afterpaymentofthewagesat25kgofwheat,itimpliesthat:

60kgiron+25kgwheat→180kgiron

60kgiron+48kgwheat+25kgwheat→120kgwheat

The surplus product is now: (180−120=) 60kgof iron and (120−98=) 
22kgofwheat.With the labourvaluesof ironandwheat remaining thesame, 
60λ1+22λ2=30+27.5=57.5=M1' + M2',thenewtotalsurplusvalue.

Persector,thetotalsurplusvalueisasfollows:

60λ1 + 25 λ2 + M1' =180λ1
60λ1 +73λ2 + M2' =120λ2

or:

30(C1')+31.25(V1')+ M1' =90(W1')

30+60(C2')+31.25(V2')+ M2' =150(W2')

fromwhichitfollowsthat:

M1' =28.75

M2' =28.75

and that M1' + M2' =57.5,whichisthevalueofthesurplusproduct.Thesurplus
valuehasincreasedinabsolutevalue.Absolute surplus value has been created, 
whilethevariablecapitalhasremainedthesame.Bymakingtheworkerswork
10hourslongerforthesamewage,therateofsurplusvaluehasincreasedinboth
sectors to reach M1'/V1' = M2'/V2' =28.75/31.25= σ =0.92.

Also, the totalvalueaddedhas increasedfrom100hours to120hours.The
shareofprofitsinvalueaddedisnow:28.75/60=47.9%(previously37.5%).
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Surplus value and income distribution 197

Whatiftheworkersinbothsectorsstillspend50hoursworking,butlabour
productivity increases by 20%?Assuming that in both sectors the quantity of
meansofproductionperunitofoutputremainsconstant,thismeansthatanew
methodoforganisingtheproductionprocessisapplied,whichincreaseslabour
productivitywithoutchangingtheproportionaluseofmeansofproduction.The
outputequationisthen:

60kgiron +50hoursoflabour→180kgiron

60 kg iron + 48 kg wheat +50hoursoflabour→120kgwheat

120kgiron48kgwheat

or,ifwagesat0.5kgofwheatperworkinghouraretakenintoaccount:

60kgiron+25kgwheat→180kgiron

60kgiron+48kgwheat+25kgwheat→120kgwheat

Thesurplusproductconsistsof(180−120=)60kgofironand(120−98=)22kg
ofwheat.Assumingthelabourvaluesofironandwheatareunchanged,1wefind
that60λ1 + 22 λ2 =30+27.5=57.5= M1'+ M2',thenewtotalsurplusvalue.

ThesurplusvalueinthesectorscanbederivedasM1' and M2', based on the 
equalities:

60λ1 + 25 λ2 + M1' =180λ1
60λ1 +73λ2 + M2' =120λ2

or:

30(C1')+31.25(V1')+ M1' =90(W1')

30+60(C2')+31.25(V2')+ M2' =150(W2')

Itthenfollowsthat:

M1' =28.75

M2' =28.75

Thetotalsurplusvaluenowamountsto57.5hoursoflabourtime.Asaratioof
totalvariablecapitalof62.5hours,thisgivesarateofsurplusvalueofσ =0.92.
Thedifferencewithabsolutesurplusvaluecreationisthatineachsector,thework-
ersstillwork–astheydidinitially–for50hoursandarepaidtheoriginalhourly
wagerate.Intherespectivesectors,thevalueaddedequals50hours,ofwhichthe
surplusvalue(28.75hours)represents57.5%.Thus,thedistribution of the same 
valueaddedasbeforehaschanged.Relative surplus value hasbeencreated.
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198 Surplus value and income distribution

Wearethusconfrontedbytwointerventionsatthemicrolevelofthecapitalist
enterprisesthataffectthedistributionofincomeatthemacrolevel.Marxdevotes
animportantpartofVolume1ofDas Kapital(Marx,1976,Parts3,4and5)to
thewaysthatabsoluteandrelativesurplusvalueiscreated.Bothformsofsur-
plusvaluecreationareofparamountimportanceinhisargumentsandreasoning,
althoughtheproductionofabsolutesurplusvaluethroughthelengtheningofthe
workingdaywasmorerelevantduringtheriseofindustrialcapitalismthanitis
today.2Atthegloballevel,exploitationoftheworkingclassbywayoflowwages,
longworkingdaysandasystematicriseintheintensityoflabourisparticularly
rifeamongmultinationalenterprisesandtheirsubcontractors in thedeveloping
countries,butalsoinsomeproductionprocessesinthematurecapitalistcountries
whereorganisedlabourorganisationsareweakornon-existent.Thecreationof
relative surplus value involves an intervention in the production process itself
whichinvolvesincreasingtheintensityoflabourorintroducingatechnological
ororganisationalinnovation.SeeChapter5inthisregard.

Ifwewanttounderstandtheevolutionoftherateofsurplusvalueinrelationto
Marx’s“lawsofmotion”ofcapitalism,theclassstruggleasadeterminingfactor
needstobeanalysed.Afterall,thestrengthoftheworkingclass,especiallythe
organisedlabourmovement,relativetothestrengthofthecapitalistclassdeter-
minestheextenttowhichwagesandlabourintensitywillchange.Ontheother
hand,capitalistentrepreneurshaveaformidableweapon:whenitisimpossibleto
lowerthewagesoftheworkers,layoffsfollowwhichunderminethebargaining
poweroftheworkingclass.

In advanced capitalist economies, relative surplus value creation through
innovationsintheprocessesofproductionisofparticularinterest.Marxpoints
outthatthemechanisationoftheproductionprocessandtheassociatedexpulsion
oflabour,althoughincreasingtherateofsurplusvalue,reducesthenumberof
workerswhoproducesurplusvalue:

Hencethereisanimminentcontradictionintheapplicationofmachineryto
theproductionofsurplus-value,since,ofthetwofactorsofthesurplus-value
createdbyagivenamountofcapital,one,therateofsurplus-value,cannotbe
increasedexceptbydiminishingtheother,thenumberofworkers.

(Marx,1976,p.531)

Thus,an“industrialreservearmy”isreplenishedregularly:

Thesectionoftheworkingclassthusrenderedsuperfluousbymachinery,i.e.
convertedintoapartofthepopulationnolongerdirectlynecessaryforthe
self-valorisationofcapital,eithergoesunderintheunequalcontestbetween
theoldhandicraftandmanufacturingproductionandthenewmachinepro-
duction,orelsefloodsall themoreeasilyaccessiblebranchesof industry,
swampsthelabour-market,andmakesthepriceoflabour-powerfallbelow
itsvalue.

(Marx,1976,p.557)
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Surplus value and income distribution 199

However, duringperiods of strong capital accumulation, labourwill be drawn
fromthis“industrialreservearmy”,whichaftersometimewillleadtoalabour
shortage.Asaresult,wageswillincreaseandaneconomiccrisiswillsetin.Marx
statesthisasfollows:

[A]s soonascapitalhasgrown in suchproportion to theworkingpopula-
tionthatneithertheabsolutelabour-timethatthisworkingpopulationsup-
pliesnor its relativesurplus labour-timecanbeextended(the latterwould
notbepossibleinanycaseinasituationwherethedemandforlabourwasso
strong,andtherewasthusatendencyforwagestorise)(...)therewillbean
absoluteoverproductionofcapital(...).Inbothcasestherewouldevenbe
asharperandmoresuddenfallinthegeneralrateofprofit,butthistimeon
accountofachangeinthecompositionofcapitalwhichwouldnotbedueto
adevelopmentinproductivity,butrathertoariseinthemoneyvalueofthe
variablecapitalonaccountofhigherwagesandtoacorrespondingdeclinein
theproportionofsurpluslabourtonecessarylabour.

(Marx,1981,p.360)

Wealsoneedtoconsidertheextenttowhichtheworkerssucceed,throughtheir
classstruggle,incounteringanincreaseintherateofsurplusvalue(orintheshare
ofprofitsinvalueadded).Thisissueistakenupinthenextsection.

Pioneeringscientificresearchhasbeenconductedintothecauses, inmany
countries,ofthedecliningshareofwagesinincomesincethe1970s,although
mostlyintheneo-classicaltradition.Usinganeo-classicalproductionfunction
andwithout technologicalprogress, itcanbederivedmathematically that the
shares ofwages and profits in value added remain constant.Hence, changes
in thewages share should be attributed to technological change.Based on a
standard neo-classical production function, Bentolila and Saint-Paul (2003)
estimatedtheimpactoftechnologicalprogressonthewagesshare.Thisallows
anassessmentoftheimpactoftechnologicalprogresson“totalfactorproduc-
tivity”,aswellastheimpactofcapital-augmentingand/orlabour-augmenting
technological progress.3They found that the increase in capital intensity and
“total factorproductivity” reduced theshareofwagesandsuggested that the
substitutionoflabourforcapitalandcapital-augmentingtechnologicalchange
werethedrivingforce.ThiswaslaterconfirmedfortheEU-15byArpaia,Pérez
and Pichelmann (2009). In amore recent study, Karabarbounis andNeiman
(2014)arguedthattheincreaseincapital intensitysincethemid-1970sorigi-
nated in the relative decline in the price ofmeans of production/investment
goods,whichseemstoexplainabouthalfthedeclineintheshareofwagesin
valueaddedin59countries.4

7.2 Class struggle and the share of labour in value added
Wesawearlierthatanincreaseinlabourproductivityinthesectorwhereneces-
saryconsumergoodsareproducedwillreducetheunitvalueofthesegoodsand,

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



200 Surplus value and income distribution

therefore,thevalueoflabourpower.Thequantitiesofnecessaryconsumergoods
remainthesame,butthevalueoftherespectivegoodsdecreasesataratethatis
inverselyproportionatetotheincreaseinlabourproductivity.

Inourimaginaryeconomy,theexpenditureof50hoursoflabourresultedin
theproductionof150kgofironandthecultivationof100kgofwheat,implying
anaveragelabourproductivityof3kgofironperworkinghourinsector1and
2kgofwheatperworkinghourinsector2.Weagainconsidertheinitialsituation
where0.5kgofwheatperworkinghourisnecessaryconsumptionandλ1 =0.5and
λ2 =1.25,thelabourvalueof1kgofironand1kgofwheat,respectively:

50λ1 +50hoursoflabour=150λ1
50λ1 +40λ2 +50hoursoflabour=100λ2

Thevalueoflabourpoweris1.25×0.5=0.625.
Supposelabourproductivityincreasesatarateof10%,whichbringsaverage

labourproductivityto3.3kgofironand2.2kgofwheatperworkinghour,andthe
labourvalueequationsaretransformedinto:5

55 λ1' +50hoursoflabour→165λ1'

55 λ1' + 44 λ2' +50hoursoflabour→110λ2'

Itwillbenoticedthatwiththesameemploymentasbefore,10%moreoutputispro-
ducedinsectors1and2(165kgofironand110kgofwheat).Thelabourvalueλ1' 
becomes0.455andλ2' =1.136.

6Ifthenecessaryconsumptionisstill0.5kgofwheat
perhouroflabourspent,thevalueoflabourpowerisnow0.5kg×1.136=0.568
hoursoflabour,droppingfromthepreviouslevelof0.625.7

Marxstatesthatthereducedvalueoflabourpowerrepresentsalower limit to 
the real decrease, which depends on the relative bargaining power of the workers 
vis-à-visthecapitalistsinthewagenegotiations.Hewrites:

Forexample,if,asaresultofanincreaseintheproductivityoflabour,the
valueoflabour-powerfallsfrom4shillingsto3,orthenecessarylabour-time
from8hoursto6,thepriceoflabour-powermightwellfallonlyto3s.8d.,83s.
6d.or3s.2d.,thusallowingtheamountofsurplus-valuetoriseonlyto3s.4d.,
3s.6d.or3s.10d.Theamountofthisfall,thelowestlimitofwhichis3shil-
lings(thenewvalueoflabour-power),dependsontherelativeweightthrown
intothescalebythepressureofcapitalontheoneside,andtheresistanceof
theworkerontheother.

(Marx,1976,pp.658–659)

Therelativeweightoftheworkersinthewagenegotiationswiththecapitalists
evidentlyalsodeterminestheextentofthewageincreasesinrelationtolabour
productivity.Iftheworkerssucceedinmakingrealwages(thebundleofnecessary
consumergoodsperworkinghour)increasepari passuwithlabourproductivity,
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Surplus value and income distribution 201

thentheshareofwageswillremainconstant.Inthestruggleforwageincreasesat
thecompanylevel,theshareofwagesisabenchmark.

If,inourexample,realwagesareincreasingbythesamerateof10%aslabour
productivity,theworkers’necessaryconsumptionperworkinghourwillincrease
from0.5kgofwheatto0.55kg.Withthecorrespondinglabourvaluenowbeing
λ2' =1.136,thevalueoflabourpowerbecomes:0.55λ2' =0.625,whichisthesame
as0.50λ2 =0.625,asbefore.Thevalueaddedof50hours inboth sectors thus
remains50=31.25(V1)+18.75(M1)=31.25(V2)+18.75(M2).Inbothsectors,the
rateofsurplusvalueisalsounchangedatM1/V1 = M2/V2 = σ =0.6.Thewagesshare
invalueaddedisthesameasbefore:V1/(V1+M1)=V2/(V2 + M2)=62.5%,towhich
aconstantshareofprofitsalsocorresponds:M1/(V1+M1)= M2/(V2 + M2)=37.5%.

Onecanconcludethatwhenthebalanceofpowerbetweenlabourandcapital
atthefactorylevelisunchanged,andtheworkersenforceariseintheirconsump-
tionwhichisinlinewiththeriseinlabourproductivity,thentheshareofwages
invalueadded–andthereforealsotheshareofprofits–will remainconstant.
Whentheworkersenforceariseinrealwagesthatisproportionatelyhigherthan
theriseinlabourproductivity,theshareofprofitswillfall,whichceterisparibus
willalsoleadtoafallintherateofprofits.InChapter5welearnedthatthiswill
causeadecline in investment,whichwill triggerunemploymentandadversely
affectthenegotiatingpositionoftheworkers.Conversely, if therealwagesdo
notfollowtheriseinlabourproductivity,theprofitssharewillincreaseaswill– 
ceteris paribus–therateofprofits.Theaccumulationofcapitalwillaccelerate
andmoreworkerswillbehired,thusstrengtheningthepositionoflabourinthe
wagenegotiations.Itcanthusbeexpectedthatwiththebalanceofpowerbetween
labourandcapitalremainingthesame,theprofitssharewillshowanundulatory
movementintheshortrun,butitwillnotshowanincreasingtrendinthelongrun,
contrarytowhatMarxseemstohaveexpected.

This conclusion brings us to the pioneering theoretical work of Richard 
M.Goodwinontheendogenouscyclicalmovementofthewageandprofitsshares.
InGoodwin’smodel(1967),itisassumedthatthecapitalstockisalwaysusedat
fullcapacity.Incontrast,workerscanbeunemployedandwagesarenegatively
affected by the degree of unemployment.By assuming that the capital–output
ratioremainsconstant,therateofgrowthofthecapitalstockisequaltothatof
output.Aftersomemathematicalmanipulation,Goodwinderivestwonon-linear
differential equations: one for the rate of growth of employment (the comple-
mentofthedegreeofunemployment)andonefortherateofgrowthofthewage
shareinvalueadded.TheGoodwinmodelshowsthattheseratesofgrowthwill
evolve cyclically over time.This is reminiscent ofwhat is observed in nature
wherethegrowthofthepreypopulationleadstoanincreaseinthepredatorpopu-
lation,whichinturnannihilatesthepreypopulationgrowthrateandthereforealso
reducesthegrowthrateofthepredatorpopulation.TheGoodwinmodelfunctions
similarly:anincreaseintherateofemploymentbringsaboutariseintheshareof
wages,whichcausestherateofgrowthofemployment,andthereforetherateof
growthintheshareofwages,todrop.Inthemodel,employmentandthewages
shareshowacyclicalmovement.9
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202 Surplus value and income distribution

Ofcourse,inthelongrunthebalanceofpowerbetweenlabourandcapital
doesnot remain thesame,butchangesas the rateofunemploymentchanges.
Laibman (1997, pp. 93–97) formulated a comprehensive Marxist model of
accumulationinwhichthecapital–outputratioisnotconstant,butchangesdue
tomicro-rational decisionsbeingmadeby the capitalists to introduce labour-
saving technologies. In Laibman’s model, changes in the unemployment of
labour,whichthecapitalistsuseasanindicatoroffuturemarketprospectsand
salesopportunities,leadtodrasticchangesinthesavingsratiofromprofits.This
causesacapitalist“stampedeintoliquidity”,whichalsotriggersandcreatesthe
expectedproblemsofeffectivedemand.Hismodelgeneratescyclicalliquidation
andrealisationcrises.

In the world we live in today, the balance of power between labour and
capitalhasalsobeendisruptedby the increasingly internationalising,capital-
ist nature of production processes. Given thewave of globalisation that has
been sweeping through the world economy and which has been picking up
momentumsincetheearly1980s,theworkersandtheirorganisationsareunder
growingpressure to limit theirdemands forhigherpay, acceptmoreflexible
work,andalsoaccept thehigherprofitsof thecapitalistsandbonusesfor the
management.10Wewillinvestigatetheselong-runmovementsofthewagesand
profitssharesinthenextsection.

7.3 Exploitation and class struggle: game-theoretical insights
Intheprevioussection,weshowedthatMarxestablishedthattheclassstruggle
influencestheshareofwagesinvalueadded.AccordingtoMarx,theworkers’
militancypreventsasituationinwhich,givenrisinglabourproductivity,wages
willfalltothenewvalueoflabourpower.Thattheworkerssucceedinprevent-
ingthis“dependsontherelativeweightthrownintothescalebythepressureof
capital,ontheoneside,andtheresistanceoftheworker,ontheother”(Marx,
1976,p.659)

Although thevalueof labourpowerdoesnot equate to thebarenecessities
oflifebutisratherhistoricallyandsociallydetermined,11thequestionremains:
how far was Marx willing to go in accepting that, over an extended period of 
time(i.e.beyondthedurationofthebusinesscycle),thevalueoflabourpower
canincrease?WehaveseenthatitisMarx’sthesisthatthecapitalistsdisposeof
the powerfulweapon of dismissingworkerswhen their accumulation of capi-
tal is likely tobecompromised.Moreover, soMarx’s reasoningcontinues, the
proverbialswordofDamocles,i.e.thethreatofbeingfired,isalsohangingover
theworkers’ heads due to increasingmechanisationwhich goes togetherwith
theintroductionoflabour-savingproductiontechniques.Theintroductionofsuch
techniquesisapparentlynotjustdictatedbycompetitionandtheneedtoreduce
costs;itisalsoaweaponintheclassstruggle,themoresoasitboostsboththe
relativesurplusvaluecreatedandtherateofexploitation.

Inaddition,duringtimesoflabourscarcity,thecapitalistswillendeavourto
compeltheworkers toworklongerand/ortoaccept increasedlabourintensity. 
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Surplus value and income distribution 203

The extent that they achieve this, without providing any compensating wage
increase, is in each case a function of the aforementioned balance of power
betweenlabourandcapitalonthefactoryfloor.

Marxmakesitabundantlyclearthatthesourceofthecapitalists’profitsis
unpaid labour.Why do the workers agree to such exploitation? They do so
becausetheydonotownanymeansofproduction,whichareinsteadpossessed
bythecapitalistswhosewishestheworkersmustabidebyiftheyaretomake
aliving.

Marxstressesthatthecapitalistownershipofthemeansofproductionisbased
on an historical process of appropriation, the primitive accumulation(Marx,1976,
Part8,pp.871ff.).Uponthedissolutionoffeudalism,commonlandandbuildings
fell intoprivatehands,while thosewhopreviouslycultivatedthecommonland
andworkedinthesebuildingsbecame“free”.These“free”workerswere,inorder
toprovidealivelihoodforthemselvesandtheirfamily,forcedtoselltheirlabour
powertothenewowners.Analogously,incontinentalEuropeintheaftermathof
theFrenchRevolution,muchchurchlandandthebuildingsthereon,aswellasthe
possessionsofthenobility,fellintothehandsofgreedycapitalists.

Marxwrites:

In thehistoryofprimitiveaccumulation,all revolutionsareepoch-making
thatactasleversforthecapitalistclassinthecourseofitsformation;butthis
istrueaboveallforthosemomentswhengreatmassesofmenaresuddenly
andforciblytornfromtheirmeansofsubsistence,andhurledontothelabour
marketasfree,unprotectedandrightlessproletarians.Theexpropriationof
the agricultural producer, of the peasant, from the soil is the basis of the
wholeprocess.Thehistoryofthisexpropriationassumesdifferentaspectsin
differentcountries,andrunsthroughitsvariousphasesindifferentordersof
succession,andatdifferenthistoricalepochs.

(Marx,1976,p.876)

Thereisagrowingbodyofscholarlyliteraturedevotedtotheexploitationofthe
workingclassand thepositionofworkersandcapitalists in theclass struggle,
startingwiththecapitalists’monopolyofthemeansofproduction.Apioneerin
thisregardisJohnRoemer,aprominentrepresentativeof“analyticalMarxism”.In
hisapproach,thehistoricalcontextandtheconditionssurroundingtheformation
ofeconomicclassesislacking,buthedoesgiveanendogenoustheoryofsucha
formation:economicclassesarisewithinagiven“institutionalframework”,with
“haves”,theownersofthecapitalgoods,and“havenots”.Thissituationisthen
comparedwithaninstitutionalsettinginwhichallproducersareownersoftheir
meansofproduction.

In an initial institutional framework that Roemer analyses, there is only a
market forgoods,not for labour (Roemer,1986,pp.84ff.).Foreachproducer 
v–withanoutputvectorqv,hisavailablemeansofproductionμvandhissubsist-
ence needs c–thequestionofwhatwillbeproduced,andhow,canbeformulated
asthefollowingprogrammingproblem:minimisetheexpenditureoflabourtime
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204 Surplus value and income distribution

qv Ɩ,giventheoutputsqv,suchthatforalloutputsanon-negativesurplusremains.
Mathematically,thisprogrammingproblemcanbewrittenas:12

Min qv Ɩ

subjecttothelimitingconditionsthat:

qv (I − A) p ≥ c p

qv A p≤μv p

qv Ɩ ≤ 1

qv ≥ 0

Thefirstconditionstates that foreachoutput (andgiven thepricesof theout-
puts) a non-negative surplus above subsistencemust remain,while the second
conditionstatesthatthemeansofproductionusedcannotbelargerthanthestock
availabletotheproducer.Thelasttwolimitingconditionsstatethattheexpendi-
tureoflabourqv Ɩcannotbelargerthan100%(or1)ofthetimethattheproducer
canspend,andthatoutputsmustbenon-negative.

In this model, a division of labour will develop between the individual
producers, leading to the exchange of the outputs produced. The producers
willchoosedifferentproductionprocesses, implyingdifferentexpendituresof
labour.If,basedonthelabourvaluesλ,allproducersjustspendc λoflabour
time, then c λistheaveragesociallynecessarylabourtime.Roemercallsthisan
egalitariansolution.Ifsomeproducersworklongerthanisrequiredtoproduce
theirmeansofsubsistence(i.e.theyworklongerthanc λ),andsomeothersless,
thisisanon-egalitariansolution.

Wenextconsidertheinstitutionalframeworkinwhichthereisamarketfor
bothgoodsandlabour.Inthelabourmarket,thehourlywagerateωequilibrates
thedemandforandsupplyoflabour.Producerscannowsellorbuylabourtime.
There are also producers with no or insufficient means of production. There
are three possibilities: (1) producers employ theirmeans of production,while
workingandproducingqv,(2)producersemploytheirmeansofproductionwith
labour power that theybought, andproduceyv, (3) producers sell their labour
power,which is thenemployedby thebuyers togetherwith thebuyers’means
ofproduction,andworkzv.Theprogrammingproblemoftherandomlychosen
producervnowadoptsthefollowinggeneralform:

Min (qv Ɩ + zv)

subjecttothelimitingconditions:

qv (I − A) p + yv [(I − A) p − ω Ɩ] + ω zv ≥ c p

qv A p + yv A p ≤ μv p

qv Ɩ + zv ≤ 1
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Surplus value and income distribution 205

Thefirstconditionindicatesthataftertheemploymentoftheownmeansofpro-
ductionqv (I − A) p + yv (I − A) pandthepaymentofthewagesyv ω Ɩ,augmented
by the possible receipt ofwages for the sale of the own labour powerω zv, a 
non-negativesurplusofthevariousoutputsmustremain,abovethatrequiredfor
subsistence. The second condition states that the employment of the available
meansofproductionfortheproductionofqv and yvmaynotbehigherthanthe
proportionofthemeansofproductionthatvowns.Thelastconditionstatesthat
eachproducercannotemploymorelabourthanhisavailablelaboursupply.

Supposethattherearenproducers.Ifthetotalsociallynecessarylabourtime
toproducen× cequalsnc λ, thenanegalitariansolutionfor this institutional
frameworkisthateachproducerworksc λhours.Inthecaseofanon-egalitarian
solution,someproducersworkmorethanissociallynecessaryfor theproduc-
tionoftheirsubsistence,andareexploiters.Otherproducersworklessandare
exploited.Roemerthenshowsthat,basedoninitialwealth,therichestexploiters
become“pure”capitalistswhilethepoorestexploitedbecomeproletarians.Inthis
manner,fiveclassesemerge:(1)thecapitalistswhodonotwork,butownmeans
of production andbuy labour power, (2) the small capitalistswho themselves
work,usingtheirmeansofproduction,butalsobuylabourpower,(3)thepetty
bourgeoisiewhowork,usingtheirmeansofproduction,anddonotbuylabour
power fromothers, (4) themixed proletarianswhowork for part of the time,
usingtheirownmeansofproduction,butalsosellsomeoftheirlabourtime,and
(5)theproletarianswhoonlyselltheirlabourpowerbecausetheyownnomeans
ofproduction.13

Next,Roemerproveshis“classexploitationcorrespondenceprinciple”:any-
onebelongingtoaclassofbuyersoflabourpowerisanexploiter,andanyone
belonging to a class of sellers of labour power is exploited.To the exploiting
classes belong the capitalists and the small capitalists; to the exploited classes 
belongthemixedproletariansandtheproletarians.Thepettybourgeoisiebelong
toneithertheexploitersnortheexploited.

In any event, the conclusion is that it can be logically andmathematically
demonstratedhowaninstitutionalframeworkthatentailsthesaleoflabour–at
leastwhenassociatedwithanunequalownershipofthemeansofproduction–
leadsindependentlytothecreationofsocio-economicclasses.Thefundamental
questionthenishowtheunequalownershipofthemeansofproductionisestab-
lished. Roemer’s analysis conceals this, or gives the impression that it would
resultfromthe“surpluslabour”ofthediligentproducersinhisfirstinstitutional
framework.Althoughimportantforunderstandingthelogicofcapitalistexploita-
tion,Roemer’s reasoning isa-historicalandassumes that it isnotnecessary to
haveatheoryabouthowthedirectproducersbecomedetachedfromtheirmeans
ofproduction,suchasMarx’stheoryofprimitiveaccumulation.

Furthermore, when the change in the institutional framework from a pure
exchangeeconomytoaneconomywithalabourmarketisconceivedasanhis-
toricalprocess,thenRoemer’sconclusionsabouttheformationofthecapitalist
classandtheproletariatconcealtherealhistoricalprocess.Marxisveryscornful
ofthis:
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206 Surplus value and income distribution

Thisprimitiveaccumulationplaysapproximatelythesameroleinpolitical
economyasoriginalsindoesintheology.Adambittheapple,andthereupon
sinfellonthehumanrace.Itsoriginissupposedtobeexplainedwhenitis
toldasananecdoteaboutthepast.Long,longagothereweretwosortsof
people;one,thediligent,intelligentandaboveallfrugalelite;theother,lazy
rascals,spendingtheirsubstance,andmore,inriotousliving.

(Marx,1976,p.873)

Nevertheless,Roemer’sanalysisisimportantforMarx,sinceitshowsthat,given
that the process of primitive accumulation is in motion, the formation of the
capitalist class and theworking class takesplaceby itself and isexplained by 
the rational behaviour of individuals, not classes.Thatthisprocessleadstofive
classes instead of two, as in Marx’s case, is less relevant since it can be explained 
bythetechnologicaldynamicsinvolved,i.e.thatlarge-scalecapitalistproduction
leadstosuperioreconomicresultsand,asaresult,capitalists'competitiveedge
destroysthesmallcapitalistsandthemixedproletarians.14

7.4 The degree of monopoly and “mark-up” pricing
Marxemphasisestheexploitationoftheworkersatthefactoryfloor.Thisform
ofexploitationbelongstothe“micro-foundations”ofMarxisteconomictheory.
It isat thecompanylevelthattheworkersproducesurplusvalueandsetwage
demandsinmotion,i.e.thatrealwagesshouldincreasewithlabourproductivity.
Whetherornotthishappensdependsonthebalanceofpowerbetweenworkers
and capitalists.These “micro-foundations” are clearly rooted inMarx’s labour
theoryofvalueandallowhimtoelaborateontherealityofthecapitalistmodeof
productionandtointegrateitinalogicallyconstructedeconomictheory.

Untilnowwe,too,haveassumed,likeMarx,thattheratesofprofitsbetween
theeconomicsectorswillbeequalisedinthelongerrunthroughtheinter-and
intra-sectoralmobilityofcapital.Thiswastheessenceofthetheoryofthegen-
eral(oraverage)rateofprofitswhichleadstoasystemofpricesofproduction.
Intoday’sreality,however,theratesofprofitsdifferbetweentheeconomicsec-
tors,whichisoftenduetotheso-called“entrybarriers”whichcanbeveryvaried
indeed.Thesebarrierscanrelatetothenatureoftheproductthatisproducedin
a sector. If aproducer succeeds inmakinghisproductunique,or at least suf-
ficientlydistinctfromthatofhiscompetitors(beitacar,computer,softdrink,
fashionclothing,etc.),hecanpractisepricesetting–inotherwords,setaprice
thatishigherthanthatwhentheproductsofthevariousproducerswereidentical
(andthereforenotdistinct).Thisisasituationofoligopolisticcompetition.

Oligopolisticcompetitiondiffersfrom“freecompetition”inthatinthelatter
casetheproducersareconfrontedbyamarketpriceabovewhichtheyshouldnot
attempt to sell their products as theywould riskpricing themselvesoutof the
market.With“freecompetition”,themarketpriceisgivenexogenouslyforeach
producer.Eachoftheseproducerswillincreasehisoutputaslongasthecostprice
ofthelastunitorkilogramheproducesisbelowthemarketprice.Inthissituation,
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Surplus value and income distribution 207

eachadditionalunitofoutputheproduceswillyieldaprofit.Hewillstopincreas-
inghisoutputwhenthelastproducedunithasaunitcostthatisequaltoorhigher
thanthepricehereceivesinthemarket.15Thepricethatthecapitalistreceivesfor
thelastproducedandsoldunitofoutputisthemarginalrevenue,whilethecost
priceofthislastunitisthemarginalcost.

Thesituationoffreecompetitionthatconfrontstheindividualproducerisillus-
tratedinFigure7.1.Theunitprice,andthusthemarginalrevenue,isgivenand
constant:eachadditionaloutputproducedyields–atleastwhensold–thesame
price/marginalrevenuefortheproducer.TheunitcostpriceinFigure7.1remains
constantoveraconsiderablerangeofoutputlevels,witheachadditionalunitof
outputproducedleadingtoanidenticalincreaseinthetotalcostprice.Whenfull
capacityutilisationisreached,thetotalcostpriceclimbsrapidlyandtherising
averageandmarginalcostsdeviate.

Figure 7.1 shows that under conditions of free competition, profitsmaxi-
misation will take place when the producer produces outputQ. BeforeQ is 
reached,theproducerreceivesforeachadditionalunitofoutputaprice(mar-
ginalrevenue=marketprice)thatishigherthanthemarginalcostandhewill
expandproduction.WhentheoutputlevelQ is reached, his total costs will rise, 
withamarginalcostthatisexactlyequaltothepricereceivedinthemarket.At
thatpointhehasmaximalprofitsandeachadditionalunitofoutputproduced
andsoldwillreduceprofits.

Figure7.1canalsobeinterpreteddifferently.Thehorizontallinethatshows
the average cost =marginalcostisthedemandcurvewithwhichtheindividual
producerisconfronted:atthegivenmarketpricehecansellanyquantityofoutput
produced.Themarginalcostcurveisthesupplycurveoftheindividualproducer.

Figure 7.1 Profitsmaximisationunderfreecompetition
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208 Surplus value and income distribution

Underconditionsofoligopolisticcompetition,thesituationisfundamentally
different.Whateachindividualproducerinthesamesectorisproducingisdis-
tinct fromwhathis competitor isproducingunder anotherbrandname (which
triggersacertaintypeofcustomerawarenessandloyalty)oradifferentmodel,
adifferentflavour,adifferentquality,etc.Eachproducerisconfrontedwiththe
usualdownwardslopingdemandcurveforhisproduct.Thereisnomarketprice
andwhentheproducer increaseshisoutput,hewill receivea lowerunitprice.
Consumerswillonlybepreparedtobuythequantityproducedatalowerprice.

Pricesettingunderoligopolisticcompetitionwasfirstinvestigatedin1933by
JoanRobinson(Robinson,1933)andEdwardH.Chamberlin(1933).16Because
ofKalecki’scloserelationshipwithneo-Marxisteconomictheory,wewillshortly
discusshispricetheory.17

Firstofall,regardingpriceformation,Kaleckistatesthattherearetwotypes
ofgoods, thepriceofwhichare “demand-determined”and“cost-determined”,
respectively.Thepriceof rawmaterials and thatofprimary food is “demand-
determined”, since in the short run the supply of these goods canvary only a
little.Consequently,whendemandchanges,thepriceofthesegoodsalsochanges.
Incontrast,thepriceofmanymanufacturedgoodsis“cost-determined”.Dueto
continuingunusedproductioncapacity,supplycaneasilyexpandwhentheprice
increases(Kalecki,1952,p.11).

Whenthecapitalistproducersetsthepriceofa“cost-determined”manufac-
turedproduct,hewillfirsttakeintoaccountthepriceofhiscompetitors.These
competingproductscaneasilyreplacehis,andthushispriceshouldnotbetoo
muchhigherthanthatofhiscompetitors.Inaddition,thecapitalistwillmakesure
thathispriceisnot toolowcomparedwithhiscostprice.18Therefore,Kalecki
writesthatforanindividualentrepreneurithepriceofhisproductisdetermined
bythefollowingformula:

p = mi u + ni p*

with pbeingtheunitprice,utheunitcostprice,p* the average price of the com-
petitors, and mi and nipositiveparameterswhichdependon theentrepreneur’s
decisions.Whenunitcostsincrease, thepriceofthefinalproductwill increase
aswell,butonlyifthecompetitorsarealsoadjustingtheirpricesupwards.Ifthis
adjustmentisnot(oronlyinsufficiently)takingplace,theentrepreneurinquestion
canonlyamendhispriceaccordingly(Kalecki,1952,p.12).

Considering the“average”enterprise in thesector, itwillhold that itsprice 
p = p*,whichsimplifiestheprice-settingformulato:

p = m u + n p

Forthisrepresentativeenterpriseofthesector,itthenfollowsthat:

p = κ u

with: κ = m
n1−
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Surplus value and income distribution 209

Thismeansthatthepriceoftherepresentativeenterpriseshowsacertain“mark-
up”κ(κ>1)totheunitcosts.Thecoefficientsmandnarecharacteristicofthe
pricesettingoftheenterprise.Theyreflecttheaveragedegreeofmonopolyinthe
sector:i.e.thehigherm/(1−n)is,thehigheristhedegreeofmonopolyinthesec-
tor,whichfindsitsexpressioninthehigher“mark-up”abovetheunitcostprice
(Kalecki,1952,pp.13–15).

It is interesting to compare Kalecki and Marx in this respect. Halevi and
Kriesler(1991,p.81)pointoutthatwithverticallyintegratedsectorsandaclosed
economy,allmarginalcostsarelabourcostsandKalecki’smark-upisconcep-
tually similar toRicardo’s rateofprofits;withoutfixedcapital andoverheads,
Kalecki’saveragedegreeofmonopolywouldbeidenticaltoit.Infact,thisobser-
vation evidently also applies toMarx’s rate of profitswhen derived from the
linearmodelofproduction.

Although,inhisTheory of Economic Dynamics,Kaleckiwasnotinclinedto
adoptmarginalist reasoning, he did so in earlier versions (seeKriesler, 1987, 
pp.29–34;J.LopezG.andAssous,2010,pp.78ff.).

Figure7.2translatesthesituationofoligopolisticcompetitionintoamarginal-
istexplanatoryframework.WeassumethesamecostcurveasinFigure7.1.

The oligopolistic entrepreneur is not confrontedwith a givenmarket price.
Fromtheentrepreneur’sperspective, thedemandcurveforhisproduct isnota
horizontalcurve,asinFigure7.1,butthedownwardslopingcurveofFigure7.2,
which indicates theaveragerevenue.Since theaveragerevenuedecreaseswith
largerquantitiesdemandedandsupplied,themarginalrevenuefallstwiceasfast.19 

Figure 7.2 Profitsmaximisationunderoligopolisticcompetition
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210 Surplus value and income distribution

The oligopolistmaximises his profits by producingQ. Each additional unit of
outputproducedbeforeQ is reached has a marginal cost that is lower than the 
marginalrevenue.WhenQisreached,thelastproducedunitofoutputwillyield
marginalrevenuethatisexactlyequaltothemarginalcost.Thisapproachofmod-
ellingthepricingbehaviouroftheoligopolistisessentiallyalsotheoneadoptedas
earlyas1936inhisreview,inPolish,ofKeynes’sGeneral Theory(Targettiand
Kinda-Hass,1982,pp.246–247).20

ItwillberememberedthatthecostpriceinFigure7.2includedthe“normal
profit”,whichentersastheso-calledcostofcapital.WhatinFigure7.2isshown
asprofits,aretheprofitsthattheoligopolistexperiencesoverandabovethecost
ofcapital.Thepricethattheoligopolistsetsequalstheaveragecost,increasedby
the“mark-up”,whichmakesthepriceequaltop,followingKalecki’sp-formula.21

Itisinterestingtodrawacomparisonwiththemarketsituationoffreecompe-
tition,whereallproducersofthesameproductareconsidered.Inthissituation,
theaveragecostscurveandtheaveragerevenuecurveindicatethetotalsupply
curveandthetotaldemandcurve,respectively.InFigure7.1,themarketclears
atanoutputlevelfartotherightofQ,whichistheoutputlevelinasituationof
oligopolisticcompetition.Oligopolistsclearlyproducebelowfullcapacityutilisa-
tion,whichallowsthemtosetahigherprice.

ItshouldbestressedthatthewayQisdeterminedinFigure7.2isquestionable
inthehighlyprevalentsituationofaduopolyoranoligopolisticmarketsituation,
whenthe“players”involvedarenotonlyaimingforprofitmaximisationbutalso
haveadesireforsecureprofits.Theirpricestrategieswilldependontheexpected
reactionof theothers.Asaresult, theARcurveinFigure7.2isnotdefinedif
oligopoliststakeintoaccounttheexpectedreactionsoftheircompetitors.22

Whataretheimplicationsfortheprofitsshareintheeconomyatlarge,assum-
ingthatinallsectorsoligopolisticpricesettingisapplied?23Thiscaneasilybe
inferredfromthesituationofovercapacity,asFigure7.2shows.Whentheaver-
agecostsareconstantwithincreasingoutput,averagecostsandmarginalcostsper
unitofoutputcoincide.Thesalesvalueoftotaloutputisthen:

p Q = κ u Q

p QisevidentlynationalincomeY(nationalproduct)andu Qarethetotalproduc-
tion costs, which consist of wages W and the cost of materials PA, or Y = κ(W + PA).
ItfollowsthatthetotalgrossprofitsP(includingfixedcosts)areequalto:

 P = κ(W + PA)−(W + PA)

or: P =(κ −1)(W + PA)

Sincenationalincomeisassumedtobeexhaustivelysplitupbetweenwagesand
profits,thewagesshareζinnationalincomeis:

ζ = W
W W PA+ ( ) +( )κ −1 �
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Surplus value and income distribution 211

or,dividingnumeratoranddenominatorbyW and representing PA/Wbyθ:

ζ = 
1

1 1 1+ ( ) +( )κ θ− �

Knowingthatκ>1,itwillbenoticedthatthewagesshareζ in national income 
decreaseswhentheprofitsmark-upκ,or/andθ,theratioofmaterialscosts/wages,
increases (Kalecki,1952,pp.28–29).An important implication is that theoli-
gopolists canprotect themselves against rising cost prices.For instance,when
materialscosts,unlikewages,riseandthemark-upiskeptconstant, therisein
costsissimplypassedonintheprices.Consequently,thewagessharefalls.

Ofcourse,theeconomydoesnotonlyfunctiononthebasisofoligopolistic
pricesettingandKaleckiisnotsuggestingthatitisonlythedegreeofmonop-
oly that influences themacroeconomic income shares.However, in linewith
Kalecki’sthinking,inpresent-dayoligopolisticcapitalism,boththewagesshare
ζandthecomplementaryprofitsshare(1− ζ)innationalincomeareinanimpor-
tantwaydeterminedbythedecisionsofthemonopolistsandoligopolistsabout
themark-upwhen they set their prices.Whereas inMarx’s view the profits–
wagesratio,theprofitsshareandthewagessharearedeterminedatthefactory
floorlevelbyfactorssuchasthewagesstruggle,thelengthoftheworkingday
or workingweek, labour intensity, labour productivity, etc., Kalecki and the
post-Keynesiansstressthemark-updecisionsoftheoligopolisticentrepreneurs.
Thisevidentlyreflectstheconcretemarketsituationincontemporarycapitalism,
anditcanbearguedthat this insightcomplementsMarx’sexploitationtheory
andshouldbestbeintegratedintoit(seealsoHarris,1975,1978;Harcourtand
Kenyon,1976).

However, there is an inherentwarning that no incompatibilities should be
integrated.ItcanbearguedthatKaleckiandtheneo-Marxistauthorswhofol-
lowedinhiswakeassumedthattheproductionpricesapproachofMarxisno
longervalidfortoday’scapitalism,whichisbasedonmonopolisticpricingand
“barrierstoentry”(e.g.HaleviandKriesler,1991).Ifmonopolisticpriceforma-
tionisgeneral,anattemptbythecapitalistentrepreneurstoincreasetheaverage
profitmarginwillleadtoageneralpriceincrease,includinganincreaseinthe
priceof labourpower.Generalprice inflationwill thencausenominalprofits
torise,butnotinrealterms.Ahigheraverageprofitsmarginisonlyattainable
whennominalwagesremainconstant,butrealwagesfall.Thisshowsthatthe
theoretical“link”betweenthedegreeofmonopolyandincomedistributionruns
via the real wages and not via the price-setting behaviour of the enterprises
(Rugitsky,2013,p.448).

Conversely, according to Kalecki’s theory, prices are not determined by
demandandnor areprofits a residue, and can thusbe reconciledwithMarx’s
valuetheory.Thereareactuallytwowaysinwhich,accordingtoKalecki’sthe-
ory,atendencytowardsequalisationoftherateofprofitsoccurs,namelythatthe
individualoligopolist,inhispricing,takesintoaccounttheaveragepriceofhis
competitors(thep*intheaboveoligopolisticpriceequation),andinvestmentsare
drivenbytherateofprofits(Kerr,1997,pp.39–43).24
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212 Surplus value and income distribution

7.5 The working of the “profits squeeze”: some neo-Keynesian  
and neo-Marxist interpretations
An interestingdiscussionhasbeen takingplacebetweenprominentKeynesian
and“neo-Kaleckian”economistsabouthowtheriseinthewagessharehasbeen
responsiblefortheoutbreakoftheeconomiccrisisofthe1970sandhowthefirst
signsofthisappearedinthesecondhalfofthe1960s–whichwerenonetheless
calledthe“goldensixties”.

Alreadyinthelate1960s,theKeynesian-inspired“profitssqueeze”thesismade
itsentrance.Accordingtothisthesis,whichstartsfromstatisticaldataonwages,
labour productivity, profits, investments, etc., a general scarcity of labour had
developed insomemajorcapitalistcountriesduring the1950sand(especially)
the1960s,causingwagestorisefasterthanlabourproductivityandaffectingthe
shareofprofitsinvalueadded.Thiseventuallyledtoaneconomiccrisis.25

StephenMarglinmadeanimpressiveattempttocombineneo-Marxistandpost-
Keynesianinsightsinamodelthatallowsspecificdevelopmentsincapitalismto
be explained, particularly the evolution of wages and price inflation (Marglin,
1984).Hismodelusesthekeyconceptoftheconventionalrealwagew+(seealso
Chapter3,section3.4),asdeterminedbyclassstruggleandthebalanceofpower
betweenlabourandcapital.Thisconventionalrealwagecanchangeandwitheach
w+thereisacorrespondingrateofprofitsr+.Tothistheprofitsrealisationcurve
and theRobinsonian investmentcurveofFigure3.4areadded.Onlybyhappy
flukewillr+beequaltothedesiredandrealisedrateofprofitsr*(seeFigure3.4)
orwillthedemandforinvestmentbeequaltothesupplyofsavings.Next,Marglin
introducesinhismodelamechanismthatleadstotheequilibriumrateofgrowth
g*andrateofprofitsr*,whichessentiallyrelatestotherequiredmoneywageand
priceinflationrate.Iftheactualratesofprofitsandgrowtharebelowtheequilib-
riumvalues,thecapitalistswillincreasetheirpricestoreducetherealwagerate.If,
ontheotherhand,theactualrateofprofitsisabovetherater+, which corresponds 
with the conventional real wage w+,theworkerswillstruggletoachieveahigher
moneywage.AsGeoffreyHarcourtsummarises:

Theinequalitybetweeninvestmentdemandandthesupplyofsavingisaper-
manentfeature,asarethedepartureoftherealwagefromtheconventional
realwageandtheexistenceofpermanentinflation(...).Thedynamicequi-
libriummaybedescribedintermsofabalance,anuneasytruce,betweenthe
pressureofaggregatedemandonaggregatesupplyandthepressureofwage-
earnersonmoney-wages,sothatthesustainedrateofinflationmeasures–is
anindexof–both thefrustrationof thewage-earners tryingtomaintaina
conventionalrealwageandthefrustrationofthecapitaliststryingtocarryout
theirinvestment(accumulation)intentions.

(Harcourt,2006,p.80)

Usingthismodel,Harcourthasbeautifullyexplainedtheperiodsof“highergrowth–
higherpriceinflation”ofthepost-warerauntilthelate1960s,thestagflationofthe
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Surplus value and income distribution 213

1970sand the“lowergrowth–lower inflation”of laterdecades(Harcourt,2006,
pp.78–83).26

A stimulating “neo-Kaleckian” interpretation of the evolution of the prof-
itsshare, investmentsandrateofprofitswassuppliedbyMarglinandBhaduri
(1990).Theystartfromtherateofprofitsr,whichcanalsobewrittenas:

r P
K

P
Y

Y
Z

Z
K

z
K Z

= = =
( )

× ×
−1 ζ

/
 

Here(1− ζ )istheprofitsshareP/Y, zistheratiobetweentheactualoutputlevel
YandthepotentialoutputlevelZ(inotherwords,anindicatorofthedegreeof
utilisationofproductioncapacity),andK/Zisthecapital–outputratio.Next,the
interrelationshipbetweentheprofitsshare–inournotation,(1− ζ )–andcapacity
utilisationzismodelledasfollows:

Thesavingsfunctionoutofprofits:27 gs = s P
K K Z

=
( )

s
1−ζ z

/
Theinvestmentfunction:gi = I

K
 =afunctionoftheexpectedrateofprofits28

EquilibriumIS:gs = gi

From this system, the combinations of the profits shares and rates of capacity
utilisationarederivedforallpossibleequilibriumpositionsgs = gi,asindicatedby
theIScurveinFigure7.3.TheIScurveisdownwardsloping.29

Ontheotherhand,thecurveshowingallfeasibleproducers’equilibriaPEcan
bewrittenasthefunction:

(1− ζ )= ao + b(z),

with b(z)anincreasingfunctionofz.It isassumedherethattheprofitsmargin
usedbythepricesettersisflexibleandincreases(albeitlessthanproportionately)
withcapacityutilisation.

The(1− ζ)andzcombinationsthatthesefeasibleproducers’equilibriaallow
aredepictedbythePEcurveinFigure7.3.Thiscurveconsistsofthecombinations
whentheproducersaresatisfiedwiththewageandpricelevels.Itindicatesthat
the profits share that the producers desire depends on the degree of capacity
utilisation.AlthoughthePEandIScurvesdonotneedtobelinear,Figures7.3–7.6
showtheseaslinear.TheinteractionofISandPEleadstotheequilibriumA.

After theSecondWorldWar, soMarglinandBhaduriargue, therewasmuch
fear that theeconomiccrisisandstagnationof the1930swould resurface. Itwas
expected that therewouldbe little, ifany,private investmentbecauseof the lack
of effective demand. Therefore, government spending and wage increases were
inflated.Duringthe1950sandtheearly1960s,capitalismwascharacterisedbya
“stagnationistcooperative”situation:stagnationist,becauseoftheincreasedprofits
margins,whichcreatedanunder-consumptiontendency;cooperative,becauserising 
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214 Surplus value and income distribution

wagescouldgeneratecompensatory,effectivedemand.Duringthisphase,ahigher
wagesharewenthand inhandwithahigher rateofaccumulation.Until thefirst
halfofthe1950s,theIScurvewasrelativelyflatsincetheentrepreneursbelieved
that economic stagnationwould reappear.As a result, investment hardly reacted
to the higher profitability.When during the course of the 1950s this belief was
increasinglycontradictedbyreality,thehigherprofitabilitybegantotranslateinto
increasedinvestmentaswellasrisingprofitexpectations.TheIScurveshiftedto
IS',butbecauseof thehigher sensitivityof investment toprofitexpectations, the
curvewasalsosteeper,asdepictedinFigure7.4.AnewequilibriumBwasreached
withahigherwagesharegoingtogetherwithhighercapacityutilisation,whichalso
broughtaboutariseintherateofprofits.

Duringthe1960s,ahugelabourshortagedevelopedandwageincreasesdid
notkeeppacewithlabourproductivity.Asaresult,thePEcurveshifteddown-
wards toPE'.AnewequilibriumpointCwas established.Capacityutilisation
increasedonlyslightlyand theprofitssharecameunderpressure.Thiscreated
the“profitssqueeze”situation.Thelightincreaseincapacityutilisationdidnot
compensatethelowerprofitsshareandledtoafallingrateofprofits.

Theearly1970switnessedincreasinglyintenseinternationalmonetarycrises,
whichledtothecollapseoftheBrettonWoodsSystemoffixedexchangerates

Figure 7.3  Marglin-Bhaduriequilibriumbetweenprofitsshareandrateofcapacityutilisation
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Surplus value and income distribution 215

peggedtothedollar.Attheendofthedecade,thisgaverisetodangerousfinancial
andmonetaryinstability.Duringthe1970s,Keynesianmacroeconomicstabilisa-
tionpolicieswereadoptedlessandless.Capacityutilisationandexpectedprofits
declined.InFigure7.6,theIScurvenowshiftsdownwardstowardstheleftand
anewequilibriumDisreached,withalowerprofitsshareandrateofcapacity
utilisation,whiletherateofprofitsplummets.

The“neo-Kaleckian”interpretationofthe“profitssqueeze”ofthe1960sand
itsaftermathfocusesontheevolutionofeffectivedemand,pairedwithachanging
sensitivityoftheaccumulationtoprofitexpectations.TranslatedintoMarxistter-
minology,fullemploymentinthe1960sledtoariseinwageswhichreducedthe
accumulationpropensityofmonopolycapital.Butevenwithoutthedeclineinthe
readinesstoaccumulate,accordingtotheMarxistinterpretation,thesituationof
fullemploymentgavewaytoaneconomiccrisis.Fullemploymentmeansthatthe
surplusvalueproductionbumpsagainstitslimits,suchthatsoonerorlaternewly
accumulatedcapitaldoesnotdeliver thenecessary surplusvalue (profits).The
“profitssqueeze”thesis,whentranslatedintotheterminologyofMarx,impliesa
situationof“absoluteoverproductionofcapital”.

Undoubtedly, thisinterpretationmightalsocontributetoafact-basedtheory
abouttheeconomiccrisis.However,Itshouldtakedueaccountoftheincreasein

Figure 7.4 Profitsshareandcapacityutilisationinthe1950sandearly1960s
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Figure 7.5 Profitsshareandcapacityutilisationinthelater1960s

Figure 7.6 Profitsshareandcapacityutilisationinthe1970s
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Surplus value and income distribution 217

theshareofprofitsinvalueaddedinmostindustrialisedcountriesoverthepast
fewdecades.Therefore,oneshouldalsolookathowthecompositionofcapitalor
thecapital–outputratioandcapacityutilisationchange.JamesDevinehaspointed
outhowtherateofprofitsinthecapitalistcountrieswasrestoredinthe1980s,
not throughwagecutsbut throughpoliticallymotivatedandofficially imposed
“austerityprogrammes”.Thereasonwhythe“profitsunsqueeze”,whichbegan
inabout1972,didnotadequatelycontributetoarecoveryintherateofprofitsis
becauseitseffectwascounteractedbytheincreaseinthecompositionofcapital
andthedecliningcapacityutilisation(Devine,1994).Inthisway,Devinethrows
hisweightbehindtheinterpretationofMarglinandBhaduri.

In Chapter 9 we will again be reminded of the importance of the cyclical
movementintherateofsurplusvalueandthecompositionofcapitalwhenwe
discussthelongwavetheoryofErnestMandel.Ontheotherhand,regardingthe
economicsituationoftoday,JosephStiglitz(holderofthe2011NobelPrizefor
Economics)hasargued that increasing inequalityhas for some timebeenseri-
ouslyhamperingeconomicrecovery.

Othershavelaunchedintoaclassstruggleexplanationforthe“profitssqueeze”
inthesecondhalfofthe1960sandthecrisisyearsofthe1970s.Thisinterpre-
tation is indebted to the theoryofKaleckiabout the“politicalbusinesscycle”,
which highlights how a macroeconomic stimulus at full employment, under
pressurefromthebosses,willbeabandoned.In1943,afterhavinganalysedthe
politicaloppositionofthecapitalistsandthebourgeoisietoagovernmentpolicy
aimedatcreatingjobs,Kaleckiwrotethepropheticwords:

Thisstateofaffairsisperhapssymptomaticofthefutureeconomicregimeof
capitalistdemocracies.Intheslump,eitherunderthepressureofthemasses,or
evenwithoutit,publicinvestmentfinancedbyborrowingwillbeundertaken
toprevent largescaleunemployment.Butifattemptsaremadetoapplythis
methodinordertomaintainthehighlevelofemploymentreachedinthesub-
sequentboomastrongoppositionof“businessleaders”islikelytobeencoun-
tered.Ashasalreadybeenargued,lastingfullemploymentisnotatalltotheir
liking.Theworkerswould“getoutofhand”and the“captainsof industry”
wouldbeanxious to“teach thema lesson”.Moreover, theprice increase in
theup-swingistothedisadvantageofsmallandbigrentiers and makes them 
“boomtired”.Inthissituationapowerfulblockislikelytobeformedbetween
bigbusinessandtherentier interests,andtheywouldprobablyfindmorethan
oneeconomisttodeclarethatthesituationwasmanifestlyunsound.Thepres-
sureofalltheseforces,andinparticularofbigbusiness–asaruleinfluential
inGovernmentdepartments–wouldmostprobablyinducetheGovernmentto
returntotheorthodoxpolicyofcuttingdownthebudgetdeficit.Aslumpwould
followinwhichGovernmentspendingpolicywouldcomeagainintoitsown.

(Kalecki,1943,pp.329–330)

Again,Kaleckihasbeentheinspirationbehindanimpressiveseriesofsubsequent
articlesandstudiesonsucha“politicalbusinesscycle”.30
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218 Surplus value and income distribution

7.6 Some statistical evidence
Figures 7.7 and7.8below show the evolutionof surplus value in theUSA in
theperiod1869–2011andintheUnitedKingdomintheperiodaftertheSecond
WorldWar.31

Between1869andtheendoftheSecondWorldWar,theUSAseriesshows
someoutliers–adramatic increase in therateofsurplusvalueσ in the period 
1874–1880(upfrom45.9%in1874to69.1%in1880),afterwhichthereisan
evenmoredramaticfalluntil1892(σ =21.7%).Theratevariesbetween25%and
45%intheperiodupto1930,andshowsadramaticdecline,whichcoincideswith
thatoftherateofprofits,duringtheGreatDepression.By1940,therateofsurplus
valuereachesa“normal”levelagain(σ =37.1%in1940)andincreasesduringthe
warto48.8%in1944.From1947until2011,therateofsurplusvalueintheUSA
hoversaround40%,withpeaksin1965–1966of44.5%,anddownwardoutliers
in1982of31.6%andin2000of36.1%.Itspost-warrelativestabilityisremark-
able,whichmightbeattributabletotherelativestabilityinthebalanceofpower
betweenlabourandcapitaluntilabout1978.Itisalsonoteworthythattherateof
surplusvalueincreasesinthefirsthalfofthe1960sanddeclinesinthesecondhalf
ofthe1960s.Thisconfirmsthe“profitssqueeze”thesisforthelattersub-period.

FortheUK,wenoticeinthepost-warperiodgreaterfluctuationsintherateof
surplusvaluearound50%,reachingalowin1975andhighsinthemid-1980sand
in1996(Figure7.8).Also,thereisevidencefortheperiodof“profitssqueeze”
duringthe1960s.CuestasandPhilp(2012),whoconstructedthisstatisticalseries,
alsocarriedouteconometricteststotheextentthatindicatorsoftheintensityof
theclassstruggleexplaintheevolutionoftherateofsurplusvalueintheperiod
1955–2010.Theyusethenumberofdaysofstrikesandunemployment,aswell

Figure 7.7 RateofsurplusvalueM/V

Source:DuménilandLévydata:http://www.jourdan.ens.fr/levy/uslt4x.txt(accessedon17.02.2014)
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Surplus value and income distribution 219

asanindicatorofthe“politicalcolour”oftheBritishgovernmentinpoweratany
time.TheyconfirmtheMarxistexpectations,i.e.theintensityoftheclassstruggle,
measuredbythenumberofstrikedays,tendstoreducetherateofsurplusvalue,
whileanincreaseinthe“reservearmy”oftheunemployedincreasestherateof
surplusvalue.Theyalsoconfirmthe“simple”variantofKalecki’s“politicalbusi-
nesscycle”,i.e.underaLabourgovernment,therateofsurplusvaluedecreases
andundertheConservativesitrises.

Finally,wementiontherecentstudybyThomasPikettyandhisteam,basedon
manyyearsoflong-termdataseriescollectiononwealthandincomedistribution
invariouscountries.Althoughthisresearchaimstothoroughlystudytheevolu-
tionofincomeandwealthinequalityintheindustrialisedcountries,italsocontains
interestingdataabouttheevolutionofthecapitalincomeshareintheUSA,Japan,
Germany,France,UK,Canada,AustraliaandItaly,whichallshowaclearupward
trend in the period 1970–2010, albeitwith significant fluctuations (Piketty and
Zucman,2014,Figure6.4).Theshareintotalwealthofthetop10%ofrichestpeo-
pleinEuropeandtheUSAhasclearlyrisenagainsincethe1970s.Itisparticularly
interestingthattoday–andincontrasttothesituationinEurope–risingincome
inequalityintheUSAismoretheresultoftheriseofthe“toplabourincomes”than
ofthepossessionofwealth,aswaspreviouslythecase.Undoubtedly,thehighand
risingexecutivesalariesandbonusesareresponsibleforthis(Piketty,2014,Ch.5;
PikettyandSaez,2014,p.839).

7.7 What to conclude?
TherateofsurplusvalueisakeyconceptinMarx’stheory.InChapter2wemen-
tionedhowapositiverateofsurplusvalueisanecessaryconditionforapositive

Figure 7.8 TherateofsurplusvalueintheUnitedKingdom,1955–2010

Source:CuestasandPhilp(2012,pp.565–578,publishedbyTaylor&FrancisLtd,www.tandfonline.
com,andreprintedwiththepermissionofthepublisher)
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220 Surplus value and income distribution

rateofprofits–thatistosay,exploitationoflabourisnecessaryfortheexistence
ofcapitalistprofits–andinChapter5weexaminedtherelationshipbetweenthe
rate of surplus value and the capitalist pursuit of super-profits.We also came
acrosstherateofsurplusvalueinChapter6inthatitdeterminestheevolutionof
theaveragerateofprofits.Inthatchapter,westillassumedthattherateofsurplus
valueisgiven.

Inthischapter,weabandonedtheassumptionthattherateofsurplusvalueis
givenandinsteadinvestigatedthedeterminingfactorsaccordingtoMarx.Itwas
shownthatMarxpointstothebalanceofpowerbetweenlabourandcapitalatthe
factoryfloorlevelashighlyrelevant,evidentinthestruggleoverwagelevelsbut
alsooverthenumberofworkinghoursandthedegreeoflabourintensity.Unlessthe
workersorganisethemselves,thesepowerrelationswillremainhighlyunequal.As
aresult,thecapitalists’hungerforprofitswillprevailoverthehopesoftheworkers
toacquireaproportionateshareoftheincreaseinproductivity.Thecapitalistsintro-
ducelabour-savingproductiontechniques,whichallowaregularreplenishmentof
the“industrialreservearmy”oftheunemployedandkeepwageslow.

SinceMarx’s time, the balance of power between labour and capital at the
factory floor level in themature capitalist countries has beenmodified by the
countervailingpowerofthelabourunions.Althoughtoday,afternearlyfourdec-
adesofincreasingglobalisation,labourunionpowerhasbeencompromisedby
“outsourcing”andrelocationofproductionto“low-wagecountries”,wearenot
backinthenineteenthcentury.Therateofsurplusvalueattheenterpriselevel,
beingdeterminedbytheratiobetweenthetotallabourtimespentandthe“neces-
sarylabourtime”willreflectchangesinthebalanceofpowerbetweenlabourand
capitalanddeterminetheevolutionoftheshareofwagesandprofitsinthevalue
addedatthemacrolevel.Theviewthattheclassstruggleisthedeterminantofthe
evolutionofexploitationhasledtoanimpressivelistofscientificpublications.
Thepointistoassesstheirinherentvalueandseewhether,andifsohow,tointe-
gratetheirinsightswithMarx,evenifoftenagainstthewishesoftheauthorsof
thesepublications.

Considering the insightsof“analyticalMarxism” inrelation toexploitation,
wereviewedinparticular theworkofJohnRoemer,whoexamined its institu-
tional determinants. Roemer’smathematical and game-theoretical approach to
exploitationconfirmsthecrucialroleofthecapitalists’monopolyofthemeansof
production.Roemeralsoshowsthatthereareformsofexploitationotherthanthe
capitalistexploitationoflabour.Thisisnotentirelynew,butisnowrightunder
thenosesoftheMarxists.ThecriticismvoicedbymanyofthemthatRoemer’s
“institutionalist”viewisa-historicalismostlyjustified,butitisuptotheMarxists
tothoroughlyinvestigatethemanycasesofso-called“primitiveaccumulation”,
usingthesamemathematicaltoolsasthoseappliedbyRoemerifbothviewsare
tobecomeintegrated.

Ontheotherhand,followingMichałKalecki,welookedintohowinmonop-
olycapitalismtheoligopolists’mark-uppricingstrategieshaveanimpactonthe
profitsshare in income.“Monopolisticcompetition” isanessentialelement in
theneo-Marxistanalysisofcontemporarycapitalism.Itdemonstrates that it is
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Surplus value and income distribution 221

notonlythe“productionsphere”thatdeterminesthedistributionofthenational
income,asMarxemphasises,butalsothe“sphereofcirculation”oftheeconomy.
Inaddition, theclassstrugglecanmanifest itselfviadifferentmacroeconomic
and politicalmechanisms in the evolution of the income share ofwages and
profits,whichhasbecomeespecially relevantsincegovernmentshave learned
howtohandletheKeynesiantoolsofmacroeconomicfiscalandmonetarypoli-
cies.ThisinfluencewasfirstindicatedbyKaleckiinhisprophetic1943article,
“PoliticalAspectsofFullEmployment”,whichbecamethesourceofinspiration
forthousandsofscientificpublications.

Thedeterminingroleoftheclassstruggleintheevolutionofincomedistribu-
tionisthebasisofthetheoryofthe“profitssqueeze”.Thistheoryexplainsthe
declineintheprofitsshareofnationalincomeinthedominantcapitalistcountries,
roughlyduringtheperiod1965–1973,byreferringtotheprolongedfullemploy-
ment thatcausedamarkedrise inwages.Althoughwestatedat thebeginning
of thisbook thatwewouldonlyevaluateMarx’seconomic theoryandnot the
Marxist theories afterMarx,we found it appropriate to look (albeit in a rudi-
mentary way) at some post-Keynesian and neo-Marxist interpretations of this
evolution;particularlyasthisalsothrowsadifferentlightonthefactualevolution
oftheaveragerateofprofits.

Inordertoprovidesomeempiricalevidencesupportingthetheoreticalstory,
wefinallyconsideredtheevolutionoftherateofsurplusvalue,usingstatistical
datafortheUnitedStatesandtheUnitedKingdom.Astothepost-warperiod,a
relativelystablerateofsurplusvaluewasobservedwhich,however,hasshownan
upwardtrendsincethelate1970s(althoughofashorterdurationintheUKthan
intheUnitedStates).

Notes
 1 Ifa labourproductivity-enhancingmethodofproduction is introducedbyoneoran

insignificantnumberofcapitalistproducers,thelabourvalueswillremainunchanged.
InChapter5,wesawthattheintroductionofthesemethodsofproductiongaverise
tosuper-profits.Itisonlywhenthenewmethodisappliedbyasufficientnumberof
producers that the sociallynecessarycostsofproduction–and therefore the labour
values–willchange.

 2 However,itremainstobeseenwhattheimpactwouldbeonthenumberofworking
hoursinaninternet-directedworkingenvironment.

 3 Inneo-classicalmodels,totallabourproductivityincreaseswhenoutputincreasesdue
to new technology being introduced but the same labour and capital being used as
before.Labour-augmentingtechnologicalchangeimproveslabourproductivityinthe
formof,forexample,amoreefficientworkingenvironment.Capital-augmentingtech-
nologicalchangeimprovestheefficiencyinhowthemeansofproductionareused.An
electronicsignallingsystem,forinstance,increasestheefficiencyoftherailwayinfra-
structureandthetransportservicesprovidedbytherailwaysystem.Inthesemodels,
technologicalprogressisexogenous,i.e.itscauseisnotexplained.

 4 ThefindingsofKarabarbounisandNeimanwillbediscussedfurtherinChapter9.
 5 Weassumethattheuseofmeansofproductionalsoincreasesby10%.
 6 Thesesolutionsarefoundtobeλ1'=50/(165−55)=0.455andλ2'=((55×0.455)+50)/ 

(110−44)=75/66=1.136.
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222 Surplus value and income distribution

 7 SeeChapter 5 for the relationship between increases in labour productivity, labour
valuesandtherateofsurplusvalue.

 8 s.standsforshilling,d.forpence.
 9 Laibman(1992,Ch.9)presentsasimilarmodelcastinatwo-sectorMarxistreproduc-

tionscheme.Hismodelalsoleadstoagrowthcyclethatflowsfromunder-consumption,
whichisaccompaniedbyanincreasingrateofexploitation.AsfirstshownbyShahand
Desai(1981),thecyclethattheGoodwinmodelgeneratesdisappearswheninduced
technologicalchangeisintroducedinthemodel.

10 Thatglobalisationhasundermined the relativebargainingpowerof theworkerswith
respect to capital is demonstrated by, for example,Rodrik (1997). See alsoHarcourt
(2007) andOnaran (2011).Dumont, Rayp andWillemé (2006) show, in the case of
Belgium, Germany, France, Italy and the United Kingdom, that during the period
1994–1998theprocessofinternationalisationweakenedthetradeunions,whichthere-
afterimpactedtheevolutionofwages.Dumont,RaypandWillemé(2012)foundfurther
evidence in respectofBelgium that thebargainingpositionof lowerskilledworkers,
inparticular,hasbeenunderminedandthat,incontrast,increasedR&Dactivitieshave
improvedthebargainingpositionofhighlyskilledworkers.Theimpactoftheweakened
balance of power and the dismantling of the welfare state on the declining wage share 
duringtheperiod1970–2007hasbeenestimatedbyStockhammer(2013).

11 This ismostclearlystated inMarx(1981,p.999):“Theactualvalueofhis labour-
powerdiverges fromthisphysicalminimum; itdiffersaccording toclimateand the
levelofsocialdevelopment;itdependsnotonlyonphysicalneedsbutalsoonhistori-
callydevelopedsocialneeds,whichbecomesecondnature.Ineachcountry,however,
thisgoverningaveragewageisagivenquantityatagiventime.”

12 Weare,asfaraspossible,usingthesymbolsfromthepreviouschapters:p is the n ×1
prices vector; qvisthegiven1×noutputvectorofproducerv;A is the n × n matrix of 
inputcoefficients;Ɩ is the n ×1vectoroflabourinputcoefficients.InRoemer’sanaly-
sis, p and qvarerowvectors,which,ofcourse,ispurelyamatterofconvention.

13 Sincelabourisassumedtobehomogeneous,nobodywillsimultaneouslybuyandsell
labourtime.Consequently,thereisaclassthatcomplementsitsownlabourtimeinthe
productionprocesseswiththatofothers(thesmallcapitalists),orthatsellsitslabour
timeforuseinothers’productionprocessesorintheirown(themixedproletarians).

14 Roemeralsoinvestigatesathirdinstitutionalframeworkwithacreditmarketinsteadof
alabourmarket.Heshowsthatinthisinstitutionalframework,usingthesamemecha-
nismasthatinhissecondinstitutionalframework,classesoflendersandborrowersare
created,withthelendersexploitingtheborrowers.Therefore,Roemer(1982,p.104)
allegesthatapplyingtheconceptofexploitationtothelabourprocessonlyismislead-
ing, and theMarxist definition of exploitation in terms of the extraction of surplus
labourintheproductionprocesshastobesubstitutedforadefinitionbasedonproperty
relations.Marxists, however, have rightly pointed out that their focus is on labour,
sincethisisrelevantasfarastherestoftheMarxisttheorygoesandnotbecausethey
aredenyingtheexistenceofotherformsofexploitation.See,forexample,Laibman
(1992,p.57).ForathoroughandrecentdiscussiononRoemer’stheoryofexploitation,
including“socialistexploitation”,seePhilp(2005,pp.74ff.)

15 Thisisbasedontheassumptionthatunitcostsareincreasingwithoutput.
16 TheanalysesofChamberlinandRobinsonaredifferent.InChamberlin’sanalysis,the

situationofimperfectcompetitionischaracterisedbyproductdifferentiation,whichis
welfareincreasing.See,forexample,Bellante(2004).

17 WefollowKalecki’sTheory of Economic Dynamics (1952),whichwasreprinted in
1965.AsKriesler(1987,pp.80–82)pointsout,Kaleckibecamedissatisfiedwithhis
approachandmodifiedhismeasureofthedegreeofmonopolysubstantiallyinKalecki
(1971).

18 This“securing”oligopolisticpricestrategywasinvestigatedintheseminal1947paper
byKurtRothschild(1947,pp.310–311).
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Surplus value and income distribution 223

19 AssumethatthedemandcurveinFigure7.2takesthefunctionalformQ=150−p, 
which can also be written as p=150−Q.Totalrevenueforeachdemandpriceis
equaltopQandthusgivenbythefunctionpQ=150Q−Q2.Averagerevenueisthen
pQ/Q=p=150−Q,whichis thefunctionalformofthedemandcurve.Marginal
revenueis∆pQ/∆Q=150−2Q,whichshowsthattheslopeofthemarginalrevenue
curveisdoublethatoftheaveragerevenuecurve.

20 Kaleckideducts,fromboththemarginalrevenuecurveandthemarginalcostcurve,
rawmaterial costs and the cost of used-up equipment andmachinery, and calls the
resultingcurvesthevalue-addedcurveandthelabourcostscurve,respectively.

21 InKalecki’sp-formula,mandnareparametersthatdependontheoligopolist’sdeci-
sions.Thereisnoassumptionmadethattheoligopolistismaximisinghisprofitsabove
the capital cost, but is applying amark-upon thevariable costs. In themarginalist
versionofoligopolisticpricesetting,theoligopolistis,however,aprofit-maximising
entrepreneur.Itcanbeshownthatinthatcasetheoptimalpriceisp*=(ε/(1+ε))MC, 
with MCbeingthegivenmarginalcostandεthepriceelasticityofdemand,i.e.the
percentagerateofchangeinthequantitydemandedforasmallproportionalchangein
theprice.Forinstance,ifε=−2,themark-upwillequalε/(1+ε)=2,butforε=−10,
themark-upis1.11.Inthemarginalistversion,itshouldratherbestressedthattheabil-
itytoapply“mark-up”pricingisdeterminedbythedegreeofelasticityofdemandfora
particularproduct.Themoreelasticdemandis(orthelessinclinedthedemandcurve),
thelowertheopportunityformark-uppricingandthemorethemarketisapproaching
freecompetition.SeeLerner(1934).

22 Thesetheoreticalproblems,relatingtoananalysisofduopolyandoligopolyalongthe
linesofmainstreamneo-classicalmicroeconomictheory,werefirstlistedinRothschild
(1947).Rothschildstated:“Any theory(...),which tries toexplainpricebehaviour
in termsofmarginal curves derived from long-termdemand and cost curves really
bypassestheproblemofuncertainty,andthustheveryfactorwhichgivesrisetothat
desireforsecuritywhichthetheorytriestoexplain”(p.308).

23 Wewill focus furtheron the implicationsofKalecki’sprice theory.Evidently, later
variants exist, suchasAsimakopulos (1975),orCowlingandWaterson (1976), and
Cowling(1982).Ifweweretodwellonthistoomuch,wewouldstraytoofarfromour
reviewofandre-thinkingonMarx’seconomics.Forthisandfurtherdevelopments,the
readeristhereforereferredtoArestis(1992,pp.142ff.).

24 InacriticalreviewofKalecki’sincomedistributiontheory,DuménilandLévystate
that the rate of profits maximisation by the capitalist entrepreneurs cannot be rec-
onciled with profits maximisation. See theAppendix in Duménil and Lévy (1999, 
pp. 73–94).This seems tobebeside thepoint sinceKalecki’s pricing theory is not
basedonprofitsmaximisation,whichherejected,asshownbyJ.LopezG.andAssous
(2010,p.72),andalsodoesnotdescribeasituationinwhichalloutputintheeconomy
isproducedbyoligopolists.It is truethat thefundamentaldifferencebetweenMarx
and the classical economists andKalecki is thatwith the laterpost-Keynesianneo-
Marxists,long-termsparecapacityisavailable,whichisnotthecasewithMarxand
theclassicaleconomists.

25 Another,contestedversionofthe“profitssqueeze”thesisisbyBrenner(1998),who
explainsthefalloftheprofitssharebyreferencetothecompetitionbetweentheUS,
JapanandGermanyduringtheperiod1965–1973,whichpromptedapricewar.This
pricewar,inturn,causedadeclineinmark-ups,fromwhichthesalariedbenefitted.
Also,accordingtoBrenner,theenterprisesduringthe1970sand1980swereunableto
passontheincreasedcoststhroughtheirprices.

26 Anotherversionof this typeofmodelwasdevelopedinRoemer(1981,pp.190ff.),
withemploymentplottedagainsttheaftertaxrateofprofitsasrealwage-profitsfron-
tier,bywhichtheinteractionoftheRobinsonianrealisationcurveandtheinvestment
functionleadstovarioustypesofcrisis,dependingontheaftertaxrateofprofitsandon
whethertheachievedrateofgrowthislowerorhigherthantheplannedrateofgrowth.
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224 Surplus value and income distribution

27 WeencounteredthisfunctioninChapter3asthe“realisationfunction”.
28 Theexpectedrateofprofitsis,inturn,afunctionof(1−ζ)andz, as shown in the gs 

formula.ThisfeatureaddstotheRobinsonianinvestmentfunctionfromChapter3,the
capacityutilisationzbeinganexplanatory factorbecause it affects theexpectations
aboutprofits.

29 MarglinandBhaduriinvestigatemathematicallythereasonsforthedecliningIScurve,
whichrelatetothehighersensitivityofsavingsthanofinvestmenttochangesinpro-
fitability.

30 AGooglesearchon11July2015,“Kaleckipoliticalaspectsoffullemployment”,gave
34,100results.Thepaperiscited1,385times.Foragoodoverviewofthemostimpor-
tantstudies,althoughpertainingtotheUnitedStatesonly,see,forexample,Drazen
(2001);formanyotherpapers,seeFranzese(2002).Itshouldbepointedoutthatthe
classstruggleelement,whichishighlightedbyKalecki,hasbeenmostlyreplacedin
thesubsequentacademicliteraturebychangesinmacroeconomicpolicyintherun-up
toorfollowingdemocraticelections.SeealsoHarcourt(2006,pp.148–149).

31 Thewaytherateofsurplusvalueiscalculatedinbothseriesissimilar,albeitnotidenti-
cal.NeithertheDuménil-LévyseriesfortheUSAnortheCuestas-Philpseriesforthe
UKtakesintoaccountthe“unproductive”activitieswhich,followingorthodoxMarxist
reasoning,aretobeaddedtoMandthewagesspentontheseactivitiestobededucted
fromV.
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8 The economic cycle and monetary 
theory of Das Kapital

In this chapter we will temporarily leave behind Marx’s laws of motion of 
 capitalism in the long run and instead focus on the business cycle, i.e. the economic 
cycle that manifests not over an extended period of time but rather spans some  
8 to 11 years. Why is there a business cycle? Why does economic expansion come 
to a stop and a general contraction take hold? Such a change in economic activity 
is not characteristic of a long-term trend – not, for example, a “long wave”, which 
is dealt with in Chapter 9.

In the analysis of short-run economic activity – more than in the analysis of 
long-term economic developments – there is a need to include monetary phenom-
ena. What is the relationship between changes in output and accumulation in the 
course of the business cycle and what happens in the monetary sphere, such as 
changes in the money supply, the rate of interest, and so on?

We will first discuss the economic cycle theory that is provided in Das Kapital 
and assess it against the macroeconomic theory of the business cycle since 
Keynes and Kalecki. We will then dwell on Marxian monetary theory. The “New 
Interpretation” of Marx’s theory of value has attempted to integrate money in 
terms of Marx’s value and price theory (without having recourse to the value of a 
metallic monetary unit such as gold) by introducing the concept of the “monetary 
expression of labour time” (MELT). This concept will be discussed in the second 
section, after which the monetary theory found in the pages of Das Kapital will 
be reviewed.

Furthermore, we will point out that Marx considers economic crises to be 
caused by disproportionate developments in the financial sector. His views are 
interesting for those attempting to interpret and understand the financial crises 
that have taken place since the early 1980s as well as the economic crisis of 
2008–2010. These momentous events can also be linked to the “financialisation” 
of monopoly capitalism, a topic that is explored in Chapter 9.

8.1 The economic cycle in Das Kapital
The classical economists devoted little attention to the economic and business cycles. 
They considered a general economic crisis to be an impossibility. Only sectoral cri-
ses fitted in with their views since, according to Say’s law (“la loi des débouchés”), 
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228 Economic cycle and monetary theory

supply at the macroeconomic level, via the income that production generates, creates 
its demand.1 General overproduction is therefore impossible, unlike at the sectoral 
level where it manifests due to insufficient demand for the sectoral output. However, 
since general overproduction is deemed impossible, the sectoral overproduction will 
necessarily be compensated for by excess demand for goods and services produced 
in other sectors.

Before Marx, the Swiss economist, Jean Charles Léonard de Sismondi  
(1773–1842), investigated the periodic economic crises that used to erupt, which 
he attributed to general overproduction and underconsumption. However, it was 
Marx who linked the evolution of the business cycle to the way capitalist accumu-
lation occurs, and who integrated these insights into his economic theory.

The economic cycle theory that Marx develops in Das Kapital is as follows: 
At first, real wages are low and invested capital is relatively small, whereas the 
degree of exploitation is high as a result of high unemployment. Therefore, the 
average rate of profits shows a strong tendency to rise, leading to higher capital 
accumulation and more output. The economy thus moves into an upward phase 
in the cycle of economic activity, which will, however, at some future stage lead 
to a scarcity of labour. When this happens, real wages will rise (Marx, 1978,  
pp. 391, 486; Marx, 1981, p. 360) and the rate of exploitation will fall below a 
certain threshold (Marx, 1981, p. 364). Consequently, the produced and realised 
surplus value will rise at a rate that is lower than that of the capital stock. The rate 
of profits will first stagnate and then fall. Furthermore, a surplus of capital will 
develop since the newly accumulated capital cannot earn additional surplus value 
(Marx, 1981, p. 360). The production of capital goods will decline, unemploy-
ment will rise and real wages will fall. Businesses will go bankrupt or be taken 
over, leading to the centralisation of capital (Marx, 1981, pp. 361–362). At the 
same time, part of the capital stock will be destroyed and/or will devalue (Marx, 
1981, p. 362). The economy will now go into a total downswing, which will per-
sist until the conditions for a new start have been properly brought about.

The use of “Ockham’s razor” allows us to eliminate some of the determining 
factors that Marx advances in his theory of the economic cycle as being logi-
cally redundant. In fact, from his reasoning it follows that neither the increase 
in real wages nor the fall in the rate of exploitation of labour is essential for 
the downturn in the economic cycle. Movements in real wages and the rate of 
exploitation might accompany the cycle, but they do not generate it. It is rather 
the excess of capital and the scarcity of labour that produce the downturn. Based 
on the labour theory of value, scarcity of labour surely implies that even at a 
constant rate of exploitation, the surplus value produced will not increase at the 
same rate as before. With the rate of accumulation remaining the same, the rate 
of profits will decline. In Marx’s model, a downturn in the economic cycle will 
inevitably follow, not because of an increase in real wages but rather because of 
the capitalists’ hunger for profits, which pushes the rate of accumulation above 
the attainable rate of increase in the surplus value. Hence, based on the essentials 
of Marx’s model, it is not underconsumption that is responsible for the downturn 
in the economic cycle, as Sismondi stated, but the over-accumulation of capital, 
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Economic cycle and monetary theory 229

which will lead to a decline in the average rate of profits. Likewise, the upswing 
will set in as soon as sufficient capital has disappeared during the economic cri-
sis. Because of high unemployment, there is at that point labour available to start 
capital accumulation again.

The economic cycle has a duration of approximately 11 years. Its periodicity is 
caused by the periodicity of the over-accumulation of capital. Marx writes:

Just as the heavenly bodies always repeat a certain movement, once they have 
been flung into it, so also does social production, once it has been flung into 
this movement of alternate expansion and contraction. Effects become causes 
in their turn, and the various vicissitudes of the whole process, which always 
reproduces its own conditions, take on the form of periodicity.

(Marx, 1976, p. 786)

In the French edition he adds that the periodicity is affected by the spread of capi-
talist production and that the duration of the economic cycle is likely to diminish:

But only after mechanical industry had struck root so deeply that it exerted 
a preponderant influence on the whole of national production; only after 
foreign trade began to predominate over internal trade, thanks to mechanical 
industry; only after the world market had successively annexed extensive 
areas of the New World, Asia and Australia; and finally, only after a suf-
ficient number of industrial nations had entered the arena – only after all 
this had happened can one date the repeated self-perpetuating cycles, whose 
successive phases embrace years, and always culminate in a general crisis, 
which is the end of one cycle and the starting point of another. Until now the 
duration of these cycles has been ten or eleven years, but there is no reason 
to consider this duration as constant. On the contrary, we ought to conclude, 
on the basis of the laws of capitalist production as we have just expounded 
them, that the duration is variable, and that the length of the cycles will 
gradually diminish.

(Marx, 1976, p. 786n)

Based on the free competition assumptions of Marx’s model, it should be expected 
that the phase of economic crisis is followed by a phase of recovery and expan-
sion. Under conditions of free competition, capitalists accumulate and produce as 
much as possible, and therefore fully use their production capacity. Mainly due 
to the limited capacity of the workers to consume, Sardoni (2011, Ch. 3) argues, 
this leads to periodic general overproduction, which, in turn, creates expectations 
of falling prices and prompts a rise in capitalists “hoarding demand for money”. 
As a result, the economic reproduction process falters. In Chapter 9, this situation 
of underconsumption will be explored further. The next point that Sardoni (2011) 
makes is that under free competition, no Keynesian prolonged “underemployment 
equilibrium” is possible and, therefore, in Marx’s model, the economic reproduc-
tion process will pick up again.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



230 Economic cycle and monetary theory

It is tempting to accept the thesis that Marx’s theory of the economic cycle is 
based on underconsumption and insufficient effective demand. However, Marx 
makes it abundantly clear that he does not consider the lack of effective demand 
to be the cause of the downturn in the business cycle:

It is a pure tautology to say that crises are provoked by a lack of effective 
demand or effective consumption. The capitalist system does not recognize 
any forms of consumer other than those who can pay, if we exclude the con-
sumption of paupers and swindlers. The fact that commodities are unsaleable 
means no more than that no effective buyers have been found for them, i.e. no 
consumers (no matter whether the commodities are ultimately sold to meet 
the needs of productive or individual consumption). If the attempt is made to 
give this tautology the semblance of greater profundity, by the statement that 
the working class receives too small a portion of its own product, and that the 
evil would be remedied if it received a bigger share, i.e. if its wages rose, we 
need only note that crises are always prepared by a period in which wages 
generally rise, and the working class actually does receive a greater share in 
the part of the annual product destined for consumption.

(Marx, 1978, pp. 486–487)

Rather, in Marx’s view, the downturn in the economic cycle is caused by the 
excess of capital accumulated compared to the available and increasingly scarce 
labour force. As a result, the average rate of profits plummets and capital accu-
mulation comes to a standstill. This will evidently be accompanied by reduced 
effective demand – but as a consequence, not as a cause, of the downturn.

8.2 The economic cycle and the post-Keynesian neo-Marxists
The evolution of the average rate of profits during the economic cycle thus assumes 
a central position in Marx’s theory and, at first sight, money and credit are not 
assigned a role. An analogous view is found in the work of Michał Kalecki, one 
of the pioneers of neo-Marxist and post-Keynesian economic theory.

It can be shown that economic cycles are also generated by the interaction 
between the wages share in value added and the rate of employment, as explored 
by Richard M. Goodwin and mentioned in Chapter 7. While being different from 
the post-Keynesian neo-Marxist approach of Kalecki who, like Marx, stresses 
the role of over-accumulation, Goodwin’s model is very interesting. In defiance 
of the dominant opinion, we consider this model to be also relevant in the con-
text of the theory of the “long waves” in economic activity, not only the theory 
of the business cycle, and refer to Chapter 9 in this regard. However, giving 
consideration to the Goodwin type of interactions between the long-run income 
shares and long-run unemployment rates as providing a theoretical foundation 
for such long waves is difficult to swallow from the post-Keynesian standpoint 
that: “the long-run trend is but a slowly changing component of a chain of short-
period situations; it has no independent identity” (Kalecki, 1968, p. 165).2
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Economic cycle and monetary theory 231

Kalecki developed an essentially Keynesian model of the business cycle at the 
same time as, but independently of, John Maynard Keynes. In Kalecki’s theory 
of the business cycle, the rate of profits plays the same role as in Marx’s thinking. 
The declining rate of profits after the peak in the cycle is the result of economic 
activity stabilising and stagnating, without capital accumulation stagnating yet 
(Kalecki, 1952, p. 125). Like with Marx, at the root of the falling rate of profits 
and the reduced investment decisions lies the increased capital stock, which in 
Kalecki’s view is a decreasing function of the net increase in capital equipment 
(Kalecki, 1952, p. 98).

In The Theory of Economic Dynamics (1952), the economic model builder 
Kalecki further analyses the determining factors of investment in the short and 
long run. He states that in the short run D, the value of the investment decisions 
at time t is determined by the capitalist savings S (non-distributed profits, capital 
depreciation and personal savings), the change in profits ∆P/∆t and the change in 
the capital stock ∆K/∆t. Capitalist savings and the change in profits influence D 
positively, but the change in the capital stock has a negative effect on D. In other 
words, if the capitalists have more savings and if profits grow, they will decide 
to invest more. The investment decisions will decline, however, with increasing 
capital stock. When D is a linear function of these variables, it can be written as:

D = a S + b ∆
∆

P
t

= − c ∆
∆

K
t

= + d = Ft + τ

Ft + τ denotes the investments in fixed capital that take place τ time periods 
after they are decided, and a, b, c and d are parameters for this linear equation. 
Parameter d changes in the long run (Kalecki, 1952, pp. 96–97). The equation 
plays an important role in Kalecki’s explanation of the business cycle. It can be 
further elaborated on since the change in the fixed capital stock:

∆
∆

K
t

= = F − δ

consists of the investment F, net of depreciation of the fixed capital stock in the 
period considered. Substituting this equality in the above equation for Ft + τ and 
elaborating further will lead to a new equation for fixed investment in period t + θ:

Ft + θ = a' S + b' ∆
∆

P
t

= + d'

Investments in inventory J in t + θ can be added, being a proportion e of the 
changes in output O in the private sector:

Jt + θ = e ∆
∆

O
t

=

in order to find total investment in period t + θ:

It + θ = Ft + θ + Jt + θ = a' S + b' ∆
∆

P
t

= + e ∆
∆

O
t

= + d'
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232 Economic cycle and monetary theory

Investments in t + θ thus depend on S, which in turn depends on the level of 

 economic activity in t and on ∆
∆

P
t

= and ∆
∆

O
t

=, which are determined by the change 

in economic activity in t (Kalecki, 1952, pp. 107–108). After combining this 
with P = I/sp and some transformations, we arrive at the equation (Kalecki, 1952,  
pp. 121–122):3

It + θ = α It + β ∆
∆

I
t

= + d'

Yet if it is assumed that the investments are just sufficient to replace the depreci-
ated capital (or, as expressed in present-day economic jargon: if total investments 
are equal to replacement investments), it holds that:

It + θ = It = δ

∆
∆

I
t

= = 0

As a result, the equation for It + θ can be written as:

δ = α δ + d'

This is the condition for the “static equilibrium” of the economy.
During the upswing in the business cycle net investments are made above 

replacement investments, but during the downswing net investment is negative 
since less is invested than is required for replacement. Net investment equals  
It + θ − δ = it + θ and equals:4

it + θ = α it + β ∆
∆

i
t

=

Kalecki explains the fall in the rate of profits that accompanies the increasing 
capital stock and adversely affects investment decisions by referring to the 
effect of “newcomers” on the attractiveness of the incumbents’ investment plans 
(Kalecki, 1952, p. 98). This effect can best be likened to Marx’s views on the 
excess of capital and the resulting capital competition, although in Kalecki’s 
system profit expectations play an important role via the decline in investment 
decisions. Completely lacking in Kalecki’s model, however, is the exhaustion 
of the available labour reserves during the economic boom, which is crucial 
in Marx’s explanation of the start of the decline in the rate of profits and the 
emerging surplus capital. With Kalecki, the downturn in the business cycle is the 
result, both directly and indirectly, of insufficient effective demand that is fuelled 
by the net investments.

According to Kalecki, since new investments have to generate a normal or 
standard rate of profits (see Kalecki, 1968, pp. 266–268), a fall in the rate of prof-
its will depress new investments. Viewed from a mathematical angle, the cyclical 
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Economic cycle and monetary theory 233

nature of investments and of economic activity follows from the parameter values 
in Kalecki’s investment function, particularly those of the present investments 
(Kalecki, 1952, pp. 122ff.). On another occasion, he states this as follows:5

When investment reaches its top level during the boom the following situa-
tion arises. Profits and national income, whose changes are directly related to 
those of investment, cease to grow as well, but capital equipment continues to 
expand because net investment is positive. The increase in productive capac-
ity is thus not matched by the rise in effective demand. As a result, invest-
ment declines, and this causes in turn a fall in profits and national income.

(Kalecki, 1962, p. 139)

Kalecki also differs from Marx in terms of the behaviour of real wages in the 
course of the business cycle: for Marx, real wages rise during the boom as a result 
of the depletion of the “industrial reserve army” (the army of the unemployed) but 
for Kalecki, nominal wages and prices change in the same proportion, at least in 
the competitive phase of capitalism, and real wages change little, if at all (Kalecki, 
1971, pp. 3, 5–6). Kalecki’s view is the same as that adopted by the neo-Marxists 
of his time, i.e. Josef Steindl, Paul Baran, Paul Sweezy and others.6

With the necessary reserve and nuance, it can be stated that the views of 
Marx and Kalecki are found in present-day post-Keynesian business cycle 
theory, in which the multiplier and accelerator mechanism cause the cyclical 
movement in economic activity. The multiplier mechanism is analogous to 
Kalecki’s view, i.e. an increase in investments brings about a larger increase 
in national income. The accelerator mechanism indicates that each increase in 
national income (production) will generate growing demand for investment 
goods; it is a kind of investment decisions function à la Kalecki.7

Kalecki differs, in turn, from Keynes in terms of the absence of a monetary 
factor in his (Kalecki’s) business cycle theory (see, however, Sawyer, 2006). 
The upswing in the business cycle in Kalecki’s model is based on the assump-
tion that the financial sector always comes forward with the credits that are 
required to finance the investments and that the speculative demand for money 
can be neglected (J. Lopez G. and Assous, 2010, p. 141). Somewhat surpris-
ingly, we will see later in this chapter that, although he hardly integrated them 
into his theory of the economic cycle, Marx took financial crises and crises 
caused by monetary developments into account. But first, something else needs 
to be considered . . . 

8.3 Labour values and prices of production in money terms
Orthodox Marxist economists commonly stress that Marx’s theory of money is 
based on a commodity functioning as money – i.e. a general equivalent – such 
as gold. This theoretical presumption allows one to relate the value of all other 
commodities to their nominal (money) prices, since they all are expressed in the 
value of the general equivalent.8 What becomes the general equivalent is not an 
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234 Economic cycle and monetary theory

arbitrary choice of a “numéraire” in which prices are expressed; rather, it is the 
outcome of a real historical and spontaneously unfolding process of acceptance 
of a specific commodity as the medium of exchange by society (de Brunhoff and 
Foley, 2006, p. 190).

Since the general equivalent is produced like all other commodities, it has 
a value, which allows it to be used as a measure of value or, stated somewhat 
imprudently, to “translate” the labour values into the value of a standard unit 
of the general equivalent. In this way, the labour theory of value and the mon-
etary phenomenon, at least the metallic variety, are inextricably connected but 
lose much of their relevance in the context of a modern monetary economy, and 
even more so in the globalised capitalist system.9 It is deplorable that so many 
Marxists are repeating a mantra on which almost unreadable exegetic papers are 
frequently based, and are not taking any notice of the evolution of monetary 
economic theory since 1867, the year Volume 1 of Das Kapital was published. 
Suzanne de Brunhoff, who thoroughly studied Marx’s monetary theory, pays full 
attention to the relationship between the general equivalent, credit money, money 
as a measure of value and money prices. She writes:

The problem of prices is not, for Marx, a monetary problem, once the  origin 
of the general equivalent has been established. The maintenance of the 
principle of convertibility serves to preserve the primitive role of money as 
measure of value. But except in a credit crisis, that principle is not applied, 
because the economically important variations of prices under capitalism do 
not depend on the variations in the value of gold (which is postulated), but on 
the contrary the circulation of all money is itself dependent on prices.

(de Brunhoff, 1976, p. 84; italics by de Brunhoff)

Governments can replace gold as a general equivalent with paper money or debt 
certificates. This does not change anything, so Marx and the Marxists allege, pro-
vided these substitutes are convertible into gold (de Brunhoff and Foley, 2006, 
p. 191). Gold convertibility, however, is an historical notion. It is possible, even 
likely, that the constraint that the general equivalent imposes on the determination 
of money prices and on the value of the money stock is in operation in special and 
abnormal times of general international economic unrest and widespread mone-
tary panic. Yet the relationship, in normal times, between the value of gold and the 
labour value of the produced goods and services has never been clarified. For this, 
we have to find the answer in present-day economic theory, particularly – though 
probably not exclusively – in post-Keynesian monetary theory.

The link between labour values and money prices is, however, not dependent 
on the labour value of one gram of gold when the MELT concept (“monetary 
expression of labour time”) is introduced.10 Such an introduction has led to the 
so-called “New Interpretation” (Foley, 2000, pp. 20ff.).11

The MELT indicates that in an economy, the total labour time spent in one 
period of production equals the money value of the total value added produced in 
that period, i.e. what we previously called the net product or what is commonly 
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Economic cycle and monetary theory 235

called the net national product. We clarify this by returning to our imaginary 
economy of Chapter 2:12

50 kg iron + 50 hours labour → 150 kg iron

50 kg iron + 40 kg wheat + 50 hours labour → 100 kg wheat

100 kg iron 40 kg wheat

The total labour time spent is 100 hours, i.e. 50 hours in the iron sector and 50 hours 
in the wheat sector. However, in our imaginary economy value is not measured or 
expressed in labour time but in, for example, francs, marks, dollars or pounds. If 
the total value added – the net national product – is equal to 200,000 francs, we 
know that:

100 hours of labour = 200,000 francs

and that:

200 000
100

, francs
hours of labour

 = 2000 francs/hour of labour = MELT

Using this equivalence allows us to express the labour values and the production 
prices in the commonly used monetary unit.

In Chapter 2 it was shown that the labour value of 1 kg of iron and 1 kg of wheat 
equals λ1 = 1/2 hour of labour time and λ2 = 5/4 hours of labour time, respectively. 
Based on the MELT, this is equivalent to 1,000 francs and 2,500 francs. Similarly, 
for the prices of production of iron and wheat: p1 = 0.437 hours of labour and  
p2 = 1.302 hours of labour, or 874 francs and 2,604 francs, respectively.

So far, so good. The real discussion starts when we attempt to define the 
value of labour power. In our imaginary economy, the workers receive half a 
kilo of wheat per working hour. The labour time that is “congealed” in this half 
kilo of wheat is: 0.50 λ2 = 0.625 hours or 1,250 francs. However, expressed in 
the labour time of the prices of production: 0.50 p2 = 0.651 or 1,302 francs. 
Foley (2000) states that the value of labour power is nothing but the hourly 
money wage rate, divided by the MELT. Starting with the production prices, 
this is 0.651 hours of labour. However, we saw in Chapter 2 that labour values 
are equal to the corresponding prices of production in our imaginary economy 
if the workers are pursuing equality in the profits–wages ratio in all sectors. In 
that case, the value of labour power is: 0.50 λ2 = 0.625 hours or 1,250 francs. 
The value of labour power can then be expected to oscillate between the two, 
depending on the system of prices.13

The advantage of using the MELT is that it expresses labour values and prices 
of production in monetary units, without the nature of the underlying monetary 
system being of importance. Whether gold is coined as money, whether the 
money in circulation is based on the quantity of gold in the vaults of the cen-
tral bank, whether the money supply depends on the international reserves of 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



236 Economic cycle and monetary theory

the country or on the credit money created by the banking sector, are irrelevant. 
What is relevant is the value, expressed in money, of the net national product and 
the total amount of (productive) labour time spent during the period in question 
(Foley, 2000, pp. 21–22).

8.4 Money and credit in Das Kapital
Marx’s views on money and credit are spread throughout his magnum opus, 
since he aims to integrate these while developing the various layers of his model 
(Geoff Harcourt likened Marx’s method of analysis to an onion, with overlapping 
“layers of skin”) (Harcourt, 2006b, p. 131). However, at the same time, due to 
Das Kapital being unfinished, many of Marx’s views on credit and speculative 
“bubbles”, which might also help to explain the world of today, are rudimentary 
and fragmentary. It is nevertheless revelatory that Marx devotes a due amount of 
attention to such issues.

In Volume 1 of Das Kapital, Marx discusses the role of paper money in terms 
of simple commodity circulation and states that credit money will be dealt with 
later. This happens in parts of Volumes 2 and 3 which are devoted to extended 
reproduction, but Marx’s treatment of paper money itself is not entirely clear  
(de Brunhoff, 1976, p. 35). Pending his views on credit money, he writes:

(The) minimum mass (of the circulating medium) can therefore be replaced 
by paper symbols. If however all the channels of circulation were today filled 
with paper money to the full extent of their capacity for absorbing money, 
they might the next day be over-full owing to the fluctuations in the circula-
tion of commodities. There would no longer be any standard. If the paper 
money exceeds its proper limit, i.e. the amount in gold coins of the same 
denomination which could have been in circulation, then, quite apart from 
the danger of becoming universally discredited, it will still represent within 
the world of commodities only that quantity of gold which is fixed by its 
immanent laws.

(Marx, 1976, p. 225)

Das Kapital tells us that Marx was very conscious of the role that money plays in 
the functioning of the capitalist economy. In his analysis of the capitalist repro-
duction process, he indicates how money capital makes way for the continuation 
and expansion of production. His analysis, when viewed through a contemporary 
lens, is not earth-shattering, but in retrospect it should be borne in mind that it 
was, after all, 1867 and the analysis reflects Marx’s views on the “real econ-
omy”. Because of this integration, his theoretical model shows how an increase 
in the circulation of money in the process of expanded reproduction of capitalist 
production promotes a greater accumulation of capital and surplus value realisa-
tion. It should be emphasised, however, that Marx did not use this opportunity 
and so omitted to mention the role of monetary policy. Possible reasons for this 
are as follows: first, the opportunities offered by monetary policy were generally 
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Economic cycle and monetary theory 237

challenged in Marx’s time, but more importantly, Marx disputes the economic 
role that the government can play because money creation takes place in the 
“sphere of circulation” and the government is unable to determine the value of 
money (de Brunhoff, 1976, pp. 46–47). Also, from the perspective of Marx, the 
revolutionary, it might have seemed futile to devote serious attention to eco-
nomic intervention in the “sphere of circulation” to preserve capitalism. Instead 
we had to wait for John Maynard Keynes who, in the 1920s and 1930s, led the 
reformist socialist movement in the advanced capitalist countries, using various 
weapons from his arsenal of macroeconomics policies.

Reviewing Marx’s other views on money by concentrating on Volumes 2 and 
3 of Das Kapital is very revealing.14 Marx distinguishes himself from the econo-
mists of his time by rejecting the quantity theory of money.15 This theory, which 
can be traced back to William Petty (1623–1687) and David Hume (1711–1776), 
has a number of variants, but it emphasises that in the long run a proportional 
relationship exists between the quantity of money in circulation in an economy 
and the level of nominal prices. Since the liberal economists of the nineteenth 
century subscribed to Say’s law, i.e. that the supply of goods and services deter-
mines the demand for these goods and services, they considered general economic 
crises to be impossible. Consequently, in their view, an increase in the money 
supply has no impact whatsoever on the level of output and will only lead to a 
proportional increase in nominal prices.16 Crucial to this liberal orthodoxy is the 
separation of the real economy from the monetary sphere of the economy. The 
demand for money by the public is a transaction motive demand, i.e. money is 
demanded because it is required to effectuate the desired purchases of goods and 
services. There is also a demand for money to keep as wealth, as an asset, but this 
demand is also assumed to be a function of the quantity of goods and services that 
are  produced.17 The velocity of circulation of money is for liberal economists a 
datum, and if it is not considered to be constant, it only changes in the long run 
following a given trend.18

There is nothing of this kind with Marx! Although Marx occasionally assumes 
a constant velocity of money circulation (Marx, 1978, pp. 192, 407, 576), and on 
other occasions states that it changes in the longer run with the rotation time of 
capital (Marx, 1981, pp. 389–390; Marx, 1978, p. 494), he stresses that money is 
held by the public (Marx only mentions the capitalist enterprises) as a reserve fund 
for future purchases and as temporary idle money capital (Marx, 1978, p. 333; 
Marx, 1981, pp. 435–436).

Marx puts it as follows:

The capitalist production process, and trade in general, even on the basis of 
pre-capitalist modes of production, lead to (. . .) the accumulation of money 
as a hoard, in this case as the section of capital that must always exist in the 
money form, as a reserve fund of means of purchase and payment. This is the 
first form of the hoard, as it reappears in the capitalist mode of production 
and generally comes into being with the development of commercial capi-
tal, at least for the use of this capital. In both cases this applies as much to 
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238 Economic cycle and monetary theory

international circulation as to domestic. This hoard is in constant flux, con-
stantly spilling out into circulation and returning from it. The second form of 
the hoard is that of idle capital temporarily unoccupied in the money form, 
together with newly accumulated money capital that has not yet been invested.

(Marx, 1981, p. 435)

John Maynard Keynes (1883–1946) – who in his 1930 Treatise on Money con-
sidered for the first time the velocity of circulation of “business deposits” as 
indeterminate and unstable (Keynes, 1930, Vol. I, pp. 47–48) – rejects the quantity 
theory of money completely in The General Theory of Employment, Interest and 
Money (1936). We would therefore rather call this the transaction and precaution-
ary demand and the speculative demand for money, respectively,19 although Marx 
does not devote any attention to the factors that determine speculative demand. 
We will return to this.

At the same time, Marx sheds light in Das Kapital on the development of the 
credit system and the channels through which it influences capitalist production 
and accumulation. He points out, for instance, that this development allows pro-
duction over longer production periods as well as inventory production, which 
causes a relative increase in the productive power of labour (due to the relative 
decline in the labour required for gold production) (Marx, 1978, p. 420) and a 
decline in the share of money capital used in (unproductive) trade (Marx, 1981, 
pp. 390–391), thus freeing money capital and increasing its circulation (Marx, 
1978, pp. 357–358). Again, these are long-run developments that determine the 
so-called laws of motion of capitalism.

At this stage it is relevant to revert to Marx’s thesis on paper money from 
Volume 1 of Das Kapital (see above). The question is: what exactly happens to 
prices when more paper money is brought into circulation than what is required 
for the “commodity circulation”? Since each bank note then represents a smaller 
quantity of gold than before, and hence also represents a lower labour value, it 
seems logical that the money prices of goods and services expressed in this paper 
money will be higher. This then means that money depreciation and price inflation 
will set in. However, such reasoning, in as far as it comes from Marx, is linked to 
the quantity theory of money which Marx, as we have pointed out, rejects. A logi-
cal way out of this apparent contradiction might be that the relationship between 
the excess paper money in circulation and prices is much more tenuous than the 
quantity theory dictates and that Marx prescribes the “hoarding” of excess paper 
money. Not only with simple money circulation but also with fiduciary money 
circulation, it would hold, following Marx’s logic, that the money that is really in 
circulation is determined by the prices of goods and services, as well as the num-
ber of transactions – not the other way around (Marx, 1981, p. 655). To state this 
in terms of the transaction/precautionary motive and the speculative motive: the 
transaction and precautionary demand for money – not the speculative demand 
for money! – is determined by the transactional volume as expressed in prices, a 
view that is shared by Keynes and which Marx traces back to Sir James Steuart 
(1713–1780).
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Economic cycle and monetary theory 239

When too much paper money is brought into circulation compared with trans-
actional needs, the excess supply will be left idle by the public, “hoarded” and/
or deposited in a bank account. In Chapter 33 of Volume 3 of Das Kapital, Marx 
enthusiastically quotes the various financial experts of his time who approve 
of this (Marx, 1981, pp. 657–659). Credit creation does not change anything, 
since the amount of these credits is determined by the needs of the capitalist 
businesses (Marx, 1981, p. 674).20 It is true that nowhere does Marx describe 
the mechanism that incites the public to put aside the excess money. It can be 
argued, however, that in this regard he probably followed the views of the finan-
cial expert, John Fullarton (1780–1849), and considered the rate of interest as 
the determining factor.21

Whereas profit accrues to the capitalist as a capital user, the capital owner 
receives interest (Marx, 1981, pp. 496–498). Marx views the average rate of 
interest as nothing but the price of money capital (Marx, 1981, pp. 517, 549–550, 
553), which moves between a maximum level – the average rate of profits – and a 
minimum level which is difficult to determine (Marx, 1981, p. 480). If an abnor-
mally large proportion of the capitalists convert their capital into money capital, 
this could provoke the rate of interest to plummet and a devalorisation of the 
money capital (Marx, 1981, p. 500). A “natural” rate of interest does not exist. 
Marx writes:

There is no natural rate of interest (. . .) in the sense that economists speak of 
a natural rate of profit and a natural rate of wages. (. . .) There is no reason at 
all why the average conditions of competition, of equilibrium between lender 
and borrower, should give the lender an interest of 3, 4, 5 per cent, etc. on 
his capital, or alternatively a certain percentage, 20 per cent or 50 per cent, 
of the gross profit. Where, as here, it is competition as such that decides, the 
determination is inherently accidental, purely empirical.

(Marx, 1981, pp. 484–485)

In most mainstream macroeconomic models of the so-called “neo-classical-
Keynesian synthesis” type (see, for example, Davidson, 2006), the rate of interest 
is an endogenous variable that is determined by well-specified interactions of 
other (exogenous) variables. In Keynes’s model, the interest rate is a purely mon-
etary phenomenon (like with Marx) (Visser, 1977, p. 279).22 In Chapter 13 of the 
General Theory, Keynes writes:

[T]he rate of interest at any time, being the reward for parting with liquid-
ity, is a measure of the unwillingness of those who possess money to part 
with their liquid control over it. The rate of interest is not the “price” which 
brings into equilibrium the demand for resources to invest with the readi-
ness to abstain from present consumption. It is the “price” which equilibrates 
the desire to hold wealth in the form of cash with the available quantity of 
cash; which implies that if the rate of interest were lower, i.e. if the reward 
for parting with cash were diminished, the aggregate amount of cash which 
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240 Economic cycle and monetary theory

the public would wish to hold would exceed the available supply, and that 
if the rate of interest were raised, there would be a surplus of cash which no 
one would be willing to hold. If this explanation is correct, the quantity of 
money is the other factor, which, in conjunction with liquidity-preference, 
determines the actual rate of interest in given circumstances.

(Keynes, 1936, pp. 167–168)

For Keynes, the rate of interest is the price that has to be paid to the potential 
hoarder of money for not hoarding it. Given the portion of the money supply 
that is not held for the transaction and precautionary motive, it depends on the 
liquidity preference due to the speculation motive of the demand for money. It is 
the reward that should incite the hoarder to abandon his liquid position. Marx’s 
point of view seems to be more in line with the “loanable funds” theory, like that 
developed by Dennis Robertson (1890–1963) in a number of papers in the 1920s 
and 1930s (Robertson, 1940, pp. 2–3) – in spite of Marx’s “hoarding demand 
for money”.23

In Marx’s economic model the rate of interest is not a key element, whereas in 
the Keynesian model it is an essential element that links the “monetary sphere” to 
the “real sphere” of the economy, i.e. a given liquidity preference and an available 
liquidity supply (Dillard, 1984, p. 430)24 lead to the rate of interest which, in turn, 
influences enterprises’ investment decisions and thus the level of national income 
and employment.25. If we want to integrate the real sphere of production and the 
monetary sphere into Marx’s model, than we should best leave behind the views 
on the interest rate of Das Kapital which, by the way, are not even essential for 
Marx’s model.

8.5 The money supply in post-Keynesian economic theory
The anti-quantity theory of money of Das Kapital stood (in its time) in opposition 
to what orthodox economic theory defended, i.e. that given the velocity of money 
circulation, the supply of money was directly related to money prices. It will also 
be remembered from Chapter 1 that, based on Marx’s reproduction schemes, a 
smooth and simple reproduction of the economic system implies that the capital-
ists advance the required money capital. Normally, such advances are made by 
using bank credits that are paid back at the end of the time period considered, such 
that the amount of money in circulation does not increase. In expanded reproduc-
tion, when additional means of production and labour have to be financed, the 
amount of money must increase with the volume of transactions. The money in 
circulation is therefore endogenous.

In Keynes’s General Theory and in neo-classical economics, including the 
so-called “neo-classical-Keynesian synthesis”, the money supply is given exog-
enously and controlled by the monetary authorities.26 In the usual diagram with 
the rate of interest on the vertical axis and the relevant money variable on the 
horizontal axis, the money supply curve is a vertical line. The short-term rate of 
interest will then depend on the demand for money, i.e. where its curve intersects 
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Economic cycle and monetary theory 241

the supply curve. For all relevant rates of interest, the money supply is the same. 
In contrast, we have just pointed out that in Marx’s monetary theory, the supply 
of money in circulation is a function of the need for money capital to finance 
the business transactions and that the demand for money determines the supply 
of money in circulation. Supply adapts to demand. The supply of money is thus 
endogenous.

Importantly, Marx’s view on the essential endogeneity of the supply of money 
is also shared with the post-Keynesians, in spite of there being no unanimity 
on the degree of endogeneity. This evidently is not to say that Marx’s mon-
etary views can replace those of the post-Keynesians; rather, it is the other way 
around, i.e. much of post-Keynesian monetary theory can help to expand the 
mostly underdeveloped Marxist monetary theory. We will therefore review the 
 arguments of the post-Keynesian authors.

Among the post-Keynesian economists, there is consensus that the money sup-
ply is not completely under the control of the monetary authorities and that it 
changes in an important way through the creation of credit (see, for example, 
Dow, 2006, p. 37). However, an important group of post-Keynesian economists 
considers that the supply of money is fully endogenous and the rate of interest is 
determined by the central bank, and thus the exogenous factor. This view goes 
back to Kaldor (1970) and Moore (1988), and can be traced to Keynes’s Treatise 
on Money (1930). The creation of bank deposits goes together with the lending 
operations of the banks, with the central bank as “lender of last resort” playing an 
accommodating role by providing the necessary reserves to the banks. This view 
is denoted as “horizontalist”, i.e. for a given rate of interest (determined by the 
monetary authorities), the supply of money can be any amount and therefore the 
money supply curve is horizontal. The endogeneity of the money supply refers to 
the banking sector being able, on the basis of the exogenous stock of monetary 
reserves, to create all bank deposits required. Apart from the opinion of nota-
ble early post-Keynesians, such as Kalecki, Richard Kahn, Joan Robinson and 
Nicholas Kaldor, the reason for the “horizontalist” view is mostly found in central 
bank practice (Lavoie, 2006). It is also denied that an excess supply of money 
is possible – not even in the case of a government budget deficit (Moore, 2003,  
p. 118). An excess supply of money is considered to be used to pay back loans. 
The “horizontalist” view on the full endogeneity of the money supply is evidently 
at odds with Keynes’s liquidity preference theory.

In spite of the (what seems at first sight to be) apparent correspondence 
between the views of the “horizontalists” and those of Marx (Wray, 2003, p. 264; 
de Brunhoff and Foley, 2006), it should not be forgotten that with Marx it is the 
supply of money in circulation that is endogenous (because it is determined by 
the need for money capital arising out of a “transaction-type” motive), and not 
the total money supply; the money supply created by the monetary authorities in 
excess of the business requirements will be hoarded.

The “structuralist” post-Keynesians, in turn, are more nuanced than the 
“horizontalists” (Harcourt, 2006a, pp. 66ff.). They emphasise that the monetary 
authorities and the banks can influence the volume of credit and therefore also 
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242 Economic cycle and monetary theory

the rate of interest, and that the money supply is not entirely endogenous. The 
“structuralists” argue that liquidity preference has an important influence on the 
way credit is created by the banks.27 The endogeneity of the money supply is due 
to the structure of the financial system, with the central bank being “lender of last 
resort”, and the financial innovations introduced by the banks to avoid the control 
of the central bank (Dow, 2006, pp. 36–40). The central bank’s control is via the 
rate of interest on the reserves that it is prepared to lend to the banks. The banks, 
in turn, lend to the economy at an interest rate that is hardly related to the interest 
rate fixed by the central bank. This is because of the banks’ “degree of monopoly” 
and the fact that their risk assessment is based on non-quantifiable risk and uncer-
tainty. Given the monetary policy of the central bank, credit creation by the banks 
depends on their liquidity preference and their strategies.

It should be clear that the “structuralist” post-Keynesian contribution offers 
important clues for the development and updating of Marx’s incomplete monetary 
theory. That the money and credit supply, in Marx’s view, adjust to the money 
and credit needs, and therefore to the demand for money and credit, is evidently 
the point of departure that Marx and the post-Keynesians share. The “structural-
ist” theory of the interest rate as a monetary phenomenon, which depends on the 
competition between the banks and the way it deals with uncertainty and risk, is in 
our opinion worth incorporating into Marxist monetary theory. Marx also shares 
with the “structuralist” post-Keynesians a view on the role of instability in the 
capitalist monetary economy, an issue that is relevant for the relationship between 
economic crises and money capital. More on this appears in the next section.

8.6 Economic crisis and the role of money capital
For our purposes, it is important to reflect on how Marx attempts in Das Kapital 
to link the monetary phenomenon to that of an economic crisis – all the more so 
as it is well known that Marx’s theory of the business cycle was ground-breaking 
and preceded many of the insights of today.

It has been noted that with Marx and Kalecki, the relationship between the 
sphere of money and credit is lacking. Both developed a pioneering “real” busi-
ness cycle theory, but did not integrate the monetary sphere of the economy into 
such a theory. Notwithstanding this, Das Kapital contains many indications that 
it was Marx’s intention to do so, but as Volumes 2 and 3 (edited and published by 
Friedrich Engels) show, as well as the many notebooks that Marx left behind, he 
did not succeed.

In an additional explanatory footnote to the posthumous third German edition 
of Volume 1 of Das Kapital of 1883, Marx writes:

The monetary crisis, defined in the text as a particular phase of every general 
industrial and commercial crisis, must be clearly distinguished from the spe-
cial sort of crisis, also called a monetary crisis, which may appear indepen-
dently of the rest, and only affects industry and commerce by its backwash. 
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Economic cycle and monetary theory 243

The pivot of these crises is to be found in money capital, and their immediate 
sphere of impact is therefore banking, the stock exchange and finance.

(Marx, 1976, p. 236 n)28

It is interesting that this passage was added between the second edition of 1873 
and the third edition of 1883.

In Volumes 2 and 3 of Das Kapital, further mention is made of financial and 
monetary instability which contributes to the downturn in the economic cycle. A 
boom is often accompanied by a speculative bubble, which bursts and causes the 
downturn. Such bubbles can develop in various markets: markets for raw mate-
rials, money markets, capital markets, and so on. Marx indicates, for instance, 
that the output of animal and plant origin, which is used as raw material for fur-
ther processing, is relatively inflexible compared to that of machines and other 
investment goods (Marx, 1981, p. 213). This will lead during a boom period in 
the business cycle to scarcity and volatile and rising prices of raw materials, 
which often (though not automatically) culminates in a deterioration in the busi-
ness climate and a downturn (Marx, 1981, pp. 213, 216). In Chapters 25 and 26 
of Volume 3 which, like Chapter 33, are punctuated by long quotations from 
British official documents and British financial experts, as well as insertions 
by Engels (as Marx’s notes are too fragmentary), the role of speculation and of 
increased speculative investments is said to detonate a crisis. Marx stresses the 
1847–1848 crisis in a lengthy comment he makes about the views expressed by 
Lord Overstone:

What Overstone is trying to prove is that the crisis of 1847, and the high 
rate of interest that accompanied it, had nothing to do with the “quantity of 
money” present (. . .); although it actually did have something to do with it, 
as soon as fear of exhaustion of the Bank’s reserve (and this was a creation 
of Overstone’s) added monetary panic to the 1847–8 crisis. But this is not the 
point here. There was a dearth of money capital brought about by the exces-
sive size of operations, in comparison with the means available, and brought 
to a head by a disturbance in the reproduction process that resulted from 
the harvest failure, the over-investment in railways, overproduction particu-
larly in cotton goods, swindling in the Indian and Chinese trade, speculation, 
excessive imports of sugar, and so on.

(Marx, 1981, p. 550)

Marx adds further on:

If the rate of interest rose to a very high level, this was simply because the 
demand for money capital grew still more quickly than the supply, which 
means that, as industrial production expanded, it was conducted to a greater 
extent on the basis of credit.

(Marx, 1981, p. 553)
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244 Economic cycle and monetary theory

8.7 Notebook B 113
Deviating from our rule that we would only use Das Kapital as a source, we must 
at this point introduce Marx’s Notebook B 113 since it contains many impor-
tant hints and clues about financial crises and instability. The Notebook, which 
is in the Marx-Engels Archive of the International Institute of Social History 
in Amsterdam, is filled with notes, excerpts and critical annotations of Marx’s 
reading in January and February 1869 of a number of sources on monetary 
and financial questions, among which are various references to the 1866 crisis. 
Although Volume 3 of Das Kapital was published in 1894 and dwells on the 
crisis of 1847, the notes of B 113 are not used; nor is the 1866 crisis mentioned.29 
It is for this reason that they were recently investigated by a team of Brazilian 
researchers (de Paula et al., 2011).

Almost half of the 139-page Notebook B 113 contains literal excerpts from 
The Economist and The Money Market Review of 1868, as well as Marx’s reading 
notes in his characteristic densely written, minuscule and hardly legible hand-
writing. Using Marx’s references to specific issues and articles, the researchers 
identified what Marx found to be the most important themes and consequently 
what could have been of use for Das Kapital. They showed that particular notes in 
B 113 were used by Marx while editing Volume 2 of Das Kapital. It is surprising 
that there was no trace of these notes in Volume 3, which is probably due to a lack 
of time and the health problems of its author.30

It is clear from Marx’s notes that he considers the 1866 crisis to have been 
caused by speculation and financial fraud, which explains his interest in account-
ing practices in financial reporting in a world of increasing entanglement between 
new industries and the banks, of false or misleading company information and of 
many newly emerging limited companies in the financial sector. It is also interest-
ing to see, based on other parts of Notebook B 113, that Marx familiarised himself 
with the well-worn argument that, in the event of a banking crisis (as occurred 
in 1866), the central bank in England should act as the “lender of last resort”, a 
novelty at the time.

Notebook B 113 – but also Notebooks B 108 and B 109 – contain verbatim 
quotes from sources that deal with the financial crisis of 1866, including exten-
sive commentaries by Marx. De Paula et al. (2011) indicate that Notebook B 113 
contains a coherent set of notes out of five related sources that are relevant for his 
handling of the crisis of 1866. In our opinion, the relationship between the notes 
and Marx’s comments in Das Kapital on general economic downturns and finan-
cial crises is obvious. However, it is debatable whether the notes offer more than 
rudimentary insights into Marx’s method and his interest in the theme.

In the previous section we saw how Marx in Volume 3 of Das Kapital addresses 
the financial crisis of 1847 and apparently emphasises that it is different from a 
“normal” cyclical downturn, caused by labour shortages, overinvestment and a 
stagnating or falling rate of profits. Although Engels inserted these passages, 
they do not offer us a complete theory. It is illusory to think that Notebook B 113  
(or B 108 and B 109, for that matter), of which no trace seems to have been found 
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Economic cycle and monetary theory 245

in Volume 3, can provide a detailed or coherent vision of the issue of financial 
and monetary instability and its role at the onset of an economic crisis.

Nonetheless – or maybe just because – it is also relevant to mention the 
importance of the post-Keynesian insights, since they offer a much-needed 
 complement to Marx’s unfinished thoughts on financial and monetary instabil-
ity. How, in a world of incalculable uncertainty, the risk assessment of the banks 
and their liquidity preference over the economic cycle is changing and creating 
a credit cycle that at times amplifies the economic cycle and at other times gen-
erates it (a vision that goes back to Keynes’s General Theory) is convincingly 
described by Dow (2006, pp. 41–42, 46–49). This insight is also the starting 
point of Minsky’s theory of endogenous instability of capitalism. We will briefly 
come back to this in Chapter 9 in the discussion on the destabilising impact of 
“financialisation”.31

8.8 To conclude
The plausibility of the monetary theory of Das Kapital in the economic theory 
of Marx is on the whole debatable. Attempts by Marxists and Marxist-inspired 
authors to link it to the labour value of gold as a measure of value, thereby creating 
a direct link between labour values and money prices, are for the educated econo-
mist these days unconvincing. This link can only be relevant to a money economy 
where money circulation is determined by the gold reserves of its central bank.

Today, gold plays a very limited role as a monetary reserve and its use by 
central banks of countries that are members of the International Monetary Fund 
is even forbidden.32 It is true that in times of global monetary instability, many 
investors will “dive” back into gold. In such times, which fortunately are rare, the 
value of money will depreciate sharply. This value is mostly derived not from any 
precious metal but from confidence that it is accepted as a means of exchange and 
is used both internally and internationally.33 As a result, there is no relationship 
between the conditions under which gold is produced and its labour value, such 
that the monetary phenomenon ends up outside the Marxist economic model.

Using the so-called MELT, which equates the total money value of output to 
the total amount of labour time spent in a given period, it is possible to connect 
the Marxist theory of value to the monetary phenomenon. We are reluctant to go 
any further in this regard, however, for fear of skating on thin ice.

In Volume 1 of Das Kapital, the labour value of the general equivalent (e.g. gold)  
determines the value of output in money terms. Our analysis has shown that Marx 
also attempted to formulate a monetary theory in Volumes 2 and 3 of Das Kapital, 
unconnected to that in Volume 1. It is fascinating to read the passages from 
Volume 3 of Das Kapital asserting that monetary crises are essentially different 
from general economic crises – the business cycle. These are, however, heavily 
based on Marx’s reading notes and are not truly integrated into the rest of his theo-
retical exposition. In reading these passages, one can ask, somewhat provocatively, 
whether it could have been Marx’s intention (taking into account the stage of his 
research into these issues) to integrate his monetary theory and his value theory.
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246 Economic cycle and monetary theory

Pioneering work has been performed in the past, starting with crucial insights 
into Marx’s economic theory on the development, movement and reproduction of 
capitalism and leading to the development of a neo-Marxist theory of economic 
growth. Some of these theories were reviewed and evaluated in previous chapters. 
From the above analysis of the monetary theory and insights of Marx, it now 
appears that a reverse movement should be made to integrate Marx’s monetary 
theory with the Keynesian and post-Keynesian monetary theory, with which it 
shares a number of characteristics.

In Marx’s monetary theory, the supply of money by the banks and the financial 
sector mostly accommodates the business demand for money and credit, which 
is in an important way, so Marx repeatedly argues, determined by the transaction 
needs of the capitalist businesses. Like in post-Keynesian economic theory, the 
money supply in Marx’s model is thus largely endogenous, in contrast to what 
the neo-classical “Keynesians” defend. We have also argued that in Marx’s mon-
etary theory, part of the demand for money is driven by what (since Keynes) is 
called a speculative motive. This implies that both Marx and Keynes reject the 
quantity theory of money. Finally, in Marx’s view, as in Keynes’s view 50 years 
later, the rate of interest is unrelated to the “productivity of capital”, as the liberal 
and neo-classical economists (“vulgar economists”, according to Marx) hold, but 
is a purely monetary phenomenon.34 Unfortunately, Marx’s theory of the rate of 
interest is not sufficiently well developed, but a neo-Marxist economic model – 
like the original Keynesian model – could easily connect the “real economy” to 
the “monetary sphere”.

Much work still needs to be done to introduce the factors of uncertainty and 
expectations in such a model. Again, these can be found in contemporary post-
Keynesian economic literature35 where they are also considered to be at the 
root of much economic and monetary instability. Although mentioned in Das 
Kapital, the roles of uncertainty, unquantifiable risk and expectations are not 
systematically analysed and integrated. They are of great importance in a real-
istic economic model, built on Marx, in which both the “real” sphere and the 
“monetary” sphere of the capitalist money economy are connected, thus aiming 
to provide a “general” theory.

Notes
 1 The “law” is named after the French economist, Jean-Baptiste Say (1767–1832). The 

economists of the first half of the nineteenth century strenuously debated Say’s law. In 
a nutshell, the most widely held view is that the income generated in the production 
process will be spent on the output produced, including the savings on capital goods. 
Marx was the first to arrive at a thorough criticism of Say’s “law of the markets”, 
emphasising the role money plays in breaking the unity between selling and buying. 
See, for example, Sardoni (2003).

 2 It should be stressed that what is considered a “normal” or “conventional” profit share 
in income and, likewise, the employment rate can change slowly due to sustained 
short-run deviations in the same direction. Therefore, a case could be made for their 
long-run interaction if it is assumed that both capitalists and workers react to changes 
in “conventional” income shares and employment rates.
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Economic cycle and monetary theory 247

 3 In his model of the short run, Kalecki also takes into account a time lag between It − ω 
(the investments at time t − ω) and the thus realised profits Pt (the profits in t).

 4 We deduce δ = α δ + d' from It + θ = α It + β ∆
∆

I
t

= + d' and get: It + θ − δ = α It + β ∆
∆

I
t

= +  

d' − α δ − d'. Since It + θ − δ = it + θ, and δ is constant, simplification will give It + θ =  

α it + β ∆
∆

i
t

= .

 5 Kalecki (1968) finally introduces the repercussions of technical progress such that his 
investment function includes F(t), a factor that incorporates the additional stimulus 
of innovation and the non-profits-determined part of capitalist consumption, and that 
changes slowly over time, depending on past social, economic and technological devel-
opments. Based on the relevant parameter values, this model yields a trend and a cycle 
in investment and economic growth, with technical progress affecting the dynamics 
involved. See also Chapter 9.

 6 See Steindl (1952, pp. 236–237), Baran and Sweezy (1966, pp. 85, 145). The British 
Marxist economist, Maurice Dobb, who greatly admired Kalecki (as gleaned from per-
sonal communication with Geoff Harcourt) and who over a number of decades set the 
tone in the discussions on Marx, stated that with Marx as well as with Ricardo, a nomi-
nal wage increase automatically leads to a real wage increase, since they both assume 
a commodity-money standard (Dobb, 1973, p. 224 n).

 7 This is not the place to delve further into this. It suffices to point out that the Keynesian 
accelerator mechanism goes back to Harrod (1936, 1939), and particularly Samuelson 
(1939a, 1939b). Kalecki developed his investment decisions function in the same year, 
if not earlier. An alternative post-Keynesian business cycle theory was developed dur-
ing the same period by Kaldor (1940), who asserted that savings and investments are an 
increasing, non-linear function of income, while investments are a decreasing function 
of the capital stock, which generates an endogenous cycle in economic activity. See 
Hudson (1957) for an excellent review and further elaboration of the Keynesian trade 
cycle theories.

 8 See, for example, Moseley (2005, pp. 1–5) or Weeks (2011).
 9 Williams (2000) makes abundantly clear that a money commodity is redundant in 

terms of the logic of Marx’s system and is not needed for his theory of capitalist repro-
duction. For interesting digressions on the money commodity aspect in Marx, the value 
of inconvertible money and present-day capitalism, see Foley (1983, 2005).

 10 This concept was introduced by Gérard Duménil and Duncan Foley, but independently 
of each other. See Duménil (1980, 1983) and Foley (1982, 1986).

 11 The advocates of the “New Interpretation” allege that the labour values system, 
which we formulated in Chapters 2 and 4, is redundant for the determination of the 
rate of exploitation, the profits and the wages, the rate of profits, etc. However, the 
proof that profits are based on unpaid labour and exploitation, as well as the precise 
relationship between labour values and prices of production, remain theoretically 
important.

 12 This is not the imaginary economy of Chapter 4, in which we analysed Marxian unpro-
ductive labour. The total labour time used in the MELT is the productively spent labour 
time, and thus it is tacitly assumed that the issue of what is productive and what is not 
has already been settled.

 13 For Foley, the value of labour power is simply the money wage per working hour 
divided by the MELT.

 14 It will be recalled that Volumes 2 and 3 were posthumously compiled and edited by 
Friedrich Engels, based on the manuscripts and notebooks left by Marx. Volume 2 
appeared in 1885 and Volume 3 in 1894. Engels struggled in particular with Volume 3. 
See Engels: “Preface”, in: Marx (1981, pp. 92–94).
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248 Economic cycle and monetary theory

 15 It is therefore strange that an authority such as Ernest Mandel in his monumental Late 
Capitalism has built up theoretical arguments based on the quantity theory of money. 
See, for example, Mandel (1975, pp. 421–422). For our critical review of Mandel, see 
Cuyvers (1978). For an excellent account of Marx’s monetary theory of hoarding and 
its importance for underemployment, see Sardoni (2011, Ch. 2–3).

 16 That supply creates its demand is an interpretation of Say’s “loi des débouchés” by 
Keynes. In fact, a distinction should be made between Say’s identity and Say’s equal-
ity. The classical economists were often confused about both versions. The same 
authors were both advocating the so-called “classical dichotomy” with relative prices 
determined by supply and demand and absolute prices by the amount of money in cir-
culation, and, at the same time, analysing the impact of the demand for money on the 
demand for goods and services. Blaug (1968, pp. 146–153) states that Say’s equality 
is the dynamical version of Say’s law in the analysis of the short run, whereas Say’s 
identity is the long-term version. Sardoni (2003, p. 311) states, however: “Classical 
economists, by assuming that saving is investment, accepted the law as an identity 
(the equality between aggregate supply and demand is always true); neo-classical 
economists, by concentrating on equilibrating mechanisms, accepted the law as an 
equality, which is true only in equilibrium.”

 17 The present-day versions of the quantity theory, including that of Milton Friedman, 
are a case in point. Marx’s criticism of the quantity theory of money as neglecting this 
“asset motive” no longer applies to these versions.

 18 This view is advocated by the monetarists of today and is largely based on Friedman 
(1956).

 19 In his General Theory, Keynes distinguishes four motives behind the demand for 
money: the income motive, the business motive, the precautionary motive and the 
speculative motive (Keynes, 1936, pp. 195–196). What we call, for the sake of con-
venience, the transaction and precautionary demand for money is in fact related to the 
first three motives listed by Keynes. In Keynes (1937), a finance motive for the demand 
for money by the banking sector is also mentioned.

 20 In the original German text: “die Bedürfnisse des Verkehrs”.
 21 This has been strenuously argued in Likitkijsomboon (2005).
 22 While offering a good overview of Marx’s monetary theory – in spite of not going into 

Marx’s views about the monetary crisis being unrelated to an economic crisis – Visser 
(1977) is wrong in stating that Marx has no interest theory.

 23 We will see in the next section that post-Keynesian monetary theory contains a more 
nuanced model of demand and supply of money and bank credit than the monetary 
theory that Keynes originally developed in his General Theory. See Arestis (1992,  
pp. 186ff.). However, in post-Keynesian monetary theory, the rate of interest is ulti-
mately controlled by the central bank. See Dow (1997).

 24 Dillard also points out that, in contrast to the classical and neo-classical economists, 
Marx and Keynes developed a monetary theory of production (Keynes’s terminol-
ogy). In another paper (Dillard, 1980) he draws a similar parallel between Keynes and 
Thorstein Veblen and the institutionalists, thus indicating that in the history of economic 
thought, the integration of Marx, Keynes and institutionalism has laid the foundation 
for the present-day “post-Keynesian school”. Unlike his treatment of the money sup-
ply in his Treatise on Money, in the General Theory Keynes treats the money supply 
as essentially exogenously determined, in contrast to contemporary post-Keynesian 
thought. There is more on this in section 8.5. See Arestis (1992, pp. 180ff.).

 25 Over the decades, Keynesians, “bastard Keynesians” (according to Joan Robinson) and 
neo-classicists alike have brought many changes and adaptations – unfortunately, not 
always for the good – to Keynes’s arguments and theses. For an early, influential and 
readable overview of Keynes’s monetary theory and the rate of interest as a monetary 
phenomenon, and how it relates to investments, employment and the national income, 
see Dillard (1948, Ch. 8, pp. 161ff.).
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Economic cycle and monetary theory 249

 26 This, in any case, was originally so. In fact, the endogeneity of the money supply in 
these theories is limited, e.g. as a result of changes in the international reserves position 
which depends on the balance of payments. Moreover, it is convincingly argued that 
Keynes assumes in his General Theory, for the sake of his subsequent arguments, that 
the money supply is given, but not exogenous. See Dow (1997) in this regard.

 27 For a thorough review of the points of view on this issue, see Bell (2003).
 28 The 1976 Penguin edition of Capital states that the footnote is added by Friedrich 

Engels. In the 1909 Kerr edition, as in the 1932 German edition by the Marx-Engels-
Lenin Institut in Moscow, this footnote is added without any further indication, 
implying that it is the work of Marx (Marx, 1909, p. 155 n.1).

 29 It is likely that Marx, while editing the third edition of 1883, added the explanatory 
note mentioned above on the difference between a monetary crisis and a general pro-
duction and commercial crisis (Marx, 1976, p. 236 n), while reflecting on the course of 
events during the 1866 crisis.

 30 Until his death, Karl Marx – together with Friedrich Engels – devoted much time to 
ideological and organisational aspects of the First International, established in 1864, 
and of the emerging socialist parties in Europe. In later years, his own health problems 
and those of his close family members seriously limited his ability to continue his 
research. He nevertheless carried on working, although sometimes – as in 1881 – on 
topics for reasons difficult to explain, such as geology (see the quotation from the 1923 
Riazanov report to which João Antonio de Paula refers) (de Paula et al., 2011, pp. 7–8). 
In early December 1881, Marx’s wife died after having suffered from liver disease 
for a long time, and in early January 1883 his daughter Jenny died. Both deaths had 
an immense impact on Marx. During the last years of his life he was also repeatedly 
struck down by bronchitis and pneumonia, which on his doctor’s advice prompted him 
to escape damp and chilly England. For this episode in Marx’s life see, for example, 
Fedossejew et al. (1975, pp. 558ff., 655ff., 774ff.).

 31 Minsky (1975, Ch. 6, pp. 115ff.) builds on Keynes’s views on speculation and instabil-
ity. Minsky considers his view not as a theory but as a hypothesis. For an overview of 
Minsky’s contribution to post-Keynesian monetary theory, see de Antoni (2006).

 32 In an otherwise thorough analysis of Marx’s theory of money, Lapavitsas (1991,  
p. 319) states that the international distribution of gold reflects the economic weight of 
countries. This is only partially correct, as is demonstrated by China, the international 
reserves of which represent only 1.6% of gold.

 33 We follow Bellofiore (2005, p. 138) to the extent that gold retains its key role during 
monetary crises. Global monetary crises are fortunately rare and therefore a function 
of the credit system, detached from the “commodity basis” of the monetary system 
(Bellofiore’s terminology). Such crises, being exceptional, are unable to supply a cru-
cial element in a theory of the process of reproduction of the capitalist system.

 34 This is – incorrectly, we think – denied by Smithin (2006, p. 276), who states that with 
Marx high interest is correlated with high profits/surplus value.

 35 An impressive and recent “state-of-the-art” collection of post-Keynesian theories is 
available in Harcourt and Kriesler (2013).
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9 Long-term developments – 
underconsumption, stagnation,  
long waves and financialisation

It was seen in Chapter 6 that the so-called tendential fall in the average (or  general) 
rate of profits, attributed to the increasing replacement of labour with capital, 
provides (to say the least) insufficient and probably no explanation whatsoever 
for the long-run developments in capitalism. Hence, it also offers an inadequate 
explanation for the prolonged period of economic stagnation that the capitalist 
industrialised countries have been experiencing since the first half of the 1970s.

In this chapter we will investigate another economic mechanism, based on 
important passages in Das Kapital, which Marx also considered to be of particular 
relevance for understanding long-run capitalist development. In turning our atten-
tion to this, we come back to the issue of the insufficient realisation of surplus 
value, which was briefly discussed in Chapter 3. There it was shown how the rate 
of economic growth in a capitalist economy relates to the rate of capital accumu-
lation, on which the realised rate of profits, in turn, depends. Das Kapital refers 
to a mechanism of stagnation of capitalist development, which is associated with 
insufficient demand due to limited consumption possibilities compared to what 
can be produced. In addition, Marx’s schemes of reproduction provide insights 
into the impact of insufficient capital accumulation on the realisation of surplus 
value. These mechanisms will be reviewed in the next section.

Marx views insufficient surplus value realisation as relevant when one is ana-
lysing developments both in the short run (the business cycle) and in the long 
run. In this chapter we will be focusing on the latter. Although an extension of 
Marx’s views, the long-run relationship between the accumulation of capital and 
economic activity (particularly the hypothesised tendency towards stagnation and 
underspending under capitalist conditions) has been analysed in more recent times –  
first and most prominently by Rosa Luxemburg who emphasised the importance 
of “external markets”. Although Luxemburg regards “external markets” primar-
ily as those geographical territories elsewhere in the world that have not yet been 
infused with the capitalist mode of production and exchange, military expenditure 
and technological innovations can play a similar role. This has been the subject 
of analysis by the post-Keynesian neo-Marxists mainly, such as Kalecki, Steindl, 
Baran, Sweezy and others, and we will therefore devote attention to such analy-
ses. To the extent that the accumulation of capital gives rise to more or less regular 
surges in the rate of accumulation, this can lead to “long waves” in economic 
activity. These Kondratieff cycles allegedly show a wavelength of approximately 
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254 Surplus value realisation in the long run 

50 years. Why, then, after the elapse of nearly five decades since the late 1960s, 
have the capitalist economies not been swept up in the positive trajectory of the 
next Kondratieff? Some scholars attribute the prevailing economic instability to 
the “financialisation” of monopoly capitalism.

Being neo-Marxist and post-Keynesian, these views and analyses are evidently 
not found in Marx – although they are based on his thesis of the unequal devel-
opment of forces of production and relations of production, and give the nod to 
his occasional remarks about the capitalist tendency to underspend. Giving them 
attention in this chapter therefore seems warranted.

9.1 Underspending and incomplete realisation of  
surplus value in Das Kapital
As outlined before, Marx makes a clear distinction between produced and realised 
surplus value. In a well-known passage in Volume 3 of Das Kapital, he writes:

As soon as the amount of surplus labour it has proved possible to extort has 
been objectified in commodities, the surplus-value has been produced. But 
this production of surplus-value is only the first act in the capitalist produc-
tion process, and its completion only brings to an end the immediate pro-
duction process itself. (. . .) Now comes the second act in the process. The 
total mass of commodities, the total product, must be sold, both that por-
tion which replaces constant and variable capital and that which represents 
surplus-value. If this does not happen, or happens only partly, or only at 
prices that are less than the price of production, then although the worker is 
certainly exploited, his exploitation is not realized as such for the capitalist 
and may even not involve any realization of the surplus-value extracted, or 
only a partial realization (. . .). The conditions for immediate exploitation and 
for the realization of that exploitation are not identical. Not only are they 
separate in time and space, they are also separate in theory. The former is 
restricted only by the society’s productive forces, the latter by the propor-
tionality between the different branches of production and by the society’s 
power of consumption. And this is determined neither by the absolute power 
of production nor by the absolute power of consumption but rather by the 
power of consumption within a given framework of antagonistic conditions of 
distribution, which reduce the consumption of the vast majority of society to a 
minimum level, only capable of varying within more or less narrow limits. It 
is further restricted by the drive for accumulation, the drive to expand capital 
and produce surplus-value on a larger scale.

(Marx, 1981, pp. 352–253; our italics)

Because of the hunger for profits and enrichment and the accumulation of capital, 
capitalism tends to be engulfed in a recurring conflict between the increasing out-
put of use values and the limited outlets for this output (Marx, 1981, pp. 358–359; 
Marx, 1978, p. 391n).1
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Surplus value realisation in the long run 255

In the same vein is Marx’s statement that with the development of capitalism, 
the scale of production is less determined by demand and more driven by the 
available capital of the individual capitalists, and that as a result an ever-growing 
volume of output must find its way to buyers so that the surplus value can be 
 realised (Marx, 1978, p. 221).

Evidently, so Marx points out, the growth of the population will give rise to 
additional needs for consumer goods but these will only be satisfied if supported 
by additional solvent demand (Marx, 1981, pp. 289–290; see also Marx, 1981, 
p. 282). If this conflict between production and realisation possibilities is to be 
resolved, the market needs to expand, particularly the foreign market (Marx, 1981, 
pp. 344, 353). This inevitably brings us to the later development of this thesis in 
Rosa Luxemburg’s theory of “external markets”.

Pressurised by competition, each capitalist enhances his production capability 
but does not ensure a corresponding increase in sales and realisation possibilities. 
This contradiction implies that capitalism is confronted by an inherent tendency 
towards stagnation, which is different from stagnation arising from the tenden-
tially falling rate of profits. The passage introduced above, in which Marx stresses 
the difference between produced and realised surplus value, continues:

This [the drive to expand capital] is the law governing capitalist pro-
duction, arising from the constant revolutions in methods of production 
themselves, from the devaluation of the existing capital which is always 
associated with this, and from the general competitive struggle and the 
need to improve production and extend its scale, merely as a means of 
self-preservation, and on pain of going under. The market, therefore, must 
be continually extended (. . .). The internal contradiction seeks resolution 
by extending the external field of production. But the more productivity 
develops, the more it comes into conflict with the narrow basis on which 
the relations of consumption rest. It is in no way a contradiction, on this 
contradictory basis, that excess capital coexists with a growing surplus 
population; for although the mass of surplus-value produced would rise if 
these were brought together, yet this would equally heighten the contradic-
tion between the conditions in which this surplus-value was produced and 
the conditions in which it was realized.

(Marx, 1981, p. 353; our italics.)

As Marx explains, insufficient surplus value realisation stems from a tendency 
towards underspending. Because of the limited purchasing power of the working 
class – which, in turn, is due to the capitalist need to limit wage increases – consumer 
goods remain unsold and the surplus value that they contain is not realised. A growing 
contradiction between the ever-developing forces of production and the constrained 
consumption possibilities will then result in a rate of profits that is lower than the 
desired rate, leading to less capital accumulation and ultimately economic stagnation.

We came across this mechanism in Chapter 1 while reviewing the conditions 
of expanded reproduction. With reference to Marx, we elaborated on a two-sector 
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256 Surplus value realisation in the long run 

scheme of reproduction. Assuming sector 1 produces investment goods and sec-
tor 2 consumer goods, we found that, neglecting capitalist consumption, these 
conditions were:

V1 + M1 = C2 + ∆C1 + ∆C2

C2 + M2 = V1 + ∆V1 + ∆V2

with Ci, Vi and Mi the constant capital, the variable capital and the surplus value 
in sector i (i = 1 or 2), and ∆Ci and ∆Vi the additional investment in constant and 
variable capital in sector i (i = 1 or 2).

The first condition indicates that in the event of a decline in the accumulation 
of constant capital (a decline of ∆C1 + ∆C2), the surplus value in sector 1 (M1) will 
remain unrealised pari passu. The reason for a decline in accumulation leading to 
a decline in the realised surplus value M1 can be traced to the assumption that C2 
and V1 are in any case replaced for the sake of simple reproduction.

The second condition states that with a decline in the accumulation of variable 
capital (a decline of ∆V1 + ∆V2), the surplus value in sector 2 (M2) is not com-
pletely realised. This is based on the same assumption that the condition of simple 
reproduction is met.

The relationship between insufficient accumulation and insufficient surplus 
value realisation becomes even clearer if both conditions of expanded reproduc-
tion are rewritten after rearrangement of the terms. This effectively leads to the 
equation:

 M1 − (∆C1 + ∆C2) = C2 − V1 = (∆V1 + ∆V2) − M2

or: M1 + M2 = (∆C1 + ∆C2) + (∆V1 + ∆V2)

If (∆C1 + ∆C2) + (∆V1 + ∆V2) plummets, M1 + M2 (the realised surplus value) will 
decline pari passu.

Alternatively, if ((∆C1 + ∆C2) + (∆V1 +∆V2))/(C1 + C2 + V1 + V2) = g declines 
in the long run, then (M1 + M2)/(C1 + C2 + V1 + V2) = r (the realised rate of profits) 
will also fall. In fact, we know this from Chapter 3.

In Chapter 1, in our short introduction on Rosa Luxemburg’s theory, we 
pointed out that she emphasised that only averages over the business cycle of the 
inter-sectoral supplies are of relevance for the study of the conditions of the capi-
talist reproduction process and that Marx’s schemes of reproduction should be 
regarded in this way (Luxemburg, 1951, pp. 36ff.).2 This implies that if the above 
conditions for expanded reproduction are not met, a long-run tendency towards 
stagnation is introduced in Marx’s model.

From Chapter 3 it will be remembered that in the Robinsonian analysis, 
the interaction between the capitalists’ urge to accumulate, plus their profit 
 expectations, and the profit realisation mechanism ultimately explains the real-
ised rate of profits (see Figure 3.4). This also provides a clear explanation for the 
difference between produced and realised surplus value (profits). In Figure 9.1,  
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Surplus value realisation in the long run 257

if an insufficient urge to accumulate pushes r* below the potential rate of profits rp 
(based on the produced surplus value which, in turn, is the outcome of the deploy-
ment of labour power and its exploitation), part of the produced surplus value will 
not be realised. The economy settles at point A and r* < rp. A realisation crisis then 
develops. Harris (1975, p. 335) indicates that it is immaterial whether this crisis is 
attributed to underinvestment or underconsumption. True, if the capitalists were 
more eager to invest, the position of the Robinsonian investment function would 
be more to the right and point B would be reached. However, if their consumption 
rose by a sufficient amount, the Robinsonian realisation curve would turn counter-
clockwise, as shown, and the economy would reach point C. In both situations,  
r* = rp. We would therefore prefer to explain this situation as one of underspending, 
which leaves open the question of whether underinvestment or underconsumption 
is at the root of the incomplete realisation of surplus value.

9.2 Underspending based on the schemes of reproduction
How exactly underspending arises can easily be shown by using the schemes of 
reproduction of Das Kapital.

Figure 9.1 Realisation problems with underspending
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Consider the following case of expanded reproduction:

Sector 1 (means of production): 900(C1) + 450(V1) + 450(M1) = 1800

Sector 2 (consumer goods): 450(C2) + 225(V2) + 225(M2) = 900

It is evident that the rate of surplus value in both sectors is equal to 100%: 
M/V = σ = 1, which corresponds to a 50% share of wages in value added,  
M/(V + M). It is assumed that the value composition of capital is the same in both 
sectors: C/V = 2, such that the average rate of profits in both sectors amounts to: 
M/(C + V) = 33.3%.

In addition, it is assumed for the sake of simplicity that the capitalists are 
not consuming.3 In sector 1 the capitalists replace and accumulate, respectively, 
900(C1) + 300(∆C1), after which a value of means of production of 600 remains, 
which has to be exchanged with sector 2. In sector 2 the workers are supplied with 
225(V2) + 75(∆V2), such that here, too, a value of consumer goods of 600 remains 
to be exchanged with sector 1. This takes place by sector 2 supplying the workers 
of sector 1 with 450(V1) + 150(∆V1).

In the next period, the reproduction scheme then becomes:

Sector 1: 1200(C1) + 600(V1) + 600(M1) = 2400

Sector 2: 600(C2) + 300(V2) + 300(M2) = 1200

This is a case of expanded reproduction which warrants a rate of expansion of 
33.3%, unless changes occur in the rate of surplus value and/or the composition 
of capital.

If, in the next period, the rate of surplus value increases from 100% to 150%, 
the following situation arises:

Sector 1: 1200(C1) + 600(V1) + 900(M1) = 2700

Sector 2: 600(C2) + 300(V2) + 450(M2) = 1350

The total value added in our imaginary economy is then 600(V1) + 900(M1) + 
300(V2) + 450(M2) = 2250 units of value, and if all output produced can be sold, 
then the realised rate of profits is 50%.

Further assuming, like before, that the rate of accumulation amounts to 33.3%, 
the replacement and accumulation of capital in sector 1 represent 1200(C1) + 
400(∆C1), and means of production with a total value of 1100 remain in that sec-
tor to be exchanged with sector 2. However, given the same rate of accumulation, 
sector 2 will only demand means of production with a value of 800: 600(C2) + 
200(∆C2). Moreover, sector 2 supplies its workers with: 300(V2) + 100(∆V2), such 
that consumer goods with a value of 950 remain to be exchanged with sector 1, 
of which only 600(V1) + 200(∆V1) can be supplied to the workers of sector 1. 
Therefore, consumer goods with a total value of 150 remain unsold. Owing to the 
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Surplus value realisation in the long run 259

increase in potential profits (the produced surplus value), which is not matched by 
additional spending out of those profits, underspending occurs.

What happens if the rate of accumulation becomes 50% instead of 33.3%? In 
sector 1 the capitalists will then replace and accumulate 1200(C1) + 600(∆C1), 
and means of production with a total value of 900 will remain to be exchanged 
with sector 2. Sector 2 supplies its workers with 300(V2) + 150(∆V2), and con-
sumer goods with a value of 900 remain. This value is exactly equal to 600(V1) +  
300(∆V1), the value of the consumer goods that can be supplied to the workers 
of sector 1. The underspending that we detected in the previous example is thus 
due to the increased profits relative to the wage bill – a ratio that increases by 
50% (from σ = 1 to σ = 1.5), and a rate of accumulation that has not increased 
to the same extent (actually, in our example it remained unchanged at 33.3%). If 
the rate of accumulation also increases by 50% (from 33.3% to 50%), a case of 
expanded reproduction arises once more.

There is no reason to expect this increase in the rate of accumulation, however. 
The capitalists will only accumulate more if the increased surplus value is also 
realised. Each capitalist’s decision to accumulate his profits as capital is based 
on his expectations about the future which, in turn, are partly shaped by his past 
experiences. If, ultimately, the entire surplus value is not fully realised, the accu-
mulation of capital will lag behind. The unsold consumer goods will search for an 
outlet in an external market, i.e. a market outside of the economy that the scheme 
of reproduction depicts.

An analogous situation to the above example is encountered if, with the rate of 
surplus value remaining unchanged, the composition of capital increases during 
the second period. This is illustrated below, starting with:

Sector 1: 900(C1) + 450(V1) + 450(M1) = 1800

Sector 2: 450(C2) + 225(V2) + 225(M2) = 900

In the next period, C/V increases, for instance, from 2 to 3, such that the reproduc-
tion scheme transforms into:

Sector 1: 1350(C1) + 450(V1) + 450(M1) = 2250

Sector 2: 675(C2) + 225(V2) + 225(M2) = 1125

After sector 1 has satisfied the needs for intra-sectoral inputs of 1350(C1) + 
450(∆C1), a value of means of production of 450 remains for supplying sector 2. 
In sector 2 the intra-sectoral supplies to its workers amount to 225(V2) + 75(∆V2), 
such that a value of consumer goods of 825 remains to be exchanged with sector 1.  
However, the workers of sector 1 only need 450(V1) + 150(∆V1). Again, the 
underspending phenomenon appears.

Evidently, over an extended period of time, it is also possible for decreases in 
the rate of surplus value or the value composition of capital to occur. We briefly 
investigate the consequences of this by starting again from the initial situation in 
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260 Surplus value realisation in the long run 

the above example and simulating the impact in the next period of a decline in the 
rate of surplus value from 100 to, for example, 50%. The scheme of reproduction 
in the next period is:

Sector 1: 1200(C1) + 600(V1) + 300(M1) = 2100

Sector 2: 600(C2) + 300(V2) + 150(M2) = 1050

First of all, it can be pointed out that 300(M1) is not sufficient to allow an increase 
in the constant capital at a rate of 33.3% in sector 1. It therefore has to be assumed 
that surplus value is flowing from sector 2 to sector 1 (e.g. through the banking 
sector). In sector 1 the capitalists replace and accumulate 1200(C1) + 400(∆C1) = 
1600 (assuming a rate of capital accumulation of 33.3%), after which a value of 
500 remains in sector 1 to be exchanged inter-sectorally. Sector 2 supplies its 
workers with 300(V2) + 100(∆V2), such that 650 remains to be exchanged with 
sector 1; however, sector 1 needs 600(V1) + 200(∆V1) = 800 of consumer goods. 
Thus, consumer goods with a value of 150 are insufficient to enable an adequate 
number of workers to be employed at the going real wage rate to man the means 
of production of 1200(C1) + 400(∆C1) = 1600. The expanded reproduction process 
that previously allowed expansion at a rate of 33.3% falters.

An analogous situation arises if the value composition of capital falls in the 
next period, e.g. from 2 to 1. The scheme of reproduction is then:

Sector 1: 600(C1) + 600(V1) + 600(M1) = 1800

Sector 2: 300(C2) + 300(V2) + 300(M2) = 900

In sector 1, 600(C1) + 200(∆C1) = 800 means of production are exchanged intra-
sectorally, and 1000 means of production remain to be exchanged with sector 2. 
In sector 2, 300(V2) + 100(∆V2) = 400 consumer goods are supplied to its work-
ers, such that 500 of consumer goods remain to be sold to the workers of sector 1.  
Again, consumer goods are insufficient to drive expanded reproduction at the 
original rate of accumulation, which results in the reproduction process faltering.

The conclusion is that changes in the timing of the rate of surplus value  
(or the profit share in total value added) and in the value composition of capital 
will generate a disproportion between the capital goods sector and the consumer 
goods sector, causing the process of normal accumulation and reproduction to 
falter. It will be remembered from Chapter 7 that changes in the rate of surplus 
value are due to changes in the balance of power between capital and labour, but 
from Chapters 5 and 6 that the exact manner in which C/V will evolve is difficult 
to predict. In the capitalist world, the share of profits from income has shown an 
upward trend over the past 30 years. This partly reflects the weakened position 
of the working class in the wake of the “second wave of globalisation” and the 
erosion of trade union influence.4 This has led to underspending and weakened 
economic growth, with some scholars regarding these factors as the cause of the 
economic crisis in the mature capitalist countries.
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Surplus value realisation in the long run 261

9.3 The importance of external markets for surplus  
value realisation in the long run
We mentioned earlier that Marx states that the presence of external markets is 
a necessary condition for the tendency towards underspending under capital-
ism to be sufficiently counteracted. This thesis was developed further by Rosa 
Luxemburg.

In The Accumulation of Capital, published in 1913, Luxemburg emphasises 
the role played by effective demand, pointing out that an expansion of demand is 
needed to market the additional output that flows directly from the accumulation 
of capital (Luxemburg, 1951, p. 45; see also p. 461). In addition, solvent demand 
is a necessary condition for accumulation to take place (Luxemburg, 1951,  
pp. 136–137). In this regard, she stresses:

The surplus value must (. . .) shed its form as surplus product before it can 
re-assume it for the purpose of accumulation; by some means or other it must 
first pass through the money stage. So the surplus product of Departments I 
and II [our sectors 1 and 2] must be bought – by whom? (. . .) [T]here will 
have to be an effective demand outside I and II, merely in order to realise 
the surplus value of the two departments, just so that the surplus product can 
be turned to cash. Even then, we should only have got to the stage where 
the surplus value has become money. If this realised surplus value is further 
to be employed in the process of enlarging reproduction, in accumulation, 
an even larger demand must be expected for the future, a demand which is 
again to come from outside the two departments.5

(Luxemburg, 1951, p. 137)

The issue here is not merely underspending, i.e. the inherently limited consump-
tion capacity of the working class compared to the ever-increasing capacity to 
produce consumer goods. It is also the (by no means least) way in which the 
enlarged reproduction of the capitalist economy acts on the effective demand of 
consumer goods and means of production.

For accumulation of capital to take place, Luxemburg explains, additional 
labour power, as well as additional required means of production and consumer 
goods (and in the exact proportions), must be available. The tendency towards 
unbridled accumulation of capital under capitalism thus pushes against its limits. 
As the natural population growth is insufficient to absorb the jumps and bumps in 
capitalist accumulation, capitalism must seek additional labour power beyond its 
borders (Luxemburg, 1951, pp. 370–371), i.e. in the non-capitalist spheres of the 
economic system or in population strata that belong neither to the working class 
nor to the capitalist class (Luxemburg, 1951, p. 365).

It is clear that, in Luxemburg’s eyes, the way in which the accumulation of 
capital takes place under capitalist conditions entails a growing dependency on 
raw materials and means of production from the non-capitalist (external) mar-
ket. Moreover, the dependency on new outlets implies that in the long run the 
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262 Surplus value realisation in the long run 

realisation of surplus value can only be assured if new pre- or non-capitalist social 
strata or societies are found, to which the growing capitalist output can be sold 
(Luxemburg, 1951, pp. 351–352).

In connection with the concept of internal and external markets, Luxemburg 
states:

They [the internal and external markets] are both vital to capitalist devel-
opment and yet fundamentally different, though they must be conceived in 
terms of social economy rather than of political geography. In this light, the 
internal market is the capitalist market, production itself buying its own prod-
ucts and supplying its own elements of production. The external market is the 
non-capitalist social environment which absorbs the products of capitalism 
and supplies producer goods and labour power for capitalist production.

(Luxemburg, 1951, p. 366)

With Marx, the expansion of capitalism depends only on non-capitalist modes of 
production during its infancy, the period of “primitive accumulation”. Luxemburg, 
on the other hand, points out that this dependency is permanent (Luxemburg, 
1951, pp. 364–365) and that the disintegration of old non-capitalist structures is a 
continuous process (Luxemburg, 1951, pp. 416–417).

Finally, the last phase in this process is reached: imperialism, i.e. the phase 
of capital competition on a global scale (Luxemburg, 1951, pp. 419–420). As 
Lenin would do (Lenin, 1917),6 Luxemburg characterises imperialism in Die 
Akkumulation des Kapitals as the period of struggle between the nation states 
of the capitalist economies for the last non-capitalist territories in the world 
(Luxemburg, 1951, pp. 367, 446). During this final phase of capitalism, the 
disintegrated simple-exchange economies are starting their capitalist industriali-
sation and emancipation process which, however, leads to revolutions and war 
(Luxemburg, 1951, p. 419) – an interesting thesis that can easily be linked to the 
rise in military spending in the imperialist nations of the world.

9.4 The importance of military spending for surplus  
value realisation in the long run
The paradoxical self-destruction tendency of imperialist capitalism, so Luxemburg 
points out, is clearly evidenced in the contradiction surrounding international 
loans. For one thing, these open new investment outlets, while prolonging the 
existence of capitalism, but also bring to life potential new rivals (Luxemburg, 
1951, p. 421). Luxemburg stresses, therefore, that in this imperialist phase of 
capitalism, military spending becomes more important than before, such that 
militarism is no longer merely an instrument used to subjugate and destroy non-
capitalist structures or to fight for the last external markets. Militarism in this 
phase is at the root of military spending, which is funded by the capitalist govern-
ments at the expense of the real purchasing power of the working class and the 
farmers. Military spending is thus a new “external market”, albeit one  created 
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Surplus value realisation in the long run 263

by  capitalism itself. Practically at the end of Die Akkumulation des Kapitals, 
Luxemburg writes the prophetic sentences:

In the form of government contracts for army supplies the scattered purchas-
ing power of the consumers is concentrated in large quantities and, free of the 
vagaries and subjective fluctuations of personal consumption, it achieves an 
almost automatic regulatory and rhythmic growth. Capital itself ultimately 
controls this automatic and rhythmic movement of militarist production 
through the legislature and a press whose function is to mould so-called “pub-
lic opinion”. That is why this particular province of capitalist accumula-
tion at first seems capable of infinite expansion. All other attempts to expand 
markets and set up operational bases for capital largely depend on historical, 
social and political factors beyond the control of capital, whereas production 
for militarism represents a province whose regular and progressive expansion  
seems primarily determined by capital itself.7

(Luxemburg, 1951, p. 466; our italics)

Viewed from this perspective, it is strange that Luxemburg formulates a theory of 
the “collapse of capitalism”, which is based on the systematic disappearance of 
external markets and the liquidation of the non-capitalist “environment” which, 
in turn, she considers to be the substratum and conditional for the existence 
of capitalism. In contrast to this view, she builds into her model of monopoly 
capitalism – along with (as the above quotation shows) her thesis on military 
spending – a self-regulatory mechanism.

It will come as no surprise that Luxemburg’s external markets theory has been 
advanced as a plausible explanation for structural crises. At the beginning of the 
1930s, immediately after the start of the Great Depression, it was one of the views 
underlying social-democratic programmes of economic revival and reform of capi-
talism, among which was the Belgian Plan du Travail (Cuyvers, 2010, 2011, 2015). 
The role played by underspending due to the unequal growth of final consumption 
compared to that of the available means of production and production capacity was 
revived in the analysis of Paul Sweezy’s The Theory of Capitalist Development, a 
book first published in 1942 and still a standard work in (English language) Marxist 
economic literature (Sweezy, 1942, chs 10–12).8

That military spending is an “external market” for capitalism in its imperialist 
phase is an important element in present-day neo-Marxist theory. Sweezy (1942) 
emphasised that:

1 It can be taken for granted that the rates of growth of the output of consumer 
goods and of means of production are stable (pp. 183, 189).9

2 Compared to the rate of growth of the use of means of production, the rate of 
growth of consumption is in a state of decline (p 183, 189).

3 Hence, in capitalism, there is an ever-present tendency towards underspend-
ing (p. 183).
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4 In the first phase of capitalist development, industrial expansion and the 
growth of population generate a sufficiently high demand for means of pro-
duction and consumer goods, and the tendency towards underspending is 
suppressed (pp. 189, 218–226).

5 This underspending tendency becomes increasingly apparent, leading to 
stagnation in the later stages of capitalist development (p. 189).

6 During the monopoly capitalist phase, government spending in general (in 
contrast to income transfers) and military spending in particular counteract 
the tendency towards underspending (pp. 233–234).

The view that military spending by government counteracts the capitalist tendency 
towards stagnation was, in the 1950s and 1960s, shared by leading post- Keynesian 
neo-Marxist economists like Michał Kalecki and Joan Robinson. For instance, 
Kalecki pointed out that military spending, when financed through government 
budget deficits, can be a source of “external” profits (Kalecki, 1952, p. 52). In 
1967 he wrote about Rosa Luxemburg:

The “external markets” in the broad sense of Rosa Luxemburg in the form of 
armament orders and ancillary expenditure – insofar as they are financed by 
loans and taxation of capitalists – play today a leading role in the functioning 
of modern capitalism.

(Kalecki, 1967, p. 155)

Joan Robinson, too, clearly influenced by Luxemburg and Kalecki, has empha-
sised the role played by an increase in armament spending (Robinson, 1956,  
pp. 93, 273).10

Since the 1950s, the strong links between a number of high-technology indus-
tries and the US government, military and intelligence agencies has created a 
“military-industrial complex”.11 The impact of this collusion of economic, mili-
tary and political power assumed breath-taking proportions during the 1960s 
and 1970s with the advent of the arms race and the Vietnam War. It is there-
fore not surprising that the relationship between the emergence and growth of 
the “military-industrial complex” in the United States and the Marxist theories 
of underspending has strongly penetrated the American Marxist and neo-Marxist 
literature.12

In Paul Baran’s 1957 work, The Political Economy of Growth,13 it is pointed 
out that to the extent that government spendings are financed by taxes, they are 
passed on in the form of prices which are then paid by the consumer (Baran, 
1957, p. 125), thus leading to both an absolute and relative increase in the eco-
nomic surplus. Consequently, in the next period, the absorption of the surplus 
(in Marx’s terminology: the realisation of the surplus value) has to increase – as 
does government spending (Baran, 1957, pp. 128–129). The permanent threat 
facing capitalism today, i.e. of excess capacity and stagnation due to the men-
tioned tendency towards underspending, leads to a growing dissipation of the 
potential economic surplus on publicity and other wasteful expenses by large 
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Surplus value realisation in the long run 265

businesses (Baran, 1957, p. 91).14 The capitalist underspending tendency is also 
counteracted by increasing government spending. Since government spending 
should not interfere or compete with the interests of private business, military 
spending is ultimately the most important factor, counteracting the threatening 
economic stagnation (Baran, 1957, p. 119) – a thesis that is developed further 
in Monopoly Capital which Paul Baran published with Paul Sweezy in 1966 
(Baran and Sweezy, 1966). There it is also stressed that investments in the arms 
industry are generating a high rate of return and are almost risk-free, making 
that particular industry a favourite outlet for investment among the monopolistic 
oligarchy (Baran and Sweezy, 1966, p. 207).

9.5 Technological innovations as an “external market”
The founders of post-Keynesian neo-Marxist theory also view technological 
innovations as an “external market”, in keeping with Rosa Luxemburg’s line of 
reasoning. In Chapter 3 we mentioned that with Kalecki and Joan Robinson, prof-
its are realised through capitalist spendings, particularly capitalist investment. It 
will be remembered that with workers’ savings being absent (sw = 0):

 P = I/sp

and: P
K

 = ( I
K

)/sp

or: r = g/sp

with r the rate of profits (profits P as a ratio of the capital stock K: P/K), g the rate 
of accumulation (investment as a ratio of the capital stock: I/K) and sp the capital-
ist savings ratio from profits.

In Chapter 8 we pointed out that Michał Kalecki, in The Theory of Economic 
Dynamics (1952), analysed the change in investment mathematically by model-
ling investment as:

It + θ = α It + β ∆
∆

I
t

= + d'

Without any trend over the economic cycle, this investment equation shows devi-
ations over the economic cycle around zero. However, when the trend in invest-
ments is increasing, It at each moment will consist of the trend component yt and 
the cyclical component it, or:

It = yt + it

The yt equation then becomes (analogously with the reasoning above):

yt + θ = α yt + β ∆
∆

y
t

= + d'15
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266 Surplus value realisation in the long run 

This is the general mathematical expression of investment deviations from its 
long-term trend. The special case is when, over the cycle, only replacement 
investment is made, such that yt + θ = yt = δ. This means that the total replacement 
investments equal depreciation, or else: to the extent that the capital stock is used 
up and thus depreciates, it is replaced. The general expression then becomes:

yt + θ = δ = α δ + d'16

such that:

d' = (1 − α) δ

Writing total depreciation δ as a proportion ϕ of the fixed capital stock K, it holds 
that:

d' = (1 − α) ϕ K

At this point, Kalecki introduces technological innovations as an example of 
“development factors” and states that these lift the economy up from its “static 
equilibrium” because in the long run such innovations will generate additional 
investment, μ K, transforming the above d' formula into:

d' = (1 − α) ϕ K + μ K

with μ being positive and a proxy for the intensity of the “development factors” 
(here the investment intensity of technological innovations) (Kalecki, 1952, p. 150). 
Kalecki concludes:

“development factors” such as innovations (. . .) prevent the system from set-
tling to a static position and (. . .) engender a long-run upward trend. The 
accumulation of capital, which results from the fact that long-run investment 
is above the depreciation level, increases in turn the scope of the influence 
of the “development factors” and thus contributes to the maintenance of the 
long-run trend. The rise in profits and output which occurs as a result of the 
upward movement of investment makes for a higher rate of growth.

(Kalecki, 1952, p. 151)

In his final model, published in 1968, Kalecki also considers the way technical 
progress affects profitability. As a result, his investment function there includes 
F(t), a factor that incorporates the additional stimulus of innovation and the 
non-profits-determined part of capitalist consumption. F(t) changes slowly over 
time, depending on past social, economic and technological developments. 
Based on the relevant parameter values, this model yields a trend and a cycle in 
investment and economic growth, with technical progress affecting the dynam-
ics involved.
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Surplus value realisation in the long run 267

It is important for the purpose of our story, which we will share later in this 
chapter, to realise that Kalecki’s μ is exogenous to the development process. In his 
model, technological development is thus essentially detached from the process 
of capital accumulation. It is autonomous and seems to drop from heaven like a 
gift. Neither the invention and development of new production and communica-
tion technology nor its introduction are endogenous, i.e. they are unrelated to the 
accumulation cycle. We will return to this issue when the theories of economic 
“long waves” are discussed.

Innovations require new investments, but to the extent that “old” capital is 
replaced, this investment effect peters out (Kalecki, 1944, p. 89). A continuous 
flow of innovations has the same effect on investments as a continuous increase in 
profits. When it comes to innovations, not only technological innovations should 
be considered, but also the introduction of new products, the use of new raw mate-
rials, etc. Moreover, Kalecki considers it probable that, among others, due to the 
tendency towards monopolisation of capitalism, the intensity of the introduction 
of innovations becomes smaller, which leads to an economic stagnation tendency 
(Kalecki, 1952, pp. 158–159).

The thesis that a sufficiently high intensity of technological innovations pre-
vents capitalism from crashing into a “stationary state” – or, stated in Marxist 
jargon, prevents the capitalist system from settling into simple reproduction – is 
taken up and developed further by later neo-Marxist economists.17 However, we 
need to bear in mind that Kalecki’s argument leaves no place for an inherent capi-
talist urge to accumulate, which keeps the growth momentum of capitalism going.18

As emphasised in earlier chapters, Joan Robinson (among the pioneers of 
post-Keynesian neo-Marxism) made an important contribution to the study of the 
impact of technological change and innovations – or, to be more precise, to the 
impact of labour-saving technological change and its effect on income distribu-
tion. What interests us, however, is the impact of technological innovations on 
long-run economic growth, which Robinson also analysed in her Accumulation 
of Capital. Here it is pointed out that an acceleration of technological progress 
is associated with a quicker aging of the existing capital goods, which leads to a 
higher rate of accumulation. This, in turn, increases the rate of profits, such that 
producers will have a tendency to choose less mechanised techniques from the 
more rapidly shifting technique spectra (Robinson, 1956, pp. 91, 136, 161–162). 
Like Kalecki, she indicates that the speed of technological innovation and its pace 
of dissemination will nevertheless decrease due to the increasing monopolisation. 
This will reduce the rate of accumulation and the rate of profits and will lead to 
stagnant economic activity (Robinson, 1956, pp. 90, 91, 93, 100, 162).

In their analysis of the effect of the monopolisation of capitalism on the speed 
of technological development and change, Paul Baran and Paul Sweezy go fur-
ther. In The Theory of Capitalist Development, Sweezy stresses that in monopoly 
capitalism, the capital destruction of technological innovations leads to an inhi-
bition and “timing” of their introduction (Sweezy, 1942, p. 276; see also Baran, 
1957, pp. 78–79). In Monopoly Capital, Baran and Sweezy assert – in contrast 
to Kalecki and Steindl – that a strong emphasis on technological innovation is 
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evident in monopoly capitalism (Baran and Sweezy, 1966, pp. 78–79), which is 
attributed to institutionalised research (pp. 57–58). However, the rate of introduc-
tion of technological innovations slows down, since their impact on the overall 
profitability of the company will be carefully analysed before introduction is con-
sidered (pp. 100–101). Compared to competitive capitalism discussed earlier, in 
contemporary monopoly capitalism the pace of discovery accelerates but the pace 
of introduction of innovations decreases (pp. 101–102). All in all, technologi-
cal innovations attract fewer investments than before and they absorb less of the 
“economic surplus”, and therefore also contribute less than previously in the way 
of (what in Marxist jargon is called) surplus value realisation.

It is also interesting at this point to draw comparisons with how W.E.G. Salter, 
one of the fathers of the vintage capital model (as opposed to the neo-classical 
capital theory), investigated delay in the introduction of technical progress. Salter 
(1966, ch. IV)19 considers technical progress as being embodied in the latest vintage 
of the capital equipment of a company or an industry, with the unit labour require-
ments of the best-practice technique embodied in this latest vintage being lower 
than those of the earlier vintages. The best-practice technique cannot possibly be 
applied to the older vintages of capital equipment/plants, and these older vintages 
will simply be scrapped and/or replaced if they fail to yield a surplus over their 
operating costs. It thus follows that in a company or industry, the best-practice 
technique will be applied together with the outdated techniques embodied in the 
older vintages and, furthermore, there will be a delay in the utilisation of new tech-
niques. This conclusion holds for companies and industries operating under free 
competition, but the rate of (gross) investment will determine the rate at which 
new technology can be brought into use (Salter, 1966, pp. 62–64). Under monop-
oly conditions, however, the monopolist will act differently when investment and 
replacement decisions affect output. When a new technique becomes available, the 
profit-maximising monopolist will build new capacity and increase output, but will 
also replace plants producing output at higher operating costs than those of the new 
capacity. Compared to the competitive situation, output will be lower and the price 
higher, but formal analysis shows no difference in the rate of utilisation of new 
technology (Salter, 1966, pp. 90–92). Salter stresses, however, that the analysis of 
the profit-maximising monopolist (or oligopolist) can be misleading: “There are 
many reasons why a monopolist may not exploit his position to the full: a desire not 
to attract attention, a sense of duty (or fear), or simply inertia” (Salter, 1966, p. 92).

Moreover, combining Salter’s model with the post-Keynesian neo- Marxist 
 theory – that the rate of investment under monopolistic and oligopolistic compe-
tition will be lower than under free competition – leads to the conclusion that in 
present-day monopoly capitalism, the rate at which new technologies are introduced 
is slower than before.

9.6 Long waves in economic activity and accumulation?
Although not traceable to Marx himself, the view that capitalist development pro-
ceeds in long waves of economic activity has a long tradition in Marxist economics. 
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Surplus value realisation in the long run 269

The theory was first launched in 1901 by the Russian Marxist, Alexander Parvus  
(a pseudonym for Alexander Helphand) (1867–1924) (Parvus, 1901), and was 
developed further in three 1913 publications by the Dutch Marxist, Jacob Van 
Gelderen (1891–1940), and later by Salomon de Wolff (1878–1960). Both Parvus 
and Van Gelderen point to the expansion of the world market, the colonisation 
and opening of new territories in the world, the introduction of new production 
technologies, and the development of new industries (the automobile sector, 
electricity . . . ).20 Long waves in economic activity won fame through the ground-
breaking statistical research, conducted over the course of the 1920s, of the Soviet 
economist Nikolai Kondratieff (1892–1938), who observed 50-year cycles.21

Kondratieff remarked that in the downward phase of this long wave, a large 
number of technological innovations in production and communication were 
developed which, however, were only significantly applied during the next 
upward phase of the long wave. He considered these innovations to be exog-
enous factors and not the cause of the wave movement of economic activity. 
Under pressure of criticism in Russia (including that from Trotski), Kondratieff 
later referred to the need for reinvestment in fixed capital (including investments 
in large infrastructure or in important technological innovations) as a “driving 
force” of the 50-year cycle, combined with the availability of money and credit. 
By the end of the 1920s, the major Soviet criticism, however, was that a long 
wave of economic activity was hard to reconcile with the postulated ongoing 
“death struggle” of capitalism.

The idea of “Kondratieff waves” was picked up by Joseph Schumpeter,22 
whose theory of the “creative destruction” of capital due to technological progress 
and new systems of organisation provided the foundation for his theory of the 
business cycle (Schumpeter, 1934, 1939). According to Schumpeter, important 
technological changes generate the economic wave that Kondratieff found. As a 
result, the first wave from 1787 until 1842 was caused by the introduction of the 
steam engine and the industrial revolution that followed, the second wave from 
1843 until 1897 was set in motion by massive railway construction, and the third 
wave from 1898 until the time Schumpeter published his analysis was related to 
the introduction of the automobile and electricity.23 However, in the wake of fur-
ther studies published by Schumpeter, Kuznets and others, researchers had more 
and more disagreements over the methodology to use, as well as over the hardly 
convincing statistical results (the historical turning points in the cycle, if such a 
cycle existed at all) and their interpretation.

Owing to the Kondratieff cycle’s loss of credibility among Marxists follow-
ing Trotski’s criticism and the Stalinist self-censorship, the academic discussion 
in the capitalist countries about these cycles deteriorated during the 1940s and 
1950s into that of the so-called Kuznets cycle of an alleged duration of 15 to  
25 years, which seemed to be determined by migration flows from Europe to the 
USA and the resultant construction activity that took place (in this regard, see 
Edlund, 1980, p. 400).

Evident interest, in the Marxist economic literature, in the Kondratieff cycle 
revived in the mid-1970s, largely due to Ernest Mandel’s eclectic interpretation, 
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270 Surplus value realisation in the long run 

which was also in line with the ongoing worldwide economic crisis and his the-
ory of “late capitalism”.24 For Mandel to have formulated and further advanced 
the long wave theory using the Marxist analytical framework was an important 
achievement. In Late Capitalism, he goes into detail about the earlier theories and 
examines their weaknesses. He regards “long waves” as long-run movements in 
the rate of profits with:

the diverse combinations of factors that may influence the rate of profit 
(such as a radical fall in the cost of raw materials; a sudden expansion of the 
world market or of new fields for investment for capital; a rapid increase or 
decline in the rate of surplus-value; wars and revolutions) (being related) to 
the inner logic of the process of long-term accumulation and valorization of 
capital, based upon spurts of radical renewal or reproduction of fundamental 
productive technology.

(Mandel, 1975, p. 145)

These are the “triggering factors” (Mandel, 1975, p. 115) that, still in the “trough” 
of the Kondratieff cycle, will cause the new upward phase. In Mandel’s view, the 
post-war “long wave of expansion” has since 1967 been collapsing into “a long 
wave of much slower growth” (Mandel, 1975, p. 142). Actually, Mandel’s theory 
is an interesting attempt to reconcile Marx’s tendentially falling rate of profits 
with “long waves”, such that the moment (for which Marxist theorists have to 
wait) that capitalism is plunged into permanent stagnation is postponed. Reduced 
to its essentials, the argument is as follows:

1 During the upward phase of the cycle, capital-using and labour-shedding tech-
nologies are introduced. Consequently, the composition of capital starts to 
rise, which undermines the rate of profits. The accumulation process sputters 
and stalls, and the downward phase sets in.

2 During the downward phase, the militancy of the working class is under-
mined; thus, the rate of surplus value will increase to the point at which the 
rate of profits has recovered sufficiently to kick-start a new wave of accumu-
lation. In addition, capital devalorises to a growing extent.

3 Moreover, during the downward phase of the long wave, sufficient surplus 
capital, i.e. capital that remained uninvested because of the low rate of profits, 
is available to support the process of accumulation in the next upward phase.

Commenting further on Mandel’s theory of the long waves would take things too 
far. We are therefore restricting ourselves to the following three points:

1 Mandel’s alleged phasing of the Kondratieff cycle after the Second World 
War is contradicted by the evolution of the rate of profits and the composition 
of capital, as reviewed in Chapter 6 (see also Rowthorn, 1976, p. 66).

2 Mandel provides no solution for the cyclical movement in the rate of profits. 
Evidently, it is far from illogical for the rate of profits to oscillate in the long run, 
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Surplus value realisation in the long run 271

but why should it move cyclically? And why should the cycle length be approxi-
mately 50 years? (See, for example, Edlund, 1980, p. 405).

3 Mandel does not make it clear which “triggering factors” in his theory are 
endogenous and which are exogenous and/or random events. How are tech-
nological “basic” innovations introduced in his model? Are they, or only the 
time of their introduction, endogenous? How does he view the economic 
impact of wars on the long wave of economic activity, investment, the rate 
of profits and the rate of exploitation – unless it is assumed to be endogenous 
which, however, reduces history to how an economic clock is running?

In reaction to Trotski’s criticism, Kondratieff went a long way towards “endogenis-
ing” technological progress, wars and resource scarcities in his explanation of the 
long-wave pattern of economic activity (Day, 1976, pp. 74–75).

At this stage of our discussion, it is interesting to reflect further on the extent 
to which a long wave of economic activity could be caused by a wave of tech-
nological inventions and innovation. It should be noted that Baran and Sweezy’s 
“epoch-making innovations” (Baran and Sweezy, 1966, pp. 216ff.)25 alone could 
not have generated the Kondratieff cycle, since they result in one-off shocks, not 
in a long wave of economic activity. Apart from such innovations, other basic 
innovations should be applied, the development and implementation of which 
proceed cyclically. Figure 9.2 depicts the hypothesised Kondratieff cycle, as 
(allegedly) generated by basic innovations.

Scientific and technological knowledge does not progress linearly, but rather 
in a jerky fashion, from which a basic innovation arises.26 According to the well-
known definition by Gerhard Mensch: “Technological basic innovations produce 
new markets and industrial branches, whereas non-technical innovations open 

Figure 9.2 Kondratieff cycle and basic innovations
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272 Surplus value realisation in the long run 

up new realms of activity in the cultural sphere, in public administration and in 
social services. Basic innovations create a new type of human activity”(Mensch, 
1979, p. 47).

Later on, basic innovations give rise to smaller adaptations and improved inno-
vations. According to Mensch, the process of generating and introducing basic 
innovations is cumulative and self-reinforcing. He writes:

As long as the basic inventions result from knowledge that is still young, they 
appear in small numbers. Over the years, they increase in number because 
more scientists see the new paradigm as correct and therefore accept it as a 
guideline in choosing problems for research (. . .). Thus the process is self-
reinforcing, ultimately producing surges of basic inventions. As the masses 
of originally and subsequently perceived problems within a given theoretical 
framework are solved, the numbers of new insights emerging in this area 
gradually diminish.

(Mensch, 1979, p. 144)

Included among the basic innovations of the first half of the nineteenth century 
should be: hydraulic coupling, catalytic petroleum “cracking”, the diesel locomo-
tive, the helicopter, the jet engine, nylon, penicillin, the radio, radar, silicones, 
synthetic detergents, plexiglass, the tape recorder, the television, the transistor, 
etc. (Mensch, 1979, pp. 127–128).

Since basic innovations appear and are introduced in clusters, they give rise to 
a clustering of capital accumulation which generates an investment cycle.27 With 
Kondratieff it can then be assumed that each innovation cluster is introduced dur-
ing the downward phase of the long wave, an assumption that is also defended by, 
for example, Graham and Senge (1980, pp. 283–284):

During a long-wave downturn, basic innovation opportunities gradually 
improve, as old capital embodying the technologies of the preceding build-
up depreciates. Near the trough of the wave, there are great opportunities 
for  creating new capital embodying radical new technologies. The old capi-
tal base is obsolescent, bureaucracies that thwarted basic innovation have 
weakened, many companies committed to producing old types of capital are 
bankrupt, and traditional methods are no longer sacrosanct.

Viewed from this angle, it should come as no surprise that statistical research into 
long waves in economic activity – moreover, for time series of a different length 
and different statistical quality – often failed to produce hard evidence (for example, 
Solomou, 1987).28

One reason is likely: that the “echoes” of subsequent investment waves, 
depending on their wavelength and intensity, will at times partially annihilate each 
other and at other times reinforce each other, thus creating a lot of “noise” in the 
statistical data. A sudden surge in long-run investment activity generates effects 
that are similar to those stemming from a sudden rise in population, such as the 
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Surplus value realisation in the long run 273

“baby boom” after the Second World War, the impact of which is felt again after 
20 or 30 years, and again . . . and again . . . into the future. Let us assume that the 
massive investments that accompany the introduction of new basic technologies 
during the downward phase of the long wave are generating “echo effects” in the 
long run. A case in point is the huge investment that has been made in railways 
and railway transport equipment since the mid-1850s which, following a period 
of evident decline, will lead to large replacement investment in railway infrastruc-
ture, locomotives and wagons, with the latter being seen to be an “echo” of the 
initial investment. (See, for example, Semmler, 1986; and di Matteo, Goodwin 
and Vercelli, 1989. See also the many simulations leading to “chaotic” economic 
development in Goodwin, 1990b).

It is conceivable that a long wave will arise as depicted in Figure 9.3. The 
initial wave started with the introduction of the steam engine, which set in motion 
the first industrial revolution and has continued to propagate in echoes. In the 
downward phase of this first wave, a new basic innovation is introduced (e.g. the 
construction of railway infrastructure and railway materials), which sets in motion 
a second wave which is superimposed on the first. During the downward phase of 
the second wave, a new investment wave starts with the introduction of the next 
basic innovation (e.g. electricity) (Cuyvers, 1988a).

Presented in this way, we are confronted by an initial theoretical problem: how 
is it that in the downward phase of the first wave, which is associated with the 
steam engine, railway construction is introduced as an innovation? The former 
can hardly be related to the latter. What Figure 9.3 shows, however, is the evolu-
tion of total capital investments. When the first investment wave loses momentum 
and stagnates, capital will seek new investment opportunities, which happen to be 
found in the new basic innovation, already fully blueprinted or not.

A second complicating factor is that it cannot possibly be assumed that the 
introduction of the different basic innovations generates echo effects of the same 
amplitude and wave length, or that these effects stretch out equally far in the 
future. For a more than superficial study of such echo patterns, the history of 
the different basic innovations since the start of the first industrial revolution, 

Capital
investment

time

Figure 9.3  Long wave of capital investment with sequential introduction of basic innovations
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274 Surplus value realisation in the long run 

as well as their consequences for the various industries, has to be painstakingly 
registered and analysed. These echoes may seriously distort the overall long-term 
economic growth curve because of interference by the echoes in the successive 
investment waves generated by the introduction of the basic innovations, such 
that, ultimately, the actual growth curve hardly resembles a well-defined wave or 
cycle. In certain periods, “old” echoes may reinforce the newer echoes but coun-
teract them in other periods. Only model simulations can unravel the resulting 
intricate patterns. However, when such patterns are simulated, it remains ques-
tionable whether the model corresponds with reality, a situation not unlike that in 
pre-Copernican cosmology. The reason for this is that such models have to start 
from a first wave which is assumed to have generated a dampening sinusoid29 
in economic activity. Next, unless the available statistical data are filtered using 
“measurement without theory” statistical techniques,30 tentative and unverifiable 
assumptions will have to be made about the timing of the implementation of each 
new basic innovation as well as its impact. This is evidently a major topic for 
future theoretical and empirical research in the field of economic history, although 
some tentative first steps have already been made.

Moreover, there is a serious risk of jumping to deterministic conclusions about 
the past and future from the theory of long waves, which are evidently at odds with 
the basic principles of both Marxist and post-Keynesian thinking. The pédigré 
of post-Keynesian thinking on long waves in economic activity can be traced to 
Kalecki and Erwin Rothbarth, who in the late 1930s had long discussions about how 
to build an integrated model of business cycles, trends and long waves (Cuyvers, 
1984, p. 306), which unfortunately remained fragmentary and unfinished. Again, 
via Kalecki, the thread was picked up some years later by Josef Steindl in his 
Maturity and Stagnation in American Capitalism. Steindl presents the hypothesis 
that the internal accumulation of capitalist businesses will, over time, generate 
investment, thus making the growth of capital self-perpetuating (Steindl, 1952, 
p. 193). He then amends Kalecki’s difference-differential investment equation 
by replacing profits with the rate of profits, and circumventing the insurmount-
able analytical mathematics by considering deviations in the rate of profits from a 
“neutral” level (Steindl, 1952, p. 196). Concentrating on the long run, Steindl uses 
moving averages for investment, internal accumulation31 and the capital stock, and 
finds an oscillatory movement of investment with a longer period than that used 
for establishing the moving averages if the rate at which accumulated savings are 
transformed into investment – the “reinvestment factor”, i.e. the parameter γ in 
Steindl’s equation – lies between two limits, which is determined by ν, the (given) 
ratio between business savings and the capital stock (Steindl, 1952, p. 203). For  
ν = 0.02, the duration of the investment cycle will be 45 years or more, i.e. it gives 
rise to a “long wave”. If γ lies outside these limits, there is a trend but no cycle, 
which, however, may become a cycle due to changes in the structural parameters 
underlying business savings and investment. Steindl puts it as follows:

Take the case where there has been a positive trend, and owing to some 
changes of structural coefficients the theoretical trend solution vanishes 
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Surplus value realisation in the long run 275

and there is only the cyclical solution. As there has been a positive growth 
at the beginning, the “cyclical movement” of the capital stock will start in 
its ascending phase: the capital stock will continue to grow, but at an ever-
decreasing rate it will reach a maximum, and will finally inevitably decline. 
There will thus sooner or later be a negative rate of growth.

(Steindl, 1952, p. 207)

The next step in Steindl’s analysis entails the introduction of long-run variability 
of capacity utilisation and the impact of changes in the relative indebtedness of 
the capitalist enterprises. This permits some interesting conclusions to be drawn 
about capitalist economic development and growth under conditions of monopoly.

It should be stressed that the “long wave” that Steindl’s model of self-perpetuating  
investment and endogenous growth – under specific parametric conditions – 
 generates has no relationship with the Kondratieff cycle. A long wave in Steindl’s 
model corresponds with a situation of endogenous growth in the capital stock 
within given and appropriate structural parameters. Since these structural param-
eters change exogenously over time, the characteristics of the long wave in 
economic activity that follows from his model also change, which leads Steindl to 
arrive at the following conclusion about this issue:

Owing to the changes in structural coefficients occurring in the course of 
time, and the intervention of exogenous factors, the long wave is not likely 
to be realised in recognisable form. (. . .) Long run development would, then, 
consist of a succession of parts of “long waves”.

(Steindl, 1952, p. 226)

It is not clear how realistic Steindl considers this hypothesis to be,32 particularly 
since it depends on the value of specific structural parameters in his long-run 
investment function (which might not be found in the real world) and the fact 
that the economic mechanism underlying a “long wave” remains unexplained. 
Moreover, he points to the role played by what is presently called “institutional 
changes”, thus setting the tone for the post-Keynesian view of long-run economic 
development which makes the long wave, if it exists at all, “unrecognisable”.

For a Kondratieff-type economic cycle to exist, factors must be at work that 
are generating the cycle. First and foremost, the introduction of important innova-
tions is of relevance here.33 The issue of how important innovations can generate 
a cycle in economic activity is researched by some noteworthy post-Keynesians. 
On the post-Keynesian views on innovation and long waves in economic activity, 
particularly the conditions that have to be fulfilled for a clustering of innovations 
leading to long waves, Courvisanos (2003, pp. 192–193) wrote:

The classic proposition of an investment model with innovation comes from 
Joseph Schumpeter, who recognized that the investment function responds 
to waves of optimism and pessimism that create clusters of innovation, and 
thus “bunching” of investment. This produces susceptibility to unstable 
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276 Surplus value realisation in the long run 

investment cycles and the development of a trigger mechanism to initiate 
fundamentally new innovation systems with long-wave implications. Kalecki 
endorses and reinforces this cycle-trend effect that innovation has on the 
investment function. (. . .) The cause of clustering of innovation and sub-
sequent bunching of investment (“clust-bun”) is in debate. The Kaleckian 
feature of expanded reproduction has not been recognized by the protagonists 
in this debate. The prerequisite for clustering is deep depressions or break-
throughs in technology, both reflecting reactions by the private and public 
sectors to deep problems in the downswing of the previous business cycle. 
Then, the bunching requires effective demand stimulus through widespread 
diffusion of the cluster effect that can only be achieved through the availabil-
ity of a surplus for investment (private profits and public deficit spending). 
Impediments to this “clust-bun” effect reside in the institutional frameworks 
of nations, particularly those with still dominant mature industries with older 
technologies (. . .). Increased uncertainty arising from large investment in the 
new technology systems also adds a further impediment through increased 
macroeconomic volatility, slowing down the diffusion process.

This evidently does not prevent post-Keynesian scholars from investigating 
the relationship between innovations and cycles per se. In his 1968 Economic 
Journal paper, Kalecki (1968) attempted to identify factors affecting the long-
run economic growth under capitalist conditions. He did so by introducing in his 
investment decisions function a “slowly-changing magnitude depending (. . .) on 
past economic, social and technological developments” (Kalecki, 1968, p. 173) 
and represented by B(t), reflecting the higher profits of the first introducers of the 
novel production techniques. He also considered the constant part in the capital-
ists’ consumption function to be slowly changing, depending “on past economic 
and social developments” (Kalecki, 1968, p. 167) and represented by A(t). After 
a lengthy period of time, both A(t) and B(t) “will tend to grow for a number of 
years unless there were some changes in social patterns or in the stream of inven-
tions to upset this tendency” (Kalecki, 1968, p. 178). This, finally, brought him 
to conclude:

[I]n our approach the rate of growth at a given time is a phenomenon rooted in 
past economic, social and technological developments rather than determined 
fully by the coefficients of our equations as is the case with the business cycle.

(Kalecki, 1968, p. 183)

For our purposes, Kalecki’s proviso “unless there were some changes in social 
patterns or in the stream of inventions to upset this tendency” is important as it 
indicates that when such societal and technological factors are hypothesised to 
show a cyclical pattern, this would immediately translate into a cyclical, long-run 
behaviour of economic activity.

Over the course of the 1960s and 1970s, Joseph Steindl revised his views of 
Maturity and Stagnation in American Capitalism. In 1976, in his Introduction 
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Surplus value realisation in the long run 277

to the Monthly Review edition of Maturity and Stagnation, he states that the 
primary decline in economic activity leading to the economic maturity that he 
had investigated “might be the result of exhaustion of a long technological wave 
begun with the Industrial Revolution and reaching its eclipse with the maturity of 
the railway age” (Steindl, 1976, p. xv). He remained critical of the Schumpeterian 
view of a long cycle generated by subsequent major technological innovations or 
its clustering (Steindl, 1976, p. xvi; Steindl, 2005, p. 144).34

The relationship between clusters of innovations in the production process and 
how output changes in the long run is modelled by Richard M. Goodwin,35 in 
terms of which investment in innovations of an “innovational swarm” (Goodwin’s 
terminology) follows a logistical path which, in turn, feeds into changing output 
and labour productivity. Real wages evolve with the gap between the demand for 
labour (determined by the increase in labour productivity and output) and the sup-
ply of labour (assumed as given). Goodwin simulated his model (Goodwin, 1989, 
1990a, 1990b) and found that, at first, an important “innovational swarm” leads 
to almost continuous growth which, however, drops slightly on two occasions 
before half the Kondratieff cycle has passed. Later, growth recovers, although it 
is quickly interrupted by a short-lived but deep slump. This, in turn, is followed 
by a phase of slow growth, ending in a mild cycle.36 This simulated growth rate 
served to illustrate the echo effect that is caused by the “innovational swarm” 
under consideration.

Thompson (1990), in an attempt to detect Kondratieff cycles using available 
sectoral data instead of macroeconomic statistics, researched the rates of growth 
of output in the respective “leading industries” in the “leading economies”. 
Evidently, both the “leading industries” and the “leading economies” changed 
significantly over the course of the last two centuries. By focusing solely on these 
data, he found a cycle that closely resembles the Kondratieff cycle proposed by 
Schumpeter, and he identified four waves in the period 1760 until today.

Is it possible to integrate economic cycles in the linear production model? This 
is a field of research that overlaps significantly with dynamic input-output analy-
sis, to which we referred in a previous chapter. It is a field of research in which 
progress is made with great difficulty. The introduction of endogenously changing 
coefficients of the A-matrix and the Ɩ-vector from previous chapters is an initial 
complicating factor, albeit not insurmountable with some additional plausible 
assumptions (Chander, 1983). This type of research, however, falls within the 
field of expertise of some highly specialised mathematical economists (in this 
regard, see Goodwin and Punzo, 1987).37

John Craven (1973, 1983) showed that, in a linear production model à la 
Leontief, there is at each time a subset of Harrod-neutral innovations in the set of 
innovation possibilities. As a result, the input coefficients of A can be considered 
to remain constant, whereas those of the Ɩ-vector are decreasing. In each sphere 
of production, the direct and indirect inputs thus remain unchanged. Craven then 
proved mathematically that a series of such Harrod-neutral technological changes 
will cause the outputs per unit of labour to increase by at least (asymptotically) 
the same rate as that for every other series of innovations. His finding implies that, 
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278 Surplus value realisation in the long run 

ultimately, capitalists will be inclined to introduce Harrod-neutral technological 
change (or will be indifferent to the distinction between this and other innovations 
when making a choice). It appears, however, that with the introduction of Harrod-
neutral innovations, the outputs do not converge with those required for steady, 
balanced growth. For convergence in a two-sector linear production model, the 
capital goods sector should be more labour intensive than the consumer goods 
sector – a weird and highly restrictive condition indeed, which was also found by 
Nikaido (1983). Subsequently, it was pointed out by Duménil and Lévy (1987,  
pp. 142–143) that the “convergence problem” is due to a modelling of the dynamic 
adjustment process, which is different from that of both the classical economists 
and Marx. After accordingly changing the assumed dynamics in their model and 
simulating it, they found convergence of prices and the rate of profits for realistic 
parameter values (Duménil and Lévy, 1987).

The possibility of cycles has also been investigated through the construc-
tion and simulation of simple experimental versions of such linear models 
using two sectors (a capital goods sector and a consumer goods sector) or three 
sectors. Duménil and Lévy (1986) introduce a three-sector model (sectors in 
which fixed capital, circulating capital and consumer goods are produced, 
respectively), incorporating alternative reactions of the capitalists to disequi-
libria. However, the equilibrium reached is not necessarily stable. They also 
find situations of  “stationary disequilibrium” and their model shows cumulative 
downward  evolutions, leading to crises.

Another interesting example of a two-sector model is that by Jay Forrester, 
which became the System Dynamics National Model (SDNM).38 This has a capital 
goods sector and a consumer goods sector, with the output of the former reacting, 
after a specific time lag, to output changes in the latter sector, or vice versa. A 
shock in demand for consumer goods or means of production is thus transmitted 
to the other sector. Since the capital goods sector is also supplying to itself, the 
shock is self-reinforcing. On the strengths of expectations of future demand and 
the required production capacity, the capital goods sector expands further, up to 
the point that overcapacity is created and the propagation mechanism is reversed. 
It is in this manner that long waves arise. With the SDNM, Forrester (1976) iden-
tified long waves for the US economy spanning 40 to 60 years.

As mentioned earlier, Goodwin’s approach (Goodwin, 1967) starts from a fall 
in the rate of exploitation σ – or, inversely, the wages share in value added – 
and investigates how an underspending crisis develops. Although this approach 
is designed to show a business cycle, it also sheds light on the effects of long-run 
changes of σ, as shown in the changes in the wages share of GNP in the mature 
capitalist world since the mid-1970s.39

It will be clear from the above discussion that the various versions of the eco-
nomic long waves theory constitute fertile ground for research, and that combining 
the views of Marx, Schumpeter and others leads to interesting and challenging 
insights. Such insights are of greater relevance for acquiring an alternative under-
standing of the worldwide economic recession of the 1970s and 1980s than those 
offered by mainstream economic theory. Viewed from this perspective, the dollar 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



Surplus value realisation in the long run 279

crisis of the early 1970s and the abolition of the Bretton Woods System, as well as 
the “oil shocks” of 1973 and 1979, are not causes, but consequences.

Nevertheless, the question remains as to whether the spectacular develop-
ment of information technology actually started a new upward phase of the 
Kondratieff cycle. It should be remembered that the first commercial computer 
applications date back to the 1960s, but we had to wait for the Internet and 
the World Wide Web to experience the true power and widespread adoption of 
information and communication technology (ICT). The labour-saving effects of 
information technology were already being experienced in the 1960s and 1970s, 
which prompted Nobel Laureate, Robert Solow, to share the paradox: “You can 
see the computer age everywhere but in the productivity statistics” (Solow, 1987, 
p. 36). Chris Freeman, in turn, indicates in his momentous study on economic 
long waves that the absence of necessary social and political change is hamper-
ing efforts to assess developments in the ICT field and their associated impact 
(Freeman and Louçã, 2001, pp. 302–303). Based on a “back of the envelope” 
kind of calculation, Gordon (2012, p. 9) compares trends in American produc-
tivity growth during the period 1972–1996 with those in the period 2004–2012, 
and concludes that the dot.com “revolution” has produced productivity levels 
that are hardly 9% higher.40 Assessing these slow growth rates in the light of the 
post-war growth record, it can rightly be questioned whether the expectations 
of the coming upward swing in the Kondratieff wave are justified. And if the 
delay in the upswing persists, the accuracy of the economic long wave theory 
becomes highly questionable,41 unless the long wave runs out due to insufficient 
basic innovations.

Or are the institutional changes that should accompany the upswing in the 
Kondratieff wave missing? During the downward phase, a growing “mis-
match” develops between the potential of the new technological-economic 
paradigm and the socioeconomic regulation system, i.e. labour conditions and 
wages, education, traditions, etc. (Husson and Louçã, 2013, p. 129). However, 
in the past, other institutional changes have similarly supported the previ-
ous upswings in the long wave. During the second industrial revolution, for 
instance, the legalisation and generalisation of the system of limited liability 
companies allowed the capitalist producers to both find the large minimum 
amounts of capital required (such as for railway construction) and shelter their 
private wealth and that of the other shareholders from the risks involved (see, 
for example, Lloyd-Jones and Lewis, 1998; Forbes, 1986). This, in turn, was a 
sine qua non for the later separation of ownership and control of the company 
(Berle Jr and Means, 1932). The same seems to hold true for the intertwin-
ing of industrial and financial companies, which was an institutional change 
supporting the expansive phase of the period 1885–1900. During the period 
1940–1960, contributing to institutional changes was the widespread “mana-
gerial revolution” among large corporations (see, for example, Marris, 1964; 
Chandler Jr, 1977) as well as the Keynesian-inspired macroeconomic policies 
at the national level and the new international “rules of the game” imposed 
by, for instance, the General Agreement on Tariffs and Trade (GATT) and the 
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280 Surplus value realisation in the long run 

Bretton Woods System (Cuyvers, 1988a, 1988b, 1994), which John Maynard 
Keynes had been very influential in shaping.42

Or has today’s capitalism entered a new phase in its development, which ham-
pers economic expansion and the accumulation of capital in the “real” economy? 
This question, in turn, is linked to the discussion on the “financialisation” of the 
capitalist economic system, which will be dealt with in the next section.

9.7 The development of the service sector and 
“financialisation” of the capitalist economy
The capitalist circulation costs were discussed in Chapter 4. Marx sees these 
costs primarily as purely commercial costs, i.e. the costs needed to realise the 
value of output and convert it into money, or vice versa (Marx, 1981, p. 402). 
Although we concluded in Chapter 4 that many of these costs are “productive” 
(according to Marx’s interpretation of this concept), we also found that some 
(for instance, the commercial costs) are accelerating the rotation time of capital, 
and therefore increase the rate of profits. In fact, some advertising expenses have 
the same effect. Yet even more, argue Baran and Sweezy, are contributing to 
a reduction in the threat of stagnation in monopoly capitalism, when these and 
other expenses associated with sales promotion are extremely high. According 
to Baran and Sweezy: “Price competition has largely receded as a means of 
attracting the public’s custom, and has yielded to new ways of sales promo-
tion: advertising, variation of the products’ appearance and packaging, ‘planned 
obsolescence’, model changes, credit schemes, and the like” (Baran and Sweezy, 
1966, p. 120).

In Monopoly Capital, the authors relied heavily on the theory that advertis-
ing “convinces” and shifts consumer preferences, which in the meantime needs 
nuance if we take into account the “informative function” of advertising and 
the “valuation” of advertising by the consumers. It is far from our intention to 
discuss the extensive theoretical and empirical literature on advertising here.43 
However, there are good reasons to both share and nuance the Baran and Sweezy 
thesis. Empirical research shows that, by creating product loyalty, advertising 
increases profits (Comanor and Wilson, 1967, 1974). From this it follows that 
publicity expenses, over and above providing an important additional form of 
surplus absorption, also boost the economic surplus. This is even more so as the 
demand-creating effect of advertising and sales promotion generates investment 
opportunities in factories and equipment that would otherwise not exist (Baran 
and Sweezy, 1966, p. 128).44

Neo-Marxists argue that the expansion of commerce and sales promotion in 
the monopolistic phase of capitalism is the result of a tendency towards stagna-
tion, and that it is also responsible for sizable and growing waste, as mentioned 
in Chapter 4. The same argument can be advanced about the expansion, since the 
1970s, of the banks and the financial sector at large. In Das Kapital, Marx pays 
attention to the role of “money-dealing capital”,45 which he considers to be money 
capital screened off from industrial capital and commercial capital:
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Surplus value realisation in the long run 281

A definite part of the total capital now separates off and becomes autonomous 
in the form of money capital, its capitalist function consisting exclusively in 
that it performs these operations for the entire class of industrial and com-
mercial capitalists. Just as, in the case of commercial capital, a part of the 
industrial capital present in the circulation process in the form of money capi-
tal separates off and performs these operations of the reproduction process 
for the whole of the remaining capital. The movements of this money capital 
are thus again simply movements of a now independent part of the industrial 
capital in the course of its reproduction process.

(Marx, 1981, p. 431)

By the end of the nineteenth century, finance capital had become dominant, as 
described and analysed by Rudolf Hilferding (1877–1941) in Das Finanzkapital, 
as well as by other authors. In the words of Hilferding:

I call bank capital, that is, capital in money form which is actually trans-
formed (. . .) into industrial capital, finance capital. (. . .) An ever-increasing 
proportion of the capital used in industry is finance capital, capital at the 
disposition of the banks which is used by the industrialists.

(Hilferding, 1981, p. 225)

Hilferding’s forecast of increasing monopolisation under the umbrella of ever 
more powerful banks appeared to be wrong, but the entanglement of industrial 
capital and bank capital has played a major role in the development of monopoly 
capitalism.46

After the “managerial revolution” of the 1930s and the post-war spread of 
multinational enterprises, capitalism transformed into present-day monopoly 
capitalism. Since the late 1960s and early 1970s, it has undergone a further trans-
formation during a process of “financialisation”.47 This process began because 
of the downward pressure on the rate of profits in the manufacturing sectors, 
which drove ever-increasing amounts of capital into the financial sector which at 
that time was still largely protected and sheltered from international competition 
 emanating from the developed capitalist countries.

The demise of the post-war exchange rate system – i.e. the Bretton Woods 
System – in 1973 and the “non-system” of floating exchange rates that followed 
have significantly increased the pressure to liberalise international capital flows, 
including international money flows. Clearly, it is not our intention to reveal 
these complex institutional changes here; suffice to say that since the end of the 
1970s, the financial sector in the major capitalist countries has been “deregulated” 
under the neo-liberal policies adopted, which were advocated by the re-emerged 
 monetarist economic theories that had once more become fashionable.

Evidently, these developments have not gone unnoticed by Marxist and 
Marxist-inspired analysts. Costas Lapavitsas recently stressed that the “financiali-
sation” of present-day capitalism is for many neo-Marxist authors a trend that 
arose after that of increasing monopolisation, as analysed in Baran and Sweezy’s 
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282 Surplus value realisation in the long run 

Monopoly Capital (Lapavitsas, 2011, pp. 612–613).48 Under monopoly capital-
ism, the stagnation tendency, so Paul Sweezy argued in the 1970s and later, leads 
to an influx of surplus capital in the sphere of circulation, particularly in specu-
lative financial activities (Magdoff and Sweezy, 1987).49 Other Marxists have 
linked financialisation to stagnation in the sphere of production, which preceded 
it since the 1960s and which they considered to be a consequence of Marx’s ten-
dentially falling rate of profits.50

During the 1970s and later, Harry Magdoff and Paul Sweezy analysed and 
commented on the explosion of the financial sector in the economy. In this regard 
they stressed the fundamental contradiction that in the short term “financialisa-
tion” promotes economic growth in the stagnating monopoly capitalist system, 
but in the long term generates greater instability and uncertainty. The fragility of 
the financial “superstructure” of the stagnant productive “basis” of the capitalist 
economy would sooner or later give rise to a crisis of the magnitude of the Great 
Depression in the 1930s (Magdoff and Sweezy, 1982, 1987). From this perspec-
tive, John Foster argues: “financialization, while boosting capital accumulation 
through a process of speculative expansion, ultimately contributes to the corro-
sion of the entire economic and social order, hastening its decline” (Foster, 2010)

According to Foster, the capitalist system, although modified, has not entered 
a new phase but has led to a new hybrid form of monopoly capitalism, which he 
calls “monopoly-finance capitalism” (Foster, 2007). Its epicentre is in the USA 
and it is caught in a seemingly endless cycle of stagnation and financial explosion. 
In this way, the neo-Marxist authors of Monthly Review, mainly Sweezy, Magdoff 
and Foster, link the analysis in Monopoly Capital to the “ financialisation” of 
 contemporary capitalism.

The question, however, is whether enough has been said. “Financialisation” is, 
after all, still a recently developed concept that receives a lot of attention, but it 
is actually not yet adequately defined in economic-theoretical terms.51 It includes 
a whole range of phenomena, such as the globalisation of financial markets, the 
so-called “shareholder revolution” and the attendant loss of autonomy of man-
agement, and the increase in income from financial investments (Stockhammer, 
2004, p. 720).

During the 1980s, the relationship between non-financial companies and the 
financial markets became more entrenched and more complex. As a result of 
the international financial deregulation wave,52 the pressure exerted by finan-
cial markets on non-financial businesses has increased dramatically. More than 
ever before, these businesses – when listed on the Stock Exchange – have to 
take into account the share price and the wishes of the shareholders, not only 
in the interests of share price gains but also for fear of a “hostile takeover”. 
Whereas the growth of companies during the 1960s was still largely secured 
through auto-financing, in more recent years the importance of the financial 
markets as a source of capital has soared. New financial instruments have been 
developed and traded. The seizure of interest and dividend payments, as well as 
the “stock buy-backs” that are levied on the income of non-financial enterprises, 
have greatly increased. With the financial markets being heavily exposed to 
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Surplus value realisation in the long run 283

 short-term expectations and speculative operations, the time  horizon of enter-
prises has shortened considerably.

The “shareholder revolution” – a term referring to the previous “managerial 
revolution” (Burnham, 1941), to which it stands in contrast – has changed the 
management strategy of retaining profits and investing them (“retain and invest”) 
into one of “downsize and distribute” (Lazonick and O’Sullivan, 2000).53 The 
large corporations are tied more to the capital market and less to the banks, at least 
in the United States and the UK.54 This has prompted post-Keynesian- oriented 
researchers to use a three-classes model of capitalism, involving workers, capi-
talists and rentiers/shareholders.55 Of course, the functions of these classes are 
interlaced but their interests differ. Important for the thesis of the “shareholder 
revolution” is that the priorities and interests of the capitalists/managers often 
conflict with those of the rentiers/shareholders. The former favour mostly invest-
ment and growth, whereas the latter tend to look more for dividend payments and 
an increasing stock price in respect of their shares. During the late 1970s, in the 
wake of the financial deregulation in the capitalist world, the balance of power 
switched in favour of the shareholders. At the same time, the rewards system 
for the managers also changed to a spread of profit-related bonuses and “stock 
options”, making them more inclined to side with the shareholders (Lazonick and 
O’Sullivan, 2000). This development has logically brought into vogue the the-
sis that the managers’ focus on creating “shareholder value” since the 1970s has 
slowed down the accumulation of capital. Engelbert Stockhammer was one of the 
first to test this hypothesis for the United States, the UK, France and Germany. 
He found the hypothesis was supported in the United States and France, while 
in the UK there was limited supporting evidence and in Germany no evidence 
at all. The slowing down of accumulation in France is fully explained by the 
“financialisation” phenomenon, which in the United States accounts for about 
one-third of the slowdown. That “financialisation” in Germany has no signifi-
cant influence on investment is due to its still being in its infancy in that country 
(Stockhammer, 2004, p. 739). These findings have been confirmed for the United 
States in more recent research by Özgür Orhangazi (2008). This post-Keynesian 
relationship between the “financialisation” of monopoly capitalism and the slow-
down of capital accumulation seems to significantly supplement the neo-Marxist 
views of Sweezy and Magdoff.

With the dominant role played by the financial sector, “financialisation” has 
also gone hand in hand with the increasing financial indebtedness of both coun-
tries and individuals, leading to a series of consecutive, exploding speculative 
bubbles and international debt crises, and finally culminating in the financial crisis 
of 2007–2008 and the euro crisis which began in 2009. Once again, the process is 
a very complex one, the analysis of which goes far beyond the scope of this book. 
By drawing attention to these developments we merely wish to illustrate how in 
the recent past, successive explosive developments in the financial sphere have 
been followed by economic crisis and stagnation in the sphere of production – as 
Magdoff and Sweezy argued and predicted. This, in fact, brings us back to the 
monetary theory of Das Kapital, which we discussed in Chapter 8.
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9.8 To conclude
Since the underconsumption theory – and underspending theory in general – is 
little explored in Das Kapital, this chapter has largely focused on its development 
at the hands of Rosa Luxemburg and the later neo-Marxists. The rapid growth of 
output and the forces of production under capitalist conditions stand in contrast 
to the absorption capacity of this output, which remains limited, so the thesis 
goes. One of the main reasons for this, according to Marxist reasoning, is that the 
consumption capacity of the working population is not increasing by the same 
degree as the output of consumer goods. Alternatively, the expansion of capitalist 
production is hitting against the boundaries of the capitalist system and so expan-
sion is only possible by penetrating, exploiting and draining the non-capitalist 
areas and enclaves in the world economy. Once these external markets disap-
pear, capitalism becomes stagnant. The growth of capitalist investments falters 
due to insufficient accumulation possibilities and consequently, due to insufficient 
demand, the produced surplus value is not realised. Or is it?

New “external markets” might well be found and tapped. For Rosa Luxemburg 
these are armament spending, a thesis the later neo-Marxist economists would 
agree with. Is there no other government spending that, as an “external market”, 
can generate sufficient demand? Of course there is. Large infrastructural works 
or massive spending on education and training are striking examples. Kalecki, or 
Baran and Sweezy for that matter, recognise this, but at the same time they point 
out that government spending can only generate demand to a limited extent, since 
in capitalism the government is not allowed to compete with the private sector.56 
This seems to be largely correct and is confirmed in reality, but the argument 
as such takes insufficient account of the fact that infrastructure and education 
are also taking an enormous bite out of government budgets in all the developed 
capitalist countries. These “public goods” not only have a large demand-creating 
effect, but also make an important contribution to the continuous upgrading of 
the competitive position of the individual capitalist economies. The develop-
ment and production of ever better and more sophisticated goods and services, 
using the newest technology, assumes proper training and education. There is 
little evidence of integration of “public goods” in the Marxist and neo-Marxist 
economic analysis. Moreover, government investments that compete with those 
of the private sector are indeed in evidence, albeit often made under political 
pressure from the Left. While being the result of accumulated budget deficits in 
the “mixed economies”, such government spending has generally shown a sharp 
drop since the 1970s, after the major role it played in the past – and, actually, still 
does. Most likely in the future, too, government spending on the environment and 
public investment in environmental technology should be viewed as a potential 
“external market”.

This brings us to the role played by technological innovations. In the first analy-
ses by Michał Kalecki, it was seen how these perform as “external markets”, albeit 
as deus ex machina. New technology “destroys” earlier investments in old technol-
ogy, and the introduction of new technology causes a surge in capital accumulation. 
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Surplus value realisation in the long run 285

A continuous flow of technological innovations thus counteracts the stagnation 
 tendency of capitalism.

Massive investment surges cause, as it were, shock waves in the accumula-
tion of capital. Massive investments made today call for massive replacements 
later, supposedly generating long waves in the accumulation of capital and 
in economic activity. The existence of such waves – the Kondratieff cycles 
(named after the Marxist Soviet economist who postulated these cycles based 
on his statistical research) – with a wavelength of about 50 years has been 
repeatedly put forward over the course of the twentieth century by scholars 
analysing long-run developments, including Marxist authors such as Ernest 
Mandel in the 1970s. We have argued that such long waves might be attributed 
to the impact of important innovations, such as the steam engine, railways, 
the automobile, etc. As such, these do not explain the periodic recurrence, but 
if modelled as taking place in the downward phase of the long wave, they 
are contributing meaningfully to the next upswing. The “dynamisation” of the 
simple linear production model that we used in previous chapters is still in its 
infancy. Yet there is scholarly literature on the simulation of models with a 
capital goods sector and a consumer goods sector, showing shocks in one sector 
being transmitted to the other sector and generating a Kondratieff-like cycle on 
the computer screen.

The problem with the long wave theory today, as we see it, is that the most 
important technological innovation of the past 30 years – ICT – does not seem to 
lead to a new upward phase in the hypothesised long cycle in economic activity. 
That the coming upward phase fails to start can, however, be explained by the 
neo-Marxist and post-Keynesian analysis of the “financialisation” of monopoly 
capitalism, wherein the spectacular development of the financial sector on a global 
scale leads to speculative “bubbles” and disastrous financial crises, which alleg-
edly stop the economic upswing. This is indeed an interesting argument, which 
also takes into account the effect of recent changes in the behaviour and attitudes 
of the managers of large corporations on the short-term investors’ expectations of 
the “value of the company”.

Once again, it can be seen that the Marxist analysis of the capitalist “laws of 
motion” can benefit, and even flourish, when the latest findings of “bourgeois 
economics” are digested.

Notes
 1 The footnote is added by Friedrich Engels, with a note by Marx that the issue of the 

contradiction between the expanding forces of production and the limited consumption 
potential of the workers should be given further attention.

 2 This implies that, according to Luxemburg, the downturn in the business cycle cannot 
be explained by inter-sectoral disequilibria.

 3 This assumption does not change the argument.
 4 Econometric research into the OECD countries as well as the EU has shown that about 

half the decline in the wage share over the last 30 years is the result of technologi-
cal progress, which is both capital-using and capital-augmenting and is linked to the 
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286 Surplus value realisation in the long run 

introduction of information technology. See Arpaia, Pérez and Pichelmann (2009), and 
Bassanini and Manfredi (2012, pp. 15–18).

 5 This emphasis on the need for additional effective demand is the cornerstone of her 
criticism of Marx’s schemes of reproduction. See Chapter 1 in this regard.

 6 This important pamphlet by Lenin was written in Zürich in the spring of 1916, as indi-
cated in Lenin’s Preface (Lenin, 1917, p. 187). Lenin quotes J.A. Hobson and Rudolf 
Hilferding, but nowhere does he refer to Luxemburg.

 7 At this point it is interesting to note that Nikolai Bukharin, “brother in arms” of Lenin 
and Luxemburg, in various places in his writings pointed to the theoretical possibility 
that capitalism would transform itself into a “militarist state” and not necessarily into a 
socialist society. See Cohen (1970).

 8 Sweezy (1942) also provides a thorough and critical discussion on underconsumption-
ist theories, including that of Rosa Luxemburg.

 9 Sweezy’s argument is a corrected version of that which was developed by Otto Bauer 
in 1936.

 10 This is even more evident in her later, popular scientific writings, such as Robinson 
(1970, pp. 84–86).

 11 This term was introduced by President Dwight Eisenhower on 17 January 1961 in his 
farewell address as President of the United States of America. It was probably burnt 
onto the retinas of Western movie-goers by its inclusion at the start of JFK, the block-
buster movie by Oliver Stone about the murder of President Kennedy.

 12 As also emphasised by Josef Steindl, Keynesian-inspired public expenditure in Western 
Europe has been more evident in peaceful projects (see Steindl, 1967, p. 201).

 13 From 1949 until his death in 1964, Paul Baran was professor in economics at Stanford 
University and during this period the only Marxist authority in the USA who held uni-
versity tenure.

 14 In the early 1970s, we statistically tested the thesis of Monopoly Capital that the dis-
sipation of the potential economic surplus in the USA is increasing and found evidence 
of a slightly increasing trend (see Cuyvers, 1972).

 15 We ignore the fixed component in capitalist consumption, the overhead salaries and 
indirect taxes, which Kalecki introduces in his analysis.

 16 Since y is constant, ∆y/∆t = 0.
 17 It is worth noting in this context that for a long time Josef Steindl denied the investment 

impact of innovations (see Steindl, 1952, p. 133) although this view applies only to 
endogenously produced innovations. In later years, he adopted a more nuanced posi-
tion, such as in Steindl (1966).

 18 See the introduction of an inherent urge to accumulate in Chapter 3, section 5. In this 
respect, the opinions of Joan Robinson and Michał Kalecki differ greatly.

 19 The first edition of this ground-breaking book dates back to 1960.
 20 A number of non-Marxist scholars have also developed theories of long waves in eco-

nomic activity, although often explained by monetary factors (e.g. the discovery and 
exploitation of new gold mines). Edlund (1980, p. 385), for instance, refers to Simon 
Kuznets’s references to Lescure, Aftalion, Lenoir, Spiethoff and Cassel.

 21 Kondratieff’s statistical studies were published in Russian, except Kondratieff (1935).
 22 Geoff Harcourt (2006, p. 73n) reminds us that Joan Robinson said of Schumpeter that 

he was Marx with the adjectives changed.
 23 It should be mentioned that for Schumpeter’s hypothesis to generate a long wave in 

economic activity, these important innovations also need to follow a cyclical pattern, 
which is difficult to demonstrate or explain. See Kuznets (1940, p. 267).

 24 For a thorough and extensive review of Late Capitalism, see Rowthorn (1976). We crit-
ically reviewed Mandel’s book on the occasion of its translation into Dutch in Cuyvers 
(1978).

 25 They consider the following to be “epoch-making innovations”: the steam engine, rail-
ways, the automobile and, to a lesser extent, electricity.
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Surplus value realisation in the long run 287

 26 Basic innovations are closely related to what in the recent literature on this topic 
are called “general-purpose technologies” (GPTs). Such GPTs are applied in most 
economic sectors and therefore have macroeconomic impact. They do not generate 
immediate productivity growth; only after some time. Also, they give rise to new 
 secondary innovations. See Bresnahan and Trajtenberg (1995, pp. 83–108).

 27 An analogous reasoning is followed in the economic models with “general-purpose 
technologies” “destroying” the fixed capital of various industries, but after some time 
leading to the introduction of new and suitably adapted means of production, generat-
ing waves in accumulation as in, for example, Aghion, Akcigit and Howitt (2013).

 28 See, however, van Duijn (1983) and the work conducted at MIT with the System 
Dynamics National Model, as well as (more recently) Freeman and Louçã (2001), 
Coccia (2010) or O’Hara (2012).

 29 This is a wave that peters out, i.e. the amplitude of the wave diminishes over time. The 
assumption of a dampening wave needs to be in conformity with the non-explosive 
character of actual economic growth.

 30 See, for example, the results of the Kalman filtering decomposition of the 1870–1913 
GDP data of the UK, France, Germany and the USA in Solomou (2001).

 31 Steindl also takes “outside saving” into account, which in the long run he considers to 
be a proportion of national income.

 32 In the 1976 Introduction to the Monthly Review reprint of Maturity and Stagnation, 
Steindl stated that he was left “deeply dissatisfied” with his attempt at integrating trend 
and cycle. See Steindl (1976, p. xvi).

 33 Later in life, Steindl considered exogenous stochastic technological change as generat-
ing growth and cycles.

 34 Steindl’s 2005 paper was published posthumously. It probably dates from 1988 and 
was considered as preliminary by its author.

 35 The reader will remember Goodwin as the author of ground-breaking research on the 
“growth cycle”, mentioned in Chapter 7, arising from the interaction between workers 
and capitalists over wages and unemployment.

 36 Goodwin’s model is further explored and simulated by other scholars. See, for exam-
ple, Landesmann and Stehrer (2006).

 37 It is argued that the post-war shift in interest towards economic equilibrium and the 
mathematical tools available for the development of neo-classical models of economic 
growth, combined with the fact that the task of building a “grand theory of the trend 
cum oscillations” was for many years too ambitious given the mathematics at hand, 
was responsible for the “historical failure of those who believed in the paradigm of the 
endogenously sustained oscillations to accomplish the self-assigned task” (Punzo, 2001, 
p. xvii) of building such a “grand theory”.

 38 John Sterman states that the SDNM “shows how fundamental physical processes in the 
economy can create the long wave without any variation in innovation rates. The bunch-
ing of innovations can thus be explained as the result of entrainment of the innovation 
process by the long wave” (Sterman, 1986, p. 21).

 39 See also the downward phase in Mandel’s “long wave”.
 40 This opinion was already defended in Gordon (2000). It is reiterated in Gordon (2016). 

A warning is appropriate here, since Gordon compares US productivity over extended 
periods of time, not within the framework of the theory of economic long waves.

 41 As mentioned in Chapter 7, the growth of computer and information technology since 
the late 1970s has resulted in a decline in the share of wages in value added. The mech-
anism responsible for this decline is the increasing substitution of capital for labour 
(particularly unskilled and low-skilled labour), with capital goods having become 
cheaper relative to consumer goods. This is said to result from capital-augmenting 
technological progress in ICT and improved entrepreneurship, the output of R&D ini-
tiatives, etc. See Bentolila and Saint-Paul (2003), and Arpaia et al. (2009), as well as 
Bassanini and Manfredi (2012).
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 42 Post-Keynesians typically argue that the rapid rates of economic growth experienced 
during the Bretton Woods era resulted to some extent from the restrictions on inter-
national capital mobility and the system of fixed, but adjustable, exchange rates. See, 
for example, Milberg (2003, p. 166). On the importance of post-war institutional 
change, including the Bretton Woods System and its demise, see e.g. Gilpin (2000) and 
Lucarelli (2004, ch. 5).

 43 For a thorough review, see Bagwell (2007).
 44 To be more precise, if advertising expenses are productive, as we argued in Chapter 4, 

it is the potential economic surplus that is absorbed, and the actual economic surplus 
that increases with additional investments.

 45 In German: “Geldhandlungskapital”. In the 1909 Kerr edition, this is confusingly 
translated as “financial capital”.

 46 In Belgium, for instance, the holding companies, whose influence had however 
waned with the advent of multinational enterprises, played an important role until 
the 1980s. How their financial networking and cross-shareholding functioned via 
interlocking directorships was analysed in Cuyvers and Meeusen (1985). Industrial 
concentration today, outside the immediate sphere of influence of major banks, is 
very intense and takes place mainly through the “cascade effect” of mergers and 
acquisitions of firms participating in the value chains of large multinational enter-
prises that act as “systems integrators”. This process is analysed for the aerospace 
and beverages sectors in Harcourt and Nolan (2009).

 47 It can rightly be asked whether this transformation was such a recent occurrence. We 
refer to the “financial instability hypothesis”, advanced by Hyman Minsky and fol-
lowing Keynes. Minsky views inherent financial instability as being a characteristic 
of modern capitalism with a developed monetary and credit system. See, for example, 
Minsky (1986, 1993). When viewed from this angle, the consequences of “financialisa-
tion” today should be regarded as a recent phase of increased inherent instability.

 48 Lapavitsas (2011, p. 612) writes: “It is a measure of Sweezy’s brilliance as a politi-
cal economist that he surmised the future rise of finance so early”. In Cuyvers (1977,  
pp. 160–162) we spoke about the stagnant manufacturing industry in Belgium since 
1971 (i.e. half a decade before the financial deregulation started), with outdated pro-
duction methods and inadequate investment paired with over-accumulation in the 
tertiary sector (not least of which is the “protected” financial sector), due to a higher 
rate of profits and a lower composition of capital.

 49 Halevi (1985, p. 113) indicates that this builds on Steindl’s analysis of the relationship 
between the development of oligopolies and capital accumulation.

 50 Of particular relevance here are the influential publications of Brenner (2002, 2006). 
We are convinced, however, that linking the expansion of the financial sector and 
“financialisation” with Marx’s theory of the tendentially falling rate of profits prevents 
a thorough analysis from a Marxist angle.

 51 For a good overview of the different theoretical approaches to “financialisation”, see, 
for example, Lapavitsas (2011, pp. 612–613).

 52 The international financial deregulation wave started with the fall of the Bretton Woods 
System in 1973 and the abandonment of the gold exchange standard underlying it. 
This, in turn, caused macroeconomic monetary policies to become more efficient than 
fiscal policy (an evolution in line with the Mundell-Fleming theorem of mainstream 
macroeconomic theory), which drastically reduced the political influence on macro-
economic policies (see Cuyvers, 1988b).

 53 This issue, covered in Economy and Society, is entirely devoted to “shareholder value”.
 54 This is much less the case in Germany and Japan.
 55 In this regard, see Stockhammer (2004, p. 722). The introduction of rentiers as a sep-

arate class in the analysis of the working of capitalism goes back to Keynes (1936). 
Joan Robinson, in turn, introduced rentiers in her analysis; see Robinson (1956,  
pp. 68–69, 247).
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 56 See, for example, Kalecki (1943, p. 140), Baran (1957, pp. 105–108), Baran and 
Sweezy (1966, pp. 174–175). In 1942, however, probably influenced by the “New 
Deal” experience in the United States, Sweezy still viewed this issue somewhat differ-
ently, stressing the impact of public investment and the growing importance of social 
security transfers and subsidies (Sweezy, 1942, pp. 232–233).
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10	 Reflections,	conclusions	and	an	
agenda	for	future	research

In previous chapters we examined a number of building blocks supporting Marx’s 
economic theory. While the theory appears to be both logical and consistent, it 
is possible that some readers remain unconvinced. However, there is no doubt 
that Marx left behind an impressive theoretical framework which is reinforced 
by some important pillars. In this final chapter we will endeavour to draw some 
conclusions, tracing our earlier steps to investigate Marx’s economic model.

10.1	The	importance	of	the	“no	nonsense”	approach	 
of	Das Kapital
Readers who are unfamiliar with the economic theory of Karl Marx might have 
been surprised to learn that his economic model is based on some well thought-
out assumptions, which have (when logical reasoning is applied) given rise to 
scientific theses that were not only embraced in the nineteenth century, but are 
also relevant today. Marx formulated his model after studying the classical econo-
mists in much depth. However, he did not hesitate to argue forcefully – even 
offensively at times – against certain of these economists’ views if he felt that they 
were rooted in bourgeois and petty-bourgeois ideology.

Marx did not hold back in being cynical about his opponents if such an 
approach suited his argument (and also if it did not), and his writings, including 
Das Kapital, are often polemical. Thomas Robert Malthus (1766–1834), John 
Stuart Mill (1806–1873) and Nassau Senior (1790–1864) were treated badly by 
Marx. He called Malthus’s population theory “a schoolboyish, superficial pla-
giarism” (Marx, 1976, p. 766, n.6)1 and he wrote about John Stuart Mill’s “usual 
eclectic logic” (Marx, 1976, p. 221 n.31), which, “half a century after Ricardo, 
solemnly claims superiority over the Mercantilists by clumsily repeating the 
wretched evasions of Ricardo’s earliest vulgarisers” (Marx, 1976, p. 652). Jeremy 
Bentham (1748–1832), the major representative of utilitarianism, was buried by 
Marx as a “soberly pedantic and heavy-footed oracle of the ‘common sense’ of 
the nineteenth-century bourgeoisie” (Marx, 1976, p. 758), while Jean-Baptiste 
Say (1767–1832) was put on trial for plagiarising the (at the time mostly forgot-
ten) writings of the Physiocrats (Marx, 1976, p. 266 n.18). We can only wonder 
how Alfred Marshall (1842–1924), one of the founding fathers of neo-classical 
economics, would have fared if he had been born earlier.
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296  Reflections, conclusions, future research

The academic community is correct in regarding such treatment of other 
authors as unscientific. At workshops, seminars or conferences, we might be 
excused for making fun of the opinions of opponents and even subjecting them 
to some ridicule, but readers will frown upon such a practice in scholarly writ-
ings. In the 1960s and 1970s, for instance, a Methodenstreit was raging between 
the neo-classical and post-Keynesian economists over how to define the “factor 
of production capital” and its implications for the theory of income distribu-
tion. The major post-Keynesian spokesperson in this battle was, no doubt, Joan 
Robinson, the famous Cambridge economist. Later, Nobel Prize winner, Robert 
Solow, one of the major neo-classical economists, used to sometimes quip at 
conferences: “As Mrs Robinson is not in the room, I assume that everybody 
here knows what we mean by the quantity of capital.” But Solow would never 
write something like that in his academic papers. By painting his real and alleged 
opponents as filisters, bourgeois or plagiarisers, Marx is, in fact, diminishing the 
scientific value of his arguments. In this book, we have from the outset opted for 
a purely scientific approach.

Moreover, in Marx’s time, political economy was still closely linked to the 
other social sciences as well as to philosophy, and its practitioners applied the 
philosophical argumentation that they had learned. For Marx this was the dia-
lectics, which he had inherited from Hegel, although he turned the Hegelian 
dialectical philosophy on its head, transforming it into dialectical materialism. 
Consequently, the economically astute reader of today often has to wade through 
lengthy passages in Das Kapital which, when viewed from a contemporary per-
spective, are unnecessarily long and tedious and viewed as largely irrelevant 
or “metaphysical”. It is also for this reason that the “no nonsense” approach of 
Marx’s economic theory is appropriate.

We have stressed from the beginning that this book is confined mainly to the 
Marxist economic theory of Marx himself. Karl Kautsky, Rudolf Hilferding,  
W.I. Lenin, Henryk Grossman and the evidently present-day Marxists are not, 
or at least are hardly, discussed. We made an exception, though, when it came to 
Rosa Luxemburg whose theory and views have provided the impetus for more 
recent theories that attempt to supplement those of Marx. We have frequently 
referred to the views of the Marxists of today, although we have generally not 
attempted to integrate these into our arguments. Moreover, there is a special cat-
egory of Marxists who seem to adhere to the small detail rather than to the broad 
reasoning of Das Kapital, which is perhaps most evident in the extensive litera-
ture on the labour theory of value. At times such Marxists do not even hesitate to 
revise the spirit of Das Kapital. We have, however, tried to stay far away from 
such revisions and interpretations. This book was never meant to go down the 
path of exegesis.

10.2	The	linear	Marx-Leontief	production	model
As has been shown, Marx’s theory is based on a model of how the capitalist 
economy works, which allows him to analyse it but also, more importantly, to 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
0:

46
 2

0 
A

pr
il 

20
17

 



Reflections, conclusions, future research  297

formulate laws about its dynamics and to embark on risky predictions. The key 
question, therefore, is: which parts of this model are still standing? And how 
strong are the model’s foundations?

It is abundantly clear that Marx was a “model builder”, a métier that he learned 
(among other things) from David Ricardo (1772–1823). Assume that an econ-
omy, which produces only grain, has a growing population and therefore each 
year has to cultivate new land of progressively declining quality. Bearing in mind 
that the labour force needs a given quantity of grain for subsistence purposes, the 
question then arises: what will happen to the profits and the rent on the land? This 
is explored by Ricardo in Chapter 2 of his On the Principles of Political Economy 
and Taxation. Marx proceeds in a very similar manner when he poses the ques-
tion: “Assume an economy where labour is continuously substituted by machines. 
What will happen to the profits and the rate of profits?”

In our various discussions, we left some of the basic building blocks of Marx’s 
model undisturbed. One such building block is the juxtaposition of two antago-
nistic socio-economic classes – the capitalist class and the working class. This 
is a fundamental assumption. Without classes, there is no exploitation of labour, 
and without exploitation of labour, there is no Marxian explanation of profits. If 
there are more than two classes, who will be exploiting whom, exactly? Are only 
profits, then, linked to exploitation? And what if the notions of the capitalist class 
and the working class become meaningless and there are no more capitalists or 
workers, and everyone works harmoniously together? Class struggles and con-
flicts over wages or the length of the working day will then take on a new meaning 
and become purely social-psychological phenomena. Furthermore, if there are 
no workers who receive (in value terms) less than they produce, then there is 
no threat of underconsumption and no underconsumption crises. If there are no 
capitalists, the Marxian assumption that capitalists are driven by an inherent urge 
to accumulate and will attempt to plough back into their companies the maximum 
level of profits, becomes irrelevant. There is then no conflict between the growth 
of production capacity, which is desired by the capitalists, and its actual growth, 
which is constrained by the existing labour force. Also, the thesis that capitalists 
will introduce new production methods and technologies that replace labour with 
machines, no longer holds.

Thus, we have simply postulated the existence of a capitalist class and a work-
ing class without providing further research or argumentation, since the issue 
essentially falls outside of the economics domain and is thus beyond our exper-
tise. We ask the reader to follow us when we ask: assume that there is a capitalist 
class and a working class. What will be . . . ?

Another assumption relates to the consumption required in a society to repro-
duce the labour force. Although we questioned this occasionally when exploring 
the concept of “surplus wages”, we have nevertheless largely adopted this 
assumption because of the link between Marx’s theory of value and his theory 
of reproduction. When we compared the physical proportions of the industrial 
sectors that produce the means of production and consumer goods, respectively, 
we became convinced that it was appropriate to refer to a defined basket of goods 
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and services which, on average and over extended periods of time, are consumed 
by the labour force. This, in turn, relates to our use of a linear production model –  
that is, an input-output type of model that reflects the average conditions for 
expanded reproduction. In each economy, workers consume all kinds of consumer 
goods and services which have to be produced but, in the process of “productive 
consumption”, they are also disappearing as a means of accumulating capital and 
reproducing the economy at large. This basket of goods and services, which in the 
longer term is consumed by the labour force, should be seen as nothing other than 
what is generally necessary for a society’s consumption.

The linear production model, which was derived from the two-sector repre-
sentation of the economy à la Marx, appeared to be the golden thread running 
through our analysis of Marx’s economic theory. Following some fledgling 
scholarly papers in the field of input-output analysis, the model was developed 
in the 1950s and 1960s by, among others, Piero Sraffa, Michio Morishima and 
András Bródy. This model, the Marx-Leontief model, is both the starting point 
and the recurring instrument in our analysis. Marx analysed the reproduction of 
the economic system using his schemes of reproduction, which allowed him to 
derive the conditions that, on average and in the long run, have to be fulfilled for 
either simple or expanded reproduction to take place. We have shown that these 
reproduction schemes can in fact be transformed into mathematical systems of 
input-output equations, the solutions for which are, on the one hand, the outputs 
that allow this reproduction and, on the other hand, the dual unit prices/values of 
these respective outputs that allow “equilibrium” between production and use/
consumption. The reproduction schemes from Das Kapital can still be used today 
as an instrument of analysis, particularly in revealing the importance of inter-
sectoral proportions and the factors that disturb these proportions. However, the 
linear model of production, based on Marx’s reproduction schemes, provides 
a much more analytical approach and from a scientific perspective is a more 
powerful instrument.

The model also allows generalisations in respect of any number of spheres of 
production, as opposed to Marx’s two sectors, the means of production and con-
sumer goods sector, respectively. In this way, it is aligned with the input-output 
models that were prepared and explored, both mathematically and empirically, 
by Wassili Leontief (Nobel Prize for Economics, 1973) and others. For a given 
economy, the model provides as a “solution” those outputs that allow a balanced 
expansion of the economic system and prices that reflect the labour time required to 
produce such outputs – the labour values – or that reflect the same rate of profits on 
the invested capital. However, we need to bear in mind that such balanced expan-
sion is based on average inter-sectoral output flows which apply during a longer 
period of “normal reproduction”. As a concept, this balanced expansion is, in fact, 
a thought construct which should lay bare its conditions. Therefore, the prices and 
outputs in a situation of “normal reproduction” should be considered to be “normal 
prices” and “normal outputs”, and not equilibrium prices and equilibrium outputs. 
Formulating the “normal” inter-sectoral input-output flows as a mathematical 
 system of linear equations allows them to be investigated mathematically.
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It goes without saying that in using this linear model of production, a number of 
assumptions have to be made. Because we are formulating the model mathemati-
cally, we are able to get a clear view of these assumptions and their importance. 
An initial assumption relates to constant returns to scale, which means that when 
output doubles, all inputs of means of production and labour will also double; no 
more, no less. This is a restrictive assumption but it offers a firm foundation for 
further analysis. Moreover, analogous to Marx’s reproduction schemes, nothing 
prevents us from considering these inter-sectoral supplies as average require-
ments for a specific time period, rather than as fixed and constant quantities.

Another assumption is that all labour is homogeneous or the same. Thus, one 
hour of labour time in, for example, the steel industry is equal to one hour of labour 
time in the building/construction industry, which makes them interchangeable. 
This assumption can also be traced to Marx who indicates that in the process of 
value creation, abstract labour is relevant, not concrete labour. What is to be done 
about skilled and unskilled labour? How can one hour of skilled labour be equated 
to x hours of unskilled labour? We have neglected this issue in earlier chapters of 
this book. In the scholarly literature on the subject, solutions to this problem are 
available. However, the degree of substitutability of skilled and unskilled labour 
by machinery and other means of production seems to be highly variable. An 
analysis of the linear model with heterogeneous labour should therefore be on the 
agenda for future research.

Yet another assumption is that no sector produces joint products, such as 
wheat and chaff, iron and iron slag, etc. If joint products exist, the solutions 
to the linear equations will show some negative prices and outputs, which evi-
dently is a nonsensical result. It is possible to remedy this mathematically, but it 
will be at the expense of elegance in the reasoning behind the mathematics. The 
same problem arises with the introduction of fixed capital in the model. In this 
case, we have to assume that each item of fixed capital has an economic life of n 
years, during which time its efficiency remains the same such that it will transfer 
each year (or production period) 1/n of its value, or, alternatively, that at the end 
of the production period in question the fixed capital of, say, two years’ duration 
will re-appear as a “joint product” of three years’ duration. Both assumptions 
lead to theoretical complications and we have therefore assumed throughout, 
for the sake of simplicity, that there is no fixed capital in the economy, or, alter-
natively, that the economic life of all fixed capital corresponds to the period of 
“normal reproduction”.

A final assumption is that technological change is absent. This evidently makes 
the linear model a static one, even when depicting a situation of expanded repro-
duction and balanced growth. Scholarly work has been carried out in the field of 
input-output models, making the choice of technological innovations by capital-
ist producers endogenous and showing that in the long run, technology will be 
introduced which increases labour productivity but keeps capital intensity of pro-
duction unchanged. This result is at odds with the capital-absorbing characteristic 
which Marx attributes to technological progress and which leads to a tendency for 
the rate of profits to fall. This will be explored more fully below.
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10.3	Which	of	the	fundamental	principles	of	Marx’s	 
economic	theory	are	still	intact:	value,	unproductive	 
labour	and	the	“law	of	value”?
In applying the linear production model, we have worked through a number of 
theses relating to Marx’s economic theory and attempted an evaluation.

The labour theory of value of Das Kapital can thus be interpreted and 
explained in terms of this linear model. This allowed us to prove mathematically 
that since labour is considered to be the sole unproduced factor of production, 
there is a system of prices which, for each product or service, is equal to the 
quantity of labour directly and indirectly required for their production. This sys-
tem of prices is unrelated to how the value added is distributed between workers, 
serfs or slaves, on the one hand, and their masters, on the other hand.2 According 
to this theory, the value of each product or service consists of the value of the 
transferred means of production (the constant capital c), the value of the con-
sumer goods required by the workers (the variable capital v) and the remainder 
of the value added (the surplus value m).

But what is the relevance of all this? These prices are not the equilibrium 
prices under conditions of capitalist production, which Marx calls prices of pro-
duction and which in each sphere of production will lead to a rate of profits that 
is equal to the average rate. Marx is fully aware of this and states that the average 
rate of profits is simply the ratio between the total surplus value in the economy 
and the value of the used constant and variable capital. It appears, however, that 
this is not correct: if everything that is produced in an economy is totalled in 
terms of labour values and prices of production, and all profits and surplus value 
are included in the mix, then the numbers do not add up. This is known as the  
so-called transformation problem.

In the wake of Piero Sraffa’s Production  of  Commodities  by  Means  of 
Commodities (1960), we know that such equalities between the aggregates in 
labour values and prices of production hold for a kind of “average sector” – in 
effect, a “sub-system” of the economy – which Sraffa denotes as a standard 
system. Without dwelling on the details involved, we can show that the output 
quantities in such a standard system are the same as those in the economy at large 
when there is a situation of maximum balanced growth – i.e. when all spheres 
of production in the economy are expanding at the same rate, in the absence of 
capitalist consumption. Hence, for an economy following such a growth path, the 
sum of labour values and prices of production adds up. The average rate of profits 
will be equal to the ratio between the total surplus value and the total constant and 
variable capital. But it also appears that in a standard system this is irrelevant, 
as the maximum rate of growth is then equal to the average rate of profits. If we 
consider an economy on its maximum balanced growth path, the labour theory of 
value becomes redundant for explaining the rate of profits!

We advanced two reasons why the labour theory of value remains relevant. 
The first reason is that a positive rate of exploitation is a necessary condition 
for a positive, average rate of profits. The matrix algebra of input-output models 
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teaches that, according to the Hawkins-Simon condition, positive outputs and 
prices are possible only if all economic sectors are producing a surplus over and 
above what is being used in production. More important, then, is the so-called 
“Fundamental Marxian Theorem” of Nubuo Okishio and Michio Morishima, 
which shows that a positive rate of profits is obtained only if the value added in 
the economy is greater than the value of the labour power.

There is a second, though more debatable, reason why labour values are rel-
evant. If, in the various industrial sectors, workers are not only reclaiming equal 
pay for equal work (which will determine the average wage rate) but also, stem-
ming from feelings of social injustice, are waging a class struggle over wages 
in the light of profits, equilibrium prices will tend towards labour values. The 
fact that workers, assuming they are performing “homogeneous labour”, are 
seeking the same wages/profits ratio has occasionally been suggested by Marx. 
Evidently, the resultant equilibrium prices will not allow the same rate of profits 
among the various sectors, such that the capitalists will move their capital to the 
sectors where the rate of profits is the highest. It follows that the sets of labour 
values and prices of production are the prices that would be attained if either a 
class struggle against above-average exploitation, or capital mobility, is carried 
through. Thus, if we further assume that workers aspire to their wage bill being 
in the same proportion to the profit level (in other words, they are aiming for the 
same proportional functional distribution of the value added between labour and 
capital in all industrial sectors), the logic of the linear production model dictates 
that prices will move between labour values and prices of production.

Another critical issue in Marxian economics relates to what Marx calls 
productive and unproductive labour. The linear model explains why there are 
positive outputs and labour values. The outputs are use values, i.e. goods and 
services have value in their use. We have proven Marx’s thesis that it follows 
from the dual solutions of the model that activities that do not lead to use value in 
outputs are not creating labour value, and are therefore unproductive. Although 
abstract reasoning tells us that labour and means of production that do not give 
rise to the production of use value are not being used productively, such rea-
soning creates problems when we consider the faux frais of production, which 
Marx considers to be unproductive. Commerce involves making goods avail-
able, while publicity involves creating new use value, with many services of 
the financial sector being use value. It seems preferable to investigate whether 
an activity is yielding a surplus product rather than to apply Marx’s debatable 
criterion. If this is the case, the value of the surplus product will be part of the 
total surplus value and the activity is productive. A related problem stemming 
from Marx’s concept is that the outputs of the unproductive sectors have no 
labour value, in spite of their having a price of production. As a result, the 
total output of the economy will be different when measured in labour values 
and in prices of production, even when it is assumed that the economy is on its 
maximum balanced growth path. The old transformation problem then reap-
pears with a vengeance. Marx’s categorisation of what should be considered 
productive or unproductive is untenable. Of course, many activities that Marx 
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indicates as being unproductive are wasteful. Here the concept of “potential 
economic  surplus”, which Paul Baran and Paul Sweezy launched in the 1960s, 
is relevant as it captures such wasteful activities, irrespective of whether they 
are productive or unproductive.

Our thesis that the faux  frais of production (or cost-increasing inputs) are 
productive if they give rise to a surplus product which can be used in the next 
production period, flows from mathematical evidence of an economy on its maxi-
mum balanced growth path – i.e. an economy without capitalist consumption and 
with all surplus value accumulated. We also investigated the relationship between 
the average rate of profits and the rate of accumulation in an economy, when 
total surplus value is fully or not fully accumulated. In the former situation, the 
answer is straightforward as the rate of profits and the rate of accumulation will 
be identical.3 However, if the capitalist class is consuming part of the output pro-
duced, the same rate of profits as in the former case will be combined with a 
lower rate of accumulation, which will be even lower as the capitalists consume 
proportionately more of the profits/surplus value. This leads to the notion of how 
the so-called Cambridge School models the relationship between the rate of prof-
its and the rate of growth of the economy, particularly since the release of Joan 
Robinson’s The Accumulation of Capital (1956), which in turn builds on the work 
of Michał Kalecki. Robinson emphasises that the capitalists’ accumulation will 
generate the capitalists’ profits, or, as Marx would say, will contribute to the reali-
sation of the surplus value. Kalecki famously stated: “Capitalists get what they 
spend. Workers spend what they get.”

This leads us to a discussion on the realisation of the surplus value, which goes 
to the core of Rosa Luxemburg’s reasoning in her The Accumulation of Capital 
(1913). The concept was later reformulated in post-Keynesian neo-Marxist  
economic theory, which is associated with notable scholars such as Michał Kalecki, 
Joan Robinson, Josef Steindl, Paul Baran and others. We have called these theories 
post-Keynesian and neo-Marxist as they put effective demand and the realisation 
of surplus value at the centre of the debate, such that the rate of profits evolves, 
in the long run, with effective demand and with the degree of realisation of the 
surplus value. If there is insufficient effective demand, the total surplus value 
produced will not be realised and the rate of profits will fall.

We should emphasise, however, that Marx’s theory of value or the underlying 
analysis that uses the linear production model following Sraffa, Morishima and 
others, bears little resemblance to the dynamics of capitalism – the so-called laws 
of motion of capitalism – which Marx aims to describe. The post-Keynesian neo-
Marxists neglect the Marxist theory of value, which they mostly consider to be 
“redundant”, “useless” or even “metaphysical”. The “dynamisation” of the linear 
model and therefore the linking of its “static” analyses under the assumption that 
the capitalist economy under consideration is in a state of “normal” reproduction 
(based on average proportions between the aggregate sectors) with that showing 
endogenously modelled development, is still in its infancy.4 This evidently leaves 
a schizophrenic impression: the theory of value and the theory of growth and 
development are still methodologically detached from each other.
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Do we really need the Marxist theory of value? Yes, if we want to achieve a 
real synthesis of Marx’s views with present-day post-Keynesian economic theory. 
We do not believe that the post-Keynesian price theory is adequate, either logi-
cally or from an historical perspective, for likening Marx’s theory of value to the 
historical relics of economic thought. Only Marx’s theory of value provides logi-
cal and historical insight into the nature of capitalist exploitation and the role of 
the institutional “initial condition” that there exists a class owning the means of 
production and providing micro-foundations of exploitation and class struggle at 
the shop floor level. However, onto this theory should be grafted post-Keynesian 
insights into how price formation takes place in monopoly capitalism, if we want 
to achieve a sufficient degree of theoretical generality.5 Monopolistic exploitation 
in circulation thus supersedes exploitation in the sphere of production.

10.4	What	about	the	dynamics	in	Marx’s	economic	theory:	 
technological	innovation,	the	rate	of	profits	and	 
exploitation	in	the	long	run,	economic	cycles	.	.	.	?
In his analysis of the laws of motion, Marx is interested in assuming sufficient 
efficient demand. In fact, Marx assumes that, in the long term, the surplus value 
produced is also realised. How the rate of profits evolves in the long run is primar-
ily determined by the introduction of technological innovations in the capitalist 
production process. According to Marx, the major feature of this introduction pro-
cess is that labour is replaced by capital, which increases labour productivity and 
generates super-profits for the introducing capitalist. In fact, this capitalist hunger 
for super-profits keeps the process going. Furthermore, due to the introduction of 
capital-using innovations in production, workers become unemployed. The army 
of the unemployed expands such that wages fall.

To the extent that the innovations seep through to the other capitalist produc-
ers, the super-profits of those who innovated first will disappear. However, due 
to the increased productivity of labour, the prices of production will be lower 
than before, thus illustrating the working of what Marx calls the “law of value”. 
How the rate of profits will react depends on the degree to which the innovations 
replace labour with capital and induce an increase in the amount of capital per 
unit of output. We have shown that a given increase in the productivity of labour, 
which keeps the use of the means of production per unit of output constant, leads 
to a higher percentage change in the rate of surplus value and therefore in the rate 
of profits. It remains to be seen by how much wages will rise as a result of the 
increasing productivity of labour – an issue that we did not investigate.

We looked into Marx’s argument surrounding the effects of technological 
innovation in terms of what he calls the technical composition and value compo-
sition of capital. These effects are often very complicated and cannot be solved 
analytically, but they nevertheless lead to relevant conclusions. It is correct to 
say that if capitalists, in their hunger for super-profits, introduce labour- saving 
innovations, these can lead to larger percentage increases in the means of 
 production used per unit of output. However, in introducing such labour-saving 
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and capital-using innovations, it does not follow as a law that the value composi-
tion of capital necessarily increases, even if the degree of mechanisation – or, in 
other words, the technical composition of capital – increases.

Yet it is Marx’s thesis that where the rate of surplus value remains constant 
for the sake of the argument, the average rate of profits will fall in the course of 
capitalist development due to a tendency of the value composition of capital to 
increase. This is his “law” of the falling rate of profits. At a particular point in 
time, the average rate of profits will have fallen so much that the capitalists will 
refrain from accumulating capital and from investing. As a result, capitalism will 
break down. This is in truth a thesis, based on a logical argumentation, that allows 
a “risky prediction”, both theoretically and empirically.

First and foremost, we investigated this “prediction”, again using the linear 
production model and simulating it. Our simulations showed that rising pro-
ductivity of labour also allows an increase in the capital intensity of production 
without inducing a fall in the average (or general) rate of profits. It all depends on 
the extent to which this capital intensity grows and the amount by which wages 
will increase with the rising productivity of labour. We reviewed Okishio’s theo-
rem which proves that if wages remain constant, a rational capitalist choice of 
new technologies will actually lead to a rise in the average rate of profits. On the 
other hand, if – as demonstrated in simulations by David Laibman – wages are 
rising pari  passu with labour productivity, some rationally chosen innovations 
might lead to a fall in the rate of profits (as Marx expected) whereas other, similar 
innovations would not.

What does the empirical literature tell us about the secular behaviour of 
the rate of profits? For one thing, the literature presents contradictory results 
which are mostly due to differences in methodology and statistical manipu-
lation of the data. In the United States, for which the best and longest time 
series are available, we found a volatile rate of profits during the years 1869 
to 2009, with phenomenal peaks in 1880 and 1944 and a rock bottom rate in 
1932. Visual inspection highlighted a downward trend in the rate of profits in 
the USA between 1870 and the end of the 1930s, but an increase to an unprec-
edented level during the Second World War. In the post-war period, the rate 
of profits tended to fall once more until the start of the 1980s, only to recover 
and increase slightly thereafter – not exactly in line with Marx’s law of the 
tendential falling rate of profits, but rather a long-term oscillatory movement! 
In addition, for a mature economy such as Belgium, our estimates of the “return 
on equity” during the 1911 to 2000 period shows a striking level of stability 
during the sub-periods.

The evolution in the United States of the value composition of capital C/V, 
as a measure of the capital intensity of production, does not provide conclusive 
evidence in favour of Marx’s thesis either. On average, it seemed to increase 
between 1870 and 1914, after which a declining trend set in until the outbreak of 
the economic crisis in 1929. After the Second World War, C/V was found to first 
increase and then subsequently decline until the turn of the twenty-first century. 
Hence, insofar as the capital intensity of production is a factor determining the 
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changes in the rate of profits, a long-term oscillatory movement is prevalent rather 
than a secular decline.

As Marx’s law of the falling rate of profits is debatable on both theoretical 
and empirical grounds, we investigated other reasons for economic stagnation 
present in Das Kapital, although they are less well developed. Marx’s expla-
nation of the dynamics of capitalist development – and, similarly, that of the 
neo-Marxists – focuses on the rate of profits, which can change in the long run 
for reasons other than those immediately related to Marx’s law. Evidently, tech-
nological innovations and changes in the balance of power in the class struggle 
are also major factors that determine how the rate of surplus value, i.e. the ratio 
of profits to wages, will change. In Marx’s account, this happens at the factory 
level due to the introduction of labour-saving technology in the production pro-
cess, as well as the daily struggle between capitalists and workers on the shop 
floor over wages, the length of the working day and labour intensity. Thus, once 
again, Marx’s theory of exploitation attempts to explain the origin of capitalist 
profits. If we want to understand capitalist exploitation, we have to start from 
the “institutional datum” that the capitalists are the owners of the means of pro-
duction. The relationship between capitalist exploitation and this “institutional 
datum” also underlies the analysis of the “analytical Marxists”. As Marx points 
out, the intensity of the class struggle and the balance of power between labour 
and capital determine how the intensity of exploitation, measured as the rate of 
surplus value, evolves over time.

At the macroeconomic level, this is reflected in how the share of profits in 
national income evolves. The neo-Marxists, following Kalecki’s theoretical 
insights, have supplemented Marx by emphasising the impact of the sphere of 
circulation on the share of profits. Free competition is absent in monopoly cap-
italism and the capitalists apply “mark-up” pricing. Evidently, the “mark-up” 
applied is a function of the balance of power within a sector between the pro-
ducers or, what Kalecki calls, the degree of monopoly. The profits share is also 
influenced by macroeconomic policy and the changing (maybe even cyclical) 
political influences on policy decision-making processes.

The 1960s provide evidence that the labour movement was strengthened dur-
ing a period of continuing high employment, which led to rising real wages. 
According to some scholars, the “profits squeeze” at that time eroded the rate of 
profits, which in turn must have led to the economic crisis of the 1970s.

Marx also formulated a theory of the business cycle, which was far ahead of 
its time, in terms of which the available “reserve army of labour” once more plays 
a determining role. Although Marx advances, among other factors, the evolution 
of real wages and the rate of surplus value in a bid to explain the business cycle, 
these are, in fact, less relevant. The downturn in the business cycle sets in because 
capital accumulation, fired by the capitalists’ hunger for profits, proceeds at a 
faster pace than that at which surplus value can be created. This creates a situation 
of over-accumulation of capital, which causes a decline in the general rate of prof-
its. The upswing in the business cycle starts once the excess of capital, relative to 
the available labour force, has disappeared.
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Das Kapital also provides a monetary theory, although it is far from fully 
developed. This monetary theory is clearly different from the monetary ortho-
doxy in Marx’s time. Marx points out, as does Keynes 60 years later, that money 
is also kept idle. Here we are confronted by a variant of the demand for money 
due to the Keynesian speculation motive, although Marx devotes attention neither 
to the determining factors of this demand, nor to its instability – a vision that was 
first formulated in Keynes’s General Theory (Keynes, 1936, p. 201). With Marx, 
as with Keynes, the rate of interest is a purely monetary phenomenon, but in 
Keynes’s economic model the rate of interest links the monetary sphere to the real 
sphere of the economy, i.e. where production takes place and income is generated. 
In the second and third volumes of Das Kapital, as well as in his unfinished notes, 
Marx elaborates on the “money crisis” (in other words, a situation of financial and 
monetary instability) as the possible detonator of an economic crisis. However, he 
does not relate this “money crisis” to his theory of the business cycle, thus leaving 
an essentially undeveloped monetary theory. This calls for the intellectual input 
of the post-Keynesians on the role of uncertainty and of expectations (see Kregel 
(1976), and the recent summary of the discussions among post-Keynesians in 
O’Donnell (2013)). Furthermore, the recent theory of “financialisation” provides 
interesting clues, including a better understanding of the protracted economic 
 crisis in which we in Europe and the United States currently find ourselves.

Das Kapital, however, contains an underconsumption theory, i.e. an explana-
tion of long-run economic stagnation, which is an alternative to Marx’s law of 
the falling rate of profits. Insufficient effective demand due to limited consump-
tion possibilities relative to what can be produced provides a macroeconomic 
mechanism, which has been analysed by Thomas Robert Malthus and is highly 
regarded by Keynes (Malthus, 1820, pp. 314–322).6 On the basis of this approach, 
underconsumption and stagnation entered Keynes’s thinking.

Marx also advances tendencies of underconsumption to explain incomplete 
surplus value realisation and emphasises the importance of external markets. Yet 
it is Rosa Luxemburg who analyses the role of these external markets in detail, 
while also stressing how a situation of expanded reproduction has an impact on 
effective demand for consumer goods as well as means of production. It is via this 
“Marxist route” (in contrast to the “classical route” from Malthus to Keynes) that 
“effective demand” came to Michał Kalecki and the later neo-Marxists.7 It will 
become clear that this long-term capitalist development approach offers an almost 
inexhaustible source of inspiration. A number of the Marxist and neo-Marxist 
theories that we have investigated are based on this.

First, we have seen how the role of military spending as an “external market” 
entered the analysis of economic stagnation of Luxemburg and, later, that of 
Kalecki, Joan Robinson, Paul Baran and Paul Sweezy. However, Kalecki and 
his aforementioned peers go further by considering technological innovation 
in production processes as an “external market” of capitalism. Kalecki shows 
how technological innovations are generating new investments and are prevent-
ing the capitalist economy from entering a “stationary state”. In addition, he 
and the post-Keynesian neo-Marxists argue that the slower pace of introducing 
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 technological innovations is a major cause of stagnation in monopoly capitalism. 
Unfortunately, in Kalecki’s model, innovations are still exogenous. They drop, 
as it were, from heaven.

The “endogenisation” of technological change in economic theory has led to 
interesting results and insights. Important technological innovations, such as the 
introduction of the steam engine, the combustion engine or electronics, are gen-
erating a surge in investment, which will stimulate economic activity for a long 
time. It is plausible to state that such a surge in investment will also cause an 
“echo effect” in the future which, in turn, gives rise to a “long cycle” in economic 
activity. This, in fact, might be behind the Kondratieff cycle. The interaction of 
the introduction of labour-saving technology, growing unemployment, the evo-
lution of real wages, profits and effective demand, can also generate a cyclical 
movement – the Goodwin cycle. Alternatively, it is possible to adopt the neo-
Schumpeterian thesis of the “clustering” of technological innovations. We looked 
into the Marxist “long cycle theory” of Ernest Mandel, who asserts that such 
cyclical movements are the result of the interaction of labour-saving innovations, 
changes in the balance of power in class struggles, the resultant changes in the rate 
of surplus value, and the presence of “surplus capital”. Mandel’s theory does not 
lead to a cyclical movement of economic activity per se, and it is far from clear 
how his theory views the role of exogenous events, such as wars and revolutions.

On the other hand, maybe the pattern of long-run economic growth in capital-
ism only consists of a sequence of “ups” and “downs”, not a cyclical pattern with 
some fixed frequency. This is possibly due to the required institutional changes in 
the working of the capitalist system which must launch an “upward phase”, such 
as the introduction of a system of limited liability companies, the emergence of 
monopolistic enterprises and the “managerial revolution”, or the establishment of 
the Bretton Woods System after the Second World War. The absence of appropri-
ate accompanying institutional changes might well explain why a new “upward 
phase” of the Kondratieff cycle is failing, and why the last three decades have 
been characterised by global monetary and financial instability, while periodic 
economic recoveries have been short and fragile.

To summarise, it can be stated that:

 • Marx’s theory of value is interesting both as a theory of long-term prices in 
the capitalist economy and as a logical, historical explanation of how capi-
talist profits emerge and how class struggles on the shop floor influence the 
evolution of profits over time. On the other hand, this theory of value about 
price changes offers us little, if any, understanding of the situation in the real 
world with inflation and oligopolistic price setting. We nevertheless think 
that Marx’s theory of value, when formulated and further explored using 
the linear model of production (helped by the fact that the “structuralistic” 
 component – the dual structure of the model – is dominant in this approach), 
still holds a great deal of promise.

 • Marx’s unproductive labour concept, at least as it refers to labour expended 
in the process of production or is otherwise related to a product or service 
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(distribution, publicity, banking, etc.), is theoretically incorrect. To the extent 
that such activities waste scarce economic resources, they can be analysed 
and their importance assessed without recourse to Marx’s theory of value.

 • Marx’s assumption of a relentless capitalist drive to accumulate, which is 
regularly frustrated by labour scarcity, seems correct. However, the interac-
tion between this drive and labour scarcity, as well as the implications for 
the dynamics of capitalism – in particular, present-day capitalism – can be 
better analysed using the post-Keynesian (Robinsonian) neo-Marxist theory 
of economic growth.

 • Marx’s theory of the individual capitalist’s introduction of labour-saving  
(or labour-augmenting) technology in the production process, which is moti-
vated by the hunger for super-profits, is also essentially correct. The question, 
though, is whether we need his theory of value, although it does enable us 
to understand this type of technological innovation and its consequences. 
Today, however, other types of technological innovation and technological 
progress are also relevant, which could be either capital-saving and labour-
using or capital-augmenting and labour-augmenting. In addition, there is 
reason to believe that the labour-saving character of technological change 
that Marx had in mind is hurting the less-skilled workers of today more than 
the highly skilled ones.

 • Marx’s theory of the tendency for the composition of capital to rise, which 
Marx infers from the foregoing, as well as the resultant tendency for the 
general rate of profits to fall, is not proven and so is debatable on both theo-
retical and empirical grounds. There is reason to assume the prevalence of a 
kind of long-term undulatory movement, for which Das Kapital presents no 
explanation.

 • Marx’s underconsumption theory, as well as the theory surrounding the reali-
sation of surplus value, are inadequately developed. These issues relate to 
what we would these days call effective demand, and they can be analysed just 
as well – if not better – with the instruments of present-day, post- Keynesian 
macroeconomic theory. It is, however, interesting that Marx stresses the role 
of the external market and that the neo-Marxists have developed his insights 
further by looking at macroeconomic policies as the result of combining 
 policy instruments that influence the “external markets” in the broadest sense 
of the word.

 • For many decades, Marx’s theory of the business cycle was innovative, but 
the present-day Keynesian theory is more general. Moreover, the monetary 
part of Marx’s economic model is underdeveloped.

In contrast, the linear production model makes possible an analysis of Marx’s 
theory of value and growth by focusing on their interdependence. This, in turn, 
allows the general rate of profits and the possible rate of growth of the capitalist 
economy to be explained by the structure of the inter-sectoral supplies of means 
of production and consumer goods. Although the introduction of technologi-
cal progress in such a model – certainly endogenous technological progress – is 
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mathematically very complex8 and still in its infancy, it represents an interesting 
challenge for future research. Apart from this, simulations of the linear production 
model can provide more and new insights into the “laws of motion” of capitalism. 
Furthermore, the introduction of economic classes and the class struggle in the 
model remains essential.

The above conclusions make it necessary for us to go beyond our findings to 
date. The question now arises: does Marx’s economic theory, as it stands, contain 
sufficient substance to develop further into a still-independent economic doctrine?

10.5	Is	Marx’s	economics	an	independent	doctrine,	a	module	 
of	the	post-Keynesian	theory	or	a	starting	point	for	a	 
post-Keynesian	neo-Marxist	synthesis?
The economic theory of Marx, which we have analysed in this book and assessed in 
terms of its scientific value, belongs to what Marx and Engels like to call “scientific 
socialism” (Engels, 1880). All the philosophical, sociological and economic theses 
flowing from dialectical and historical materialism are, for the sake of convenience, 
referred to as Marxism, of which Marxist economic theory is a part.

In his time, Marx was unable to link his theory to the evolution of economic 
ideas. The first volume of Das Kapital, which was published in German in 
Hamburg in 1867, remained largely unnoticed in British academic circles. On the 
other hand, the German economists of the Historical School opposed the abstract 
reasoning and the model building of the classical economists, and consequently 
those of Marx as well (Sperber, 2013, pp. 456–463). Why Marx’s economic think-
ing is still discussed today is because he related it closely to the political praxis of 
the young socialist labour movement to which he wanted to provide guidance. In 
this way, Marx’s economic theory, at least for some time, became the economic 
science of the movement. Later, reformist social democrats began to pay lip ser-
vice to Marx’s theses but then shifted their attention. In the twentieth century, the 
social democratic parties succeeded in dominating economic policies, for which 
Marx’s economics proved to be unusable. More favoured writings were those of 
economists such as A.C. Pigou and John Maynard Keynes.

Das Kapital therefore did not fall into the slipstream of evolving Western 
economic thought. The fact that Marx’s economic theory had been state ideol-
ogy in the Soviet Union for 70 years simply exacerbated the situation. Although 
originally a source of inspiration, Das Kapital and the other writings of Marx and 
Engels became major reference works and subsequently canons, but with the fall 
of communism in the Soviet Union and Eastern Europe, Marx was also toppled 
from his pedestal. As a result, a page in the history of economic thought seems to 
have been turned.

Notwithstanding these developments, the twentieth century saw Marx’s eco-
nomics being taken very seriously in some academic circles in the “West”. Joseph 
Schumpeter, Wassili Leontief, Michał Kalecki, Joan Robinson and others were 
all seeking answers to the questions that Marx had asked, using new scientific 
methods.9 When Piero Sraffa published his Production of Commodities by Means 
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of Commodities in 1960, it seemed that Marx and the views of the classical econo-
mists would be revived. The discussions that followed were of a highly theoretical 
nature but did not succeed in penetrating or undermining the “mainstream” of neo-
classical economics. No doubt, this was attributable to neo-classical economists 
not being interested in the possible ideological conclusions that might follow on 
from “Marx after Sraffa”, as well as to the seemingly practical usefulness or the 
perceived sense of reality of neo-classical economics.

When a new scientific paradigm is created, a first phase is generally fol-
lowed by a series of publications that expand the new theory or introduce further 
developments. This was the case with neo-classical economics, although the 
area covered became ever larger – from the theory of prices and the analysis of 
rational decisions of consumers and producers, to the theory of economic welfare, 
international trade and economic growth. Moreover, neo-classical economics 
engulfed (admittedly an impoverished) part of the macroeconomics legacy of 
John Maynard Keynes. It should be acknowledged that for students and econom-
ics professors alike, the “neo-classical synthesis”, which was thus created over 
more than a century, is an impressive construction which offers a beacon and a 
safe haven.

Neither Marxist nor post-Keynesian economics has been able to offer this. 
We have seen how Marxist economic analysis aims to deliver a coherent theory 
of the laws of motion of capitalism. However, based on our investigations in this 
book, we found that, by using the linear production model (which implicitly sup-
ports Marx’s methodology and follows his premises), these laws of motion are of 
a lesser type than the “laws” upheld by Marx and the Marxists. This conclusion 
holds true in particular for the alleged consequences of substituting machines for 
labour, but it does not diminish the value or the logic of Marx’s model, which is 
rooted in classical political economy. Based on the average conditions of nor-
mal economic reproduction and translated into matrix algebra, this model is able 
to explain prices, labour values and long-term, balanced growth.10 Much work 
still needs to be done to make the model dynamic and to introduce technological 
change as an endogenous process; yet important steps have already been taken.

Unfortunately, Marx’s model lacks a monetary component, and no provision is 
made for expectations with respect to monetary developments, sales, investment, 
profitability and wage formation, or the role these play in economic instability. 
The role of uncertainty and expectations is mostly dealt with in Keynesian and 
post-Keynesian theory,11 which suggests that expectations about the future are 
essentially subjective and irrational, resulting from un-quantifiable uncertainty 
(Keynes, 1936, ch. 12).12 Like Marxist economic theory, post-Keynesian theory 
differs from neo-classical economics in that it starts from the premise that capital-
ism as a society is divided into antagonistic social classes. The post-Keynesians 
also regard economic growth and development as an historical process, driven by 
expectations and decisions in uncertainty, where events are shaped by economic 
and political institutions (Arestis, 1992, pp. 88–89).

In the post-Keynesian approach, expectations are subject to sudden and violent 
changes, which are due to – among other things – speculation and changes in the 
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psychological climate. As Kregel (1976) argued, Keynes assumed in his General 
Theory – for the sake of the argument – constant long-period expectations and 
that particular expectations could be disappointed but could not affect long-term 
expectations. Being dissatisfied with this approach, Keynes later stressed that 
when disappointed expectations affect the state of long-period expectations, such 
“changing views about the future are capable of influencing the present situation” 
(Keynes, 1936, p. 293). Kregel (1976, p. 221) states:

Instead of assuming that the future was known (or that there were sufficient 
future markets and that all future prices could be taken as known) he [Keynes] 
maintained the assumption that it was in the nature of a monetary economy that 
the future could not be known. He chose instead to work out the effects of dif-
ferent states of expectations on employment and income under the provisional 
assumption that differences between expectations and realisations would not 
affect general expectations – that is, to work with a model of stationary equi-
librium. This is precisely the position and assumption that underlies the use 
of tranquility in the method of comparative dynamics in the post-Keynesian 
models, but with a different choice of given and dependent variables.

It is right to ask whether the approach of Keynes and the post-Keynesians can 
be reconciled with that of Marx who considers a self-reproducing economic sys-
tem, with long-term prices and proportions being relevant for this reproduction. If 
these prices and proportions are interpreted as equilibrium prices and proportions, 
this seems at odds with the view of Keynes and the post-Keynesians. However, 
if such prices and proportions are considered to reflect the long-run conditions of 
expanded reproduction which are continuously interrupted by all kind of events, 
then the contradiction between the two views is much less pronounced. The post-
Keynesians13 reject the concept of “economic equilibrium”, whereas in Marx’s 
model certain “equilibrium relations” have to be respected as a necessary condi-
tion of economic development in the long run. There is no contradiction in as 
much as both theoretical systems indicate that in the long run the capitalist eco-
nomic system easily gets out of “equilibrium”, if it ever reaches it, making steady 
expansion impossible.

As to price formation under oligopolistic conditions, which is mostly the case 
today, we found that profits in the post-Keynesian theory (as with Marx’s theory) 
are not a residue and that the core of the discussion is, rather, how general such 
monopolistic and oligopolistic price formation is and what its macroeconomic 
implications are. In addition, wages in post-Keynesian theory are determined by 
the balance of forces between capital and labour. The fundamental difference with 
Marx relates to whether wage negotiations focus on nominal wages or real wages, 
i.e. what Marx calls the value of labour power. The post-Keynesians rightly stress 
the role of uncertainty and the expectations about future developments that the 
negotiators are nurturing. In terms of this view, Marx’s theory of the value of 
labour power only holds when the workers equate the nominal wage evolution 
with that of the real purchasing power (what economists call “money illusion”).
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On the other hand, it was argued in Chapter 2 that the workers’ spending of their 
wages creates a physical consumption pattern, which influences the conditions 
of simple or expanded reproduction and therefore also the size and proportional 
composition of the outputs and the attainable rate of economic growth. Depending 
on what the capitalists are consuming proportionately, this rate of growth will 
 determine the general rate of profits of the economy.

What about other institutions? Marx’s historical materialism indicates how 
existing capitalist institutions – which Marx calls the “relations of production” –  
are increasingly in contradiction to the evolving “forces of production”. No doubt, 
multinational enterprises and top managers, but also the “military– industrial 
complex”, belong to the set of institutions that determine the functioning of 
present-day capitalism. Although Thorstein Veblen (1857–1929), father of insti-
tutional economics, criticised Marx and the Marxists for their determinism,14 what 
is relevant here is the importance attached by both to the evolutionary processes 
that capitalism is going through.

These are among the reasons why we believe Marx should be linked to present-
day economic thinking, particularly post-Keynesian economic theory. There was 
a time that Paul A. Samuelson (Nobel Prize in Economics, 1970) called Marx a 
“minor post-Ricardian” (Samuelson, 1962).15 Given the foregoing discussion, we 
do not want to give the impression that Marx should also be viewed as a “minor 
post-Keynesian”, nor that he should become one. Nevertheless, Marx’s  economic 
theory needs completion and correction, using a number of post-Keynesian insights. 
We mentioned its integration with monetary theory and the role of uncertainty 
and expectations, as well as the relevance thereof for long-term  macroeconomic 
dynamics, the full integration of the theory of wage formation, and the integration 
of technological change and innovation as an endogenous factor in the Marxist 
economic model. Only in this way, with the insights that Marx’s economics pro-
vides, can justice be done and the outdated or theoretically questionable views 
finally be left behind.

Marx is particularly interested in the laws of motion of capitalism, i.e. the 
long-run developments. We have seen how expanded reproduction is central to 
his model. We have also seen how the “founding fathers” of what can be called 
“post-Keynesian neo-Marxism” – Michał Kalecki and Joan Robinson – built their 
theories about capitalist, long-run development on the methodology and insights 
of Marx and Rosa Luxemburg. However, an economic model like that of Marx, 
which is unable to explain short-term developments, is clearly incomplete . . . or 
incorrect.

Will Marxist political economy thus become a module of post-Keynesian 
economic theory? We consider this to be highly unlikely. First of all, many post-
Keynesians will not be particularly pleased with such a module. For one thing, to 
be linked to (not to mention, be associated with) Marx is, deplorably, still cast-
ing a long, unscientific shadow. Many post-Keynesians have no ideological ties 
whatsoever with Marx, and some of those who have, might be willing to hide such 
ties for strategic reasons.16 Others – not least of which is Paul Davidson – apply a 
very narrow and limiting definition of what should, and should not, be considered 
post-Keynesian (Davidson, 2005). Joan Robinson, Geoffrey C. Harcourt and other 
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scholars working in the “Cambridge tradition” see this differently and postulate 
without diffidence the strong affinity between post-Keynesian macroeconom-
ics (to be precise: non-monetary macroeconomics) and the economic theory 
developed by Marx. Our plea, however, is not for Marx to be dissolved into post-
Keynesianism but rather for a present-day, post-Keynesian neo-Marxist synthesis 
to be established.17

Neo-Marxism, as a school of contemporary economic thought, has reformulated 
or revised Marx’s economic theory in the light of economic and social develop-
ments that have taken place since the publication of Das Kapital (monopolisation 
of the economy, macroeconomic stabilisation and stimulation policies, the concept 
of the “Third World”, etc.) and developments in non-Marxist economic thinking 
(Keynes, Leontief, institutionalism, etc.). At the beginning of the 1980s, roughly 
three strands of neo-Marxist economics could be distinguished: (1) the post-
Keynesian, as evidenced in the work of Kalecki, Robinson, Sweezy and Baran, 
which starts from the “economic surplus” concept and largely sets out to analyse 
the “laws of motion” of capitalism today; (2) the mathematical, as evidenced in the 
work of Sraffa and Morishima, which mainly sets out to revise and correct Marx’s 
theory of value; and (3) the “tiermondist”, as evidenced in the work of Baran, 
Arghiri Emmanuel, André Gunder Frank, Robinson and others, which analyses the 
phenomena of international relations, underdevelopment, economic dependence 
and imperialism. There is a great need for these three strands to be integrated in a 
coherent way, together with post-Keynesian macroeconomic theory.

Such a synthesis is, in fact, the intersection of Marxist and post-Keynesian 
 economic theory, as illustrated in Figure 10.1. This reveals the common or inte-
grated premises, insights and theses of Marxist and post-Keynesian economics.

Figure 10.1  The post-Keynesian neo-Marxist synthesis
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When Paul Samuelson was once asked whether Keynes was dead, he replied: 
“Yes, Keynes is dead. And so are Newton and Darwin.” It would be nice if we 
could add Marx to the list of the dead scholars whose theoretical insights have 
become part of the body of accepted scientific knowledge.

Notes
 1 We are consciously referring here only to Volume I of Das Kapital, being the only 

volume that was published by Marx himself. The other volumes were prepared for 
publication after Marx’s death by Friedrich Engels, based on Marx’s unfinished man-
uscripts.

 2 Geoffrey Harcourt, a leading post-Keynesian economist whom we view in many 
respects as being a mentor, rightly pointed out: “Many modern economists find it 
impossible to accept that there is a distinction between the notion of price as an ‘objec-
tive’ index of reproducibility in the classical tradition and as a ‘subjective’ index of 
scarcity in the neo-classical tradition” (Harcourt, 2006, p. 126).

 3 This is how we could prove our thesis on the productive character of cost-increasing 
inputs. When there is no capitalist consumption, the rate of profits and the rate of accu-
mulation are identical. To the extent that cost-increasing inputs can be accumulated, 
they contribute to the value of the rate of accumulation, and thus also to that of the rate 
of profits.

 4 It should be stressed that renowned scholars working in this field hold conflicting views 
on the “dynamisation” of a multi-sectoral linear model. Goodwin (1990) and Goodwin 
and Punzo (1987) explore in a dynamic model the dynamics caused by technological 
innovation by simulating its impact, while Pasinetti (1993) considers the “dynamisa-
tion” to be impossible and introduces technical change in his linear model of a “pure 
labour economy” with vertically integrated sectors. For more on these views, see Kerr 
and Scazzieri (2013, pp. 273ff.).

 5 The same argument evidently holds for Sraffa’s contribution to the classical theory of 
value in relation to post-Keynesian theory. For a discussion on this issue, see Arena and 
Blankenburg (2013, pp. 75–79).

 6 For a thorough introduction to Malthus’s theory of effective demand, see, for example, 
Eltis (1980). Keynes’s appreciation of Malthus can, for example, be found in Keynes 
(1936, pp. 362–364).

 7 As a close collaborator of Keynes in the 1930s, Joan Robinson was influenced from 
both sides.

 8 The introduction of endogenous technological progress in all economic models is very 
complex. In neo-classical growth models, it was often simplified by adding a “learning- 
by-doing” equation. Alternatively, Romer (1990) has introduced scientific research 
as economic activity in a neo-classical model of a one-sector economy, with the rate 
of technological change being dependent on the interest rate and on the possibility 
of obtaining monopoly profits. Pasinetti (1993) introduced technological progress in 
his linear production model of a “pure labour economy” by considering continuously 
changing sectoral labour input coefficients.

 9 Joan Robinson wrote (1942, p. 95): “if there is any hope of progress in economics at 
all, it must be in using academic methods to solve the problems posed by Marx”.

 10 Smolinski (1973, p. 1199) wrote: “It would be a difficult task for Marx and, at the early 
stage of development of mathematical economics at the time, a pioneering venture to 
reformulate his economic system as a mathematical model using the tools most appro-
priate for that purpose, such as linear algebra, matrix algebra, and the methods of finite 
mathematics.” Moreover, Smolinski stressed, matrix algebra, although developed in 
1868, was known only to a narrow circle of experts.
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 11 Frederic Lee rightly remarked on our use of “post-Keynesian” (with a hyphen) that it 
should be distinguished from “post Keynesian” (without a hyphen). “Post-Keynesian” 
refers to the theories that follow the Cambridge tradition, whereas “post Keynesian” 
is broader and also encompasses institutional economics and radical economics (Lee, 
2009, p. 82). We are using the term “post-Keynesian” in the sense of Lee, but there are 
evidently also important links between Marx and “post Keynesian” theory, which we 
do not discuss.

 12 The point here is that according to Keynes, there is no way to say something with any 
degree of probability about some future economic developments, such as, for example, 
the interest rate 20 years from now or the degree to which an invention will become 
obsolete.

 13 For a good review of the post-Keynesian views about uncertainty and expectations, see 
Barkley Rosser Jr (2001). From this review it will be clear that there is only limited una-
nimity among the post-Keynesians about the issue of how expectations should be dealt 
with. On uncertainty in post-Keynesian economic theory, see also O’Donnell (2013).

 14 Veblen criticised the Marxist thesis that the working class, confronted by the grow-
ing contradiction between the evolving forces of production and the existing relations 
of production, would turn against capitalism on rational grounds. See Veblen (1907,  
pp. 304–306).

 15 Samuelson later deplored this statement which was meant to be a joke and which he 
considered a blunder. It remains to be seen how serious this regret was, taking into 
account his decades-long crusade against Marx (see Samuelson, 1983, pp. 263–264).

 16 For instance, Davidson (2011) mentions Marx on two pages. In Arestis (1992) no men-
tion of Marx can be found, in stark contrast to Harcourt (2006).

 17 Lavoie (1992, pp. 5–6) considers Marxist and post-Keynesian economic theory to be 
part of the “post-classical paradigm”, together with a number of non-orthodox theories.
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