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Preface

This book deals with the economics of capitalism, that is, the economic system, the
salient feature of which is ‘generalized’ commodity production. The characterization
‘generalized’ refers to the systematic presence of labour markets specific to capital-
ism. The analysis is based on ‘classical political economy’, a term coined by Karl
Marx in Capital 1 (p. 81), to describe ‘that economy which, since the time of
W. Petty, has investigated the real relations of production in bourgeois society in
contradistinction to vulgar economy, which deals with appearances only’. The
classical political economy or rather economics approach originates with the old
classical economists of the nineteenth century (Adam Smith and David Ricardo, in
the main), although Marx was critical and made his distance from this tradition clear;
nevertheless, his economics belongs to the same tradition, which reached its apogee
in his own mature work, namely, the three volumes of Capital. This tradition of
economic theory was ‘submerged and forgotten’ since the advent of neoclassical
economics in the last quarter of the nineteenth century. The classical political
economics (CPE) approach re-emerged mainly through Sraffa’s works and, in
particular, his influential book (1960) that sparked the famous Cambridge Capital
Theory Controversies, among others. Alongside these developments, the CPE
approach has been enriched by new theoretical advancements, which have been
substantiated by respective empirical research; this combination gave rise to new
questions that can be further pursued lending support to the view that the CPE is a
‘progressive research programme’.

Theoretical developments in the CPE approach became possible for a number of
reasons, which include the advancement in mathematics and, in particular, the
discovery of a number of theorems in linear algebra that have been fruitfully
integrated and strengthened with Leontief’s input-output analysis and economics.
It goes without saying that the availability of consistent and detailed data concerning
both national income accounts and input-output tables contributed, on the one hand,
to the empirical content of the CPE approach and, on the other, to its further
development by the new questions that could be raised. It is important to point out
that in the not very distant past, there were heated debates among economists of the



vi Preface

classical tradition, for example, the so-called neo-Ricardians versus the Marxists of
various strands, especially in the late 1970s, post-Keynesians (with or without the
hyphen) among themselves and others, etc.; nevertheless, in recent years, it has
become increasingly accepted that these various strands, despite their individual and
sometimes significant differences, converge in the pursuit of a long-period method
of analysis based on the same set of data, namely: (a) the level of output produced
and its distribution, (b) the real wage (or the rate of profit or even the wage share) and
(c) the technology described by the input-output structure of the economy.

By using the above set of data, the equilibrium (or long-run) prices can be
estimated which are absolutely necessary in an economy characterized by ‘general-
ized commodity production’. A superficial look at the actual or market prices that
commodities exchange would suggest that they are arbitrary; however, a more
thorough examination would reveal that underneath the persistent fluctuations of
market prices there are some other more fundamental prices, which Francois Ques-
nay first pointed out as being governed by forces ‘independent of men’s will’.
Consequently, these objectively operating forces can be studied independently of
subjective evaluations, which is equivalent to say that these more fundamental or
natural prices in Quesnay, Smith and Ricardo or prices of production in Marx are
amenable to abstract theorization. In other words, the permanent (rather than the
ephemeral and the transitory) factors that determine natural prices become the object
of CPE analysis and, through the study of natural prices and other independent of
‘people’s will” economic variables, the CPE approach obtains scientific status.

In our effort to explain the market phenomena, the first thing to explicitly
acknowledge is the kind of economic system within which such phenomena emerge.
The economic system is capitalism defined as ‘generalized commodity production’,
in the sense that the workers’ labour services themselves have become a commodity
to be traded. Therefore, this book refers to the economics of capitalism and attempts
to reveal the mechanisms governing the operation of the system at both the micro-
economic level (relative price theory) and at the macroeconomic level (theory of
output determination and its fluctuations in the long run). This observation is by no
means original. However, surprisingly enough, in standard textbooks of economic
theory and analysis, the word ‘capitalism’, i.e. the subject of such books, is regret-
tably missing! For example, Joseph Stiglitz (2001 Nobel Laureate in Economics),
not exactly a mainstream economist, in his introductory book on economic theory
uses the word ‘capitalism’ only once (p. 473) and this by coincidence, because of his
reference to Schumpeter’s book Capitalism, Socialism and Democracy (1942).
In his Economics (2006), co-authored with Carl Walsh, the word capitalism occurs
three times (pp. 14, 809, 811): the first is a quotation from Allan Greenspan
(the former chairperson of the Fed), the second is about the failures of communism
and the third about the Russian economy and the effects of a ‘shock therapy’ to
establish capitalism, whatever this might be, because nowhere in the book is there
any discussion of the nature of the system. Paul Krugman’s Economics (2009),
co-authored with Robin Wells, is not better in this respect: the word ‘capitalism’
appears only twice (both on p. 890). It is interesting to stress, at this point, that
economics makes its first appearance as an independent scientific discipline in the
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eighteenth century, but, unlike neoclassical economists (old and new), classical
political economists did not seek to universalize their economic mechanisms looking
backwards in time to cover the entire human history, but, rather, looking at the
present economic system and its future evolution. In effect, the economic mecha-
nisms are expected to work in greater precision with the further development of
capitalism.

The Great Recession that broke out in 2007 took many of the (neoclassical)
economists by surprise, as they have adopted the idea of a fundamentally sound and
also self-equilibrating economic system, growing steadily since the early 1980s.
Some of them, sometimes with disarming honesty, admit that they did not know how
to handle the situation, while others have advanced interpretations that are anything
but convincing. For example, a real business cycle economist, Edward Prescott
(2004 Nobel Laureate in Economics) in a 2000 radio interview (see Tsoulfidis
2017) interpreted the crisis as a wave of inexplicable fears that captivated people
and governments, discouraged consumption and investment expenditures and drove
the economy into a crisis; interestingly, for such ‘a voodoo approach’, it is partic-
ularly odd to look for ways to cure the problem! Paul Krugman (2008 Nobel
Laureate in Economics), not exactly a heterodox economist, rightly, in our opinion,
described the current phase of macroeconomic theory as a ‘dark age of macroeco-
nomics’. The idea is that, as in the Middle Ages, contact with the ancient Greek
tradition, that is, the reason (A6yo¢) where the proof was the quintessence of theory,
was lost, similarly, the recent neoclassical macroeconomic theory lost, to a great
extent, its contact with reality and also with the Keynesian tradition, namely the
tradition that theorizes and seeks political intervention to guide the economy in
directions that favour the society at large and strengthen social cohesion.

This book aims at contributing mainly to the understanding of the mechanisms
governing the operation of the capitalist economy in light of the CPE approach. The
remainder of the book is structured as follows: Chapter 1 starts with the theory of
value and distribution in which the ideas of Smith, Ricardo and Marx are presented
and critically assessed so that they may become operational and, therefore, useful.
The idea is that capitalism is a system of ‘generalized commodity production’, which
means that, since this system is dominated by monetary exchanges, it follows that a
consistent theory of value and distribution is absolutely necessary for the under-
standing of its surface economic categories and their underlying mechanisms. With
this in mind, Smith’s labour theory of value is introduced as an intermediate step to a
more advanced Ricardo’s labour theory of value or, rather, relative prices. Ricardo’s
successes and failures are explained by referring to his numerical examples, from
which is extracted the core of a realistic approach to the estimation of natural prices
as the centres of gravitation for market prices. The analysis shows that Ricardo’s
theory of value is intertemporal in character, and this is an issue the empirical details
of which are pursued further in Chap. 4. Marx’s labour theory of value follows
immediately after and in which both the object of analysis and the data remain the
same as those of other classical economists; however, Marx’s notions of abstract
labour time, the two senses of socially necessary labour time as well as the intro-
duction of the concept of labour power enabled Marx to demonstrate the exploitative
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nature of the system and the production of value and surplus-value, all discovered
through and evaluated by labour time. The difficulty to identify the exploitative
nature of the capitalist system lies in the mediation of monetary relations, which give
the impression of equivalent exchanges and conceal the exploitative nature of the
system. The centrality of surplus in the growth and stagnation of capitalist economy
is a common feature in the analysis of Quesnay, Smith, Ricardo and Marx.

Chapter 2 deals with the conditions of reproduction of the capitalist system.
Classical analysis explicates that the system is not only capable of reproducing itself
on the same scale as shown in Quesnay’s Tableau Economique and Marx’s schemes
of simple reproduction, but also endowed with a relentless drive for expansion and
steady growth, as shown in Marx’s schemes of expanded reproduction. Both con-
ditions are hypothetical because economic growth is periodically punctuated by
long-lasting crises. Therefore, economic growth and crises represent inherent salient
features of the modus operandi of the capitalist system. In this chapter, the schemes
of reproduction are cast in terms of input-output tables with the aid of which
estimates of both the labour values and their monetary expression (direct prices),
alongside with prices of production, are provided.

Chapter 3 concerns itself with two central issues of economic theory: the first is
the famous ‘transformation problem’, which essentially refers to the logical consis-
tency of the classical theory of value and, in particular, to Marx’s labour theory of
value. The chapter continues by detailing the various approaches and solutions to the
transformation problem starting from Marx’s one, which, despite its semifinished
character, was in the right direction and that could not be further advanced because
of the lack of necessary mathematical theorems, which were discovered much later.
The second issue that this chapter deals with is what came to be known as ‘capital
theory controversy’. Hence, the two competing theories of value: the labour theory
of value and the marginal theory of value are brought together in an effort to show
their internal consistency. To be specific, if the classical theory of value makes the
labour time expressed in terms of technological requirements of production the
principal determinant of equilibrium prices, then the neoclassical theory makes
preferences and endowments, along with technology, the key determinants of
equilibrium prices. In the neoclassical theory of value, prices reflect relative scarci-
ties, and the capital theory controversies refer precisely to whether or not this holds
true when evaluating capital goods as produced means of production, and according
to those involved in the debate, the answer was negative.

Chapter 4, in a preparatory step, starts off with the explanatory power and
significance of the classical theory of value and argues that market prices are, in
fact, attracted to labour values and to prices of production as more concrete centres
of gravitation. For this, detailed data are utilized starting from the US economy and
include a number of countries and studies; the empirical results confirm that the
classical theory of value contains explanatory power that cannot be ignored. The
chapter also analyses related to the theory of value issues of technological change, as
this is reflected in the rising capital intensity of industries and long-run falling labour
content of commodities and questions related to the effect of distribution changes on
relative prices. These findings are particularly useful in the discussions of the law of
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the tendential fall in the rate of profit and lend support to Marx’s view that
technological change is capital using-labour saving in the long run. Furthermore,
the results from detailed input-output tables of the US economy ascertain the
Ricardian and Marxian views, that is, the movement of prices, induced by changes
in distribution, is monotonic. There may be exceptions, but these are very few and
hold for unrealistically low or high values in the distributive variables. In effect,
using input-output data, the results show that prices move monotonically in both
directions and the estimated wage rate of profit curves rules out the case of
reswitching. Nevertheless, the lack of reswitching is not proof that the neoclassical
scarcity theory of relative prices really holds; the reason for this is that the scarcity
theory of relative prices faces a more fundamental problem, namely, measurement of
capital in a way that is consistent with its initial premises.

In Chap. 5, the discussion is on the classical theory of competition as a dynamic
process of rivalry in the struggle of units of capital (or firms) to gain the largest
possible market share for themselves at the expense of their rivals. The CPE dynamic
theory of competition is characteristically different from the neoclassical static
conception of competition as an end-state, where actual prices and quantities pro-
duced are compared to those that would have been established had perfect compe-
tition prevailed. In fact, the neoclassical analysis of competition is quantitative in
nature for its focus is on the number (manyness or fewness) and also the size of
contestants. After a comparison of the two characteristically different conceptuali-
zations of competition, the analysis continues with deriving the laws of classical or
real competition between and within industries and their integration with the medi-
ation of regulating capital.

Chapter 6 deals with empirical aspects of the classical theory of competition and
examines the extent to which a central proposition or economic law of the CPE
theory of competition, that is, the inter-industry equalization of profit rates, is
confirmed. Among the other important aspects of the CPE approach include issues
such as whether there is monopoly and whether or not phenomena usually attributed
to the presence of monopoly power may have an alternative explanation based on the
classical theory of competition. The empirical research refers to the Greek economy,
continues with the Japanese one and ends with the US economy. The empirical
results corroborate the classical theory of competition and rule out the case of
monopoly and its power over market forces.

Chapter 7 extends the discussion of classical competition from the domestic to
international markets and the formation of international prices. The old debates on
unequal exchange and transfer of values are reintroduced in an effort to shed further
light on issues related to international trade and economic development. At first
sight, such a discussion may appear as a ‘relic’ of the past, but in the last decades,
there has been a revival of interest. The empirical analysis uses input-output data
available from the WIOD (2013, 2016) and provides approximate estimates of the
transfer of value between three pairs of countries, Greece-Germany, China-USA and
Germany-USA. Starting with the bilateral trade between Germany and USA, the
results indicate not so different unit labour values as to give rise to significant inter-
country transfers of value. However, when the comparison is between Germany and
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Greece, the differences in unit labour values are large and in favour of Germany. As
a consequence, when the exchange takes place, it follows that there are significant
transfers of labour values from Greece to Germany. Similar were the initial findings
in the USA-China bilateral trade. In particular, productivity in the USA is several
times higher than that of China and the wage rate in China is considerably lower than
that of the USA; however, both productivity and wage differentials in the last years
of the analysis tend to get narrower. Hence, the USA appears to possess an absolute
advantage when the comparison between the two countries is in terms of unit labour
values at the official exchange rate; on further examination and by taking into
account the purchasing power parity, the results reveal China the country with the
absolute cost advantage throughout the investigated period.

Chapter 8 opens with a discussion of the cyclical movement of capitalist econ-
omy. The idea is that besides the more or less expected short-term (inventory and
investment) cycles, there are other longer-term cycles. The time series data on a
number of variables lend support to the view of long cycles, also known as
Kondratiev waves, lasting around 50 years. Five such long cycles are identified,
from the industrial revolution to our times. A number of phenomena appear regularly
with the long cycles and an effort is being made to go beyond the surface and
identify the causes of the phenomena. The chapter concludes with the idea that the
evolution of profitability is responsible for the ‘ebbs and flows’ of economic activity
and the phenomena associated with it. More specifically, the chapter presents the
views of major economists on the tendential fall in the rate of profit and the
attainment of the ‘stationary state’ of the economy. Marx also argued that a secularly
falling rate of profit leads to the point of ‘absolute overaccumulation’ of capital.
Unlike the other economists, according to Marx ‘absolute overaccumulation’ is not
necessarily the end-state and collapse of capitalism, but rather a long gestation
period of major institutional changes which promote new profitability-restoring
innovations.

Chapter 9 focuses on the national income accounts (NIA) and the difference
between the official NIA based on neoclassical economics from those of the CPE.
The difference is the result of the dichotomy of economic activities in production and
non-production, which exists in both the CPE and the neoclassical economics.
Neoclassical economics considers all paid labour as productive regardless of
where it is employed. By contrast, the CPE distinction is like that followed in
good business practices and accounting of (industrial) corporations. In these prac-
tices, there is a clear demarcation line drawn between workers engaged in production
and those engaged in activities assisting production (superintendents, accountants,
guards, CEOs, etc.). The distinction is significant in businesses but not in neoclas-
sical economics and the official NIA. As a consequence, the CPE distinction of
production and non-production labour gives rise to markedly different estimates of
strategic economic variables from those of the neoclassical NIA.

Chapter 10 is about the long-run movement of the rate of profit in the postwar US
economy. The rate of profit follows a downward trend as a result of the rising capital-
output ratio measured in both nominal and real terms and of the rising value
composition of capital. The falling rate of profit is intrinsically connected to the
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economy’s growth rate, which also follows a downward trend. The econometric
analysis confirms this interconnection and bidirectional causality. This chapter also
tests the extent to which unproductive expenditures are subject to limitations that
restrict their ‘ratchet expansion’ as was once thought and concludes with the idea
that the falling rate of profit past a point should lead to a stagnating mass of real net
profits. The testing terrain is, once again, the US economy, and the hypothesis is to
what extent and in which time period the evolution of real net profits follows an
S-shaped pattern. The empirical analysis uses quarterly data on corporate profits of
the US economy in two long postwar periods, the first during 1947:1-1982:4 and the
second during 1983:1-2018:2. The characteristics of these two long cycles are
discussed, and an attempt is made to predict the end of the recessionary period of
the second long cycle and the beginning of a new, the sixth, long cycle.

Thessaloniki, Greece Lefteris Tsoulfidis
March 2019 Persefoni Tsaliki
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Part 1
Theories of Value and Empirical Evidence



Chapter 1 ®)
The Classical Theory of Value s
and Distribution

The study of the ‘surplus product’ is the true object of
economic analysis.

Piero Sraffa (D3/12/7:161.1) [The Piero Sraffa Papers
are kept at the Wren Library, Trinity College, Cambridge
(catalogue and access to documents at https://janus.lib.cam.
ac.uk/db/node.xsp?id=EAD%2FGBR%2F0016%
2FSRAFFA). Also, in Carter S. (2018)]

Every child knows that a nation which ceased to work, I will
not say for a year, but even for a few weeks, would perish.
Every child knows, too, that the masses of products
corresponding to the different needs require different and
quantitatively determined masses of the total labor of society.
That this necessity of the distribution of social labor in
definite proportions cannot possibly be done away with by a
particular form of social production but can only change the
Sform in which it appears, is self-evident. No natural laws can
be done away with. What can change, in historically different
circumstances, is only the form in which these laws operate.
And the form in which this proportional distribution of labor
operates, in a state of society where the interconnection of
social labor is manifested in the private exchange of the
individual products of labor, is precisely the exchange value
of these products.

Karl Marx (Letter to Kugelmann, July 11, 1868)

Abstract The theories of value and distribution of Smith, Ricardo and Marx are
presented and critically assessed so that they may become operational and, therefore,
useful. We explain Ricardo’s successes and failures by referring to his numerical
examples, from which we try to extract the core of a realistic approach to the
estimation of natural prices as the centre of gravitation for market prices. We
argue that Ricardo’s theory of value is intertemporal in character and its fundamental
premise can be tested empirically. The discussion of Marx’s labour theory of value
follows immediately after, and we explain his notions of abstract labour time, the
two senses of socially necessary labour time as well as the concept of labour power.
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4 1 The Classical Theory of Value and Distribution

The latter enabled Marx to show the exploitative nature of the capitalist system and
the production of value and surplus-value, all discovered through and evaluated by
labour time. We further argue that the economic theories advanced by the old
classical economists and Marx along with more recent theoretical developments
following Sraffa’s (Production of commodities by means of commodities: A prelude
to economic theory. Cambridge, UK: Cambridge University Press, 1960) book share
the same set of data and may be fruitfully integrated into the classical political
economics (CPE).

Keywords Market and natural price - Elasticity of relative prices - Labour theory of
value - Law of value - Surplus value

1.1 Introduction

This book deals with the economics of modern capitalism, that is, the mode of
production whose major characteristic is the ‘generalized” commodity production,
‘generalized’ in the sense that the services of labour are purchased and sold in the
labour market; in fact, the presence of labour market is the salient feature of
capitalism distinguishing it from past modes of production. Furthermore, commod-
ities are produced in order to be exchanged for profit, and production for profit-
making becomes a purpose in itself. In such an economic system, the role of the
market, where exchanges take place, is central as opposed to the previous modes of
production, where the role of the market was only peripheral and the exchange was
more accidental and, by far, less regular. The exchange of commodities takes place at
market prices which are characterized by high volatility. A superficial examination
of the movement in market prices might lead to the conclusion that they are purely
stochastic, and their behaviour resembles more of a random walk and less of an
ordering principle. A more thorough study of the movement of market prices,
however, would reveal that their fluctuations may be subjected to abstract theoriza-
tion, which is another way to say that beneath the ‘ebbs and flows’ of the market and
the actual movement of prices, there is another set of more fundamental prices which
function as centres of gravitation of the seemingly stochastically behaving market
prices.

The purpose of this chapter is to show to what extent, if any, the classical theory
of value and distribution—based on the writings of the old classical economists
(mainly Smith and Ricardo) and Marx and in the more recent classical literature,
especially after Sraffa’s seminal contribution—is logically consistent and contains
the required explanatory content with respect to the determinants of the observed
market prices. In this book, all of the above contributions are integrated into a single
one which came to be known as the classical political economics (CPE) approach,
whose salient feature is the long-period method of analysis and the object of study is
the determination of a set of more fundamental economic categories underneath the
observed and ephemeral ones, namely, the market prices.
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The classical approach (in its old and modern version) shares a set of common
data which is the starting point for the assessment of equilibrium prices. This set of
data includes:

e The level and composition of output
e The real wage
* The state of technology

The old classical approach since the last quarter of the nineteenth century has
been marginalized by an alternative which, although shares the long-run perspective,
uses a quite different set of data to explain the exact same object of analysis, that is,
the equilibrium prices. This alternative is the neoclassical approach, which is based
on the following set of data for the derivation of equilibrium prices:

* The preferences of individuals, as these are expressed by the ordinal or cardinal
utility functions

¢ The size and distribution of the initially given endowment of goods as well as the
services of factors of production

e The array of cost minimizing technological alternatives

In what follows, we pursue the CPE strand of economic thought which in the last
decades made significant progress. In fact, this book is an effort to show the areas
of progress made by the CPE perspective on theoretical and empirical issues of
importance to economic theory in general and to point out questions that can be
further pursued in future studies. Naturally, in the next section, we introduce Smith’s
achievements in the theory of value and continue with Ricardo’s contributions, and
subsequently we deal with important aspects of Marx’s theory of value.

1.2 The Object of Economic Analysis

Adam Smith (1723-1790) was the first economist, who defined in a clear and
analytically sound way the distinction between the market prices of commodities
and a more fundamental set of prices, that is, the natural prices. The latter are
characterized by relative stability and function as the centres of gravitation for the
continually fluctuating market prices. According to Smith (1776), the natural
(or equilibrium) price gathers all the systematic and therefore long-lasting charac-
teristics of the commodity, whereas its market price congregates all the ephemeral
ones. Hence, the natural price is the one that can be subjected to abstract theorization,
while the market price is not amenable to such theorization. Smith, by making this
fundamental distinction between natural and market price, essentially determined the
object of economic analysis which is the identification of the determinants of natural
prices of commodities. The distinction between these two kinds of prices is of
supreme importance and led to the genesis of economic theory or political economy.
As a matter of fact, for this conceptualization, Smith is rightly regarded as the father
of political economy.
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Fig. 1.1 Market and natural price over time

This ‘discovery’ of natural prices by Smith constituted the object of analysis in
economic theory, and since then economic approaches share the same object of
analysis although they use different sets of data to explain it. For example, the
natural price in Marx’s analysis is called ‘price of production’, and the famous
‘transformation problem’ (whose details we discuss in Chap. 3) refers to the complex
mediations between the natural and market prices. This same distinction can also be
found in neoclassical economics; for example, in the works of Alfred Marshall, the
‘long-run price’ is another name for the natural price. Consequently, both the
classical and neoclassical schools of economic thought share a common object of
analysis which is the determination of long-run equilibrium (natural) prices of
commodities."

In what follows, we take a closer look at the elemental distinction between natural
and market prices starting from Smith’s definitions according to which:

[t]he actual price at which any commodity is commonly sold is called its market price. It may

either be above, or below, or exactly the same with its natural price.

(Wealth of Nations, p. 56)

Figure 1.1 above illustrates Smith’s view on the relation between the natural
price, p*, of a commodity and its respective market price, p, over time.

In Smith’s analysis, market prices are merely a descriptive category and as such
may fluctuate for a number of reasons (i.e. the presence of shocks of various kinds)
which by their very nature are not characterized by any systematic feature and,
therefore, cannot be theoretically analysed. By contrast, natural prices are the result
of permanent and long-lasting economic forces that are in place over time, and
therefore they can be theoretically derived. Simply put, the natural prices are the
centre of gravitation for market prices which, at times, may significantly deviate but

'Since the 1960s, the object of analysis of a strand in neoclassical economics—known as the
intertemporal equilibrium approach—is no longer the natural and therefore the long-run but rather
the short-run prices (Milgate 1979; Dixit and Norman 1980).
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from a point onwards revert towards the natural ones. In Smith’s words, commod-
ities are sold at their natural price, that is, the price at which:

is neither more nor less than what is sufficient to pay the rent of land, the wages of labour and
profits of the capital employed to create, prepare and bring it to market, according to their
natural payments.

(Wealth of Nations, p. 55)

One could argue that the movements in the market price of a commodity are
determined by the combination of forces of supply and demand. But in this case, if
supply equals demand, then how is the value of a commodity determined? And what
determines supply and demand? Marx characterized the economists that explained
the equilibrium prices by the ephemeral forces of supply and demand as ‘vulgar
economists’.”> The reason for this characterization is that the so-called forces of
demand and supply must be explained with something more fundamental. In this
sense, one cannot characterize as ‘vulgar’ the neoclassical economics because
underneath the demand curves are the preferences or utility of individuals and
behind the supply curves are the disutility of individuals when they decide to offer
or sacrifice their endowments. One may criticize the neoclassical approach for
subjectivity for it relies on preferences, but not on the grounds that it does not
recognize the difference between surface economic variables and their respective
more fundamental ones. Similarly, the classical approach cannot be characterized as
‘vulgar’ since the given technology and real wage which are both amenable to
quantification and when combined together may determine the natural
(or equilibrium) prices.

As Rubin (1972, p. 174) notes, the term ‘natural’ in Smith has two dimensions:

* ‘Spontaneity’ according to which the natural price is imposed by the operation of
the market and free competition (more on this in Chaps. 5 and 6) and not by law,
ethics or morality as used to be during the period of feudalism, where the ‘just
price’ (justum pretium) or ‘fair’ or ‘legally determined price’ dominated the
formation of actual prices

e ‘Law-determined regularity’ according to which the natural price is regulated by
the operation of economic laws or market mechanisms which are independent of
‘man’s will’

Therefore, the natural price is neither arbitrary nor random, which means that all
prices are not natural ones. Thus, only a single price can be thought of as the centre
of gravitation around which market prices turbulently fluctuate. Only at that price is
demand equal to supply, and only this central price is equal to the sum of natural
wages for labour, natural profits for capital and natural rent for land. According to
Smith the natural remunerations of the factors of production (labour, capital and
land) are also set by the market mechanism. More specifically, individuals motivated
by their self-interest inescapably are brought to conflict with other similarly

2“The vulgar economists [. . .] assume the value of one commodity [. ..] in order in turn to use it to
determine the values of other commodities” (Capital 1, p. 174).
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motivated individuals, and from these competitions of self-interests, the formation of
natural prices for goods and natural rewards for factors of production are formulated.

In order to illustrate the way in which the natural prices of commodities and
natural payments of factors of production are attained, let us hypothesize a producer
who naturally would like to sell his commodity at the highest possible price but
cannot do so because of competition from similarly motivated and therefore rival
producers; as a result, the producers of the same commodity tend to sell at approx-
imately the same price, which is another way to say that we have the operation of the
‘law of one price’. In a similar fashion, the profits of the invested capital tend to
equalize; hence, we have the ‘law of equal profitability’. More specifically, if pro-
ducers in an industry make excessive profits, competition (other things equal) will
increase their supply relative to demand (due to acceleration of investment) in
this particular industry; hence, the price will be reduced to the point ensuring that
the industry in question will be making the economy-wide average rate of profit. The
converse will be true, if an industry’s profit rate falls short of the economy’s average
one.”

Turning now to the definition of natural wage, this is assumed equal to the money
wage which ensures the reproduction of workers, in effect, the reproduction of the
supply of labour services. A higher money wage, according to Smith, leads to the
growth in population through a higher birth rate (and, at the same time, lower child
mortality rate) which eventually increases the labour supply, reduces wages and
brings down the wage to its socially determined level, that is, back to its natural
level; the converse will be true if the money wage falls short the socially determined
natural one. The natural rent is defined in similar fashion, that is, the rent which is
paid on lands of similar quality.

At this point of analysis, it is of interest to mention Smith’s view on the interplay
between natural price and demand or supply according to which:

[t]he market price of every particular commodity is regulated by the proportion between the
quantity which is actually brought to market, and the demand of those who are willing to pay
the natural price of the commodity, or the whole value of the rent, labour, and profit, which
must be paid in order to bring it thither. Such people may be called the effectual demanders,
and their demand the effectual demand; since it may be sufficient to effectuate the bringing
of the commodity to market. It is different from the absolute demand. A very poor man may
be said in some sense to have a demand for a coach and six; he might like to have it; but his
demand is not an effectual demand, as the commodity can never be brought to market in
order to satisfy it.

(Wealth of Nations, p. 56)

Figure 1.2 below encapsulates the above discussion about the classical long-run
approach of analysis, and, at the same time, it reveals the characteristic difference to
the determination of equilibrium price between the classical and neoclassical
approaches (Garegnani 1983)." If a commodity is sold at its natural price, this is
because a specific amount of it is being demanded. Therefore, in Smith and in the

3The details of this competitive process are discussed in Chaps. 5 and 6.
4See also Eatwell (1977), Eatwell and Milgate (1983 and 2011) and Eatwell et.al. (1987).
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Fig. 1.2 Natural and
market price, effectual 14
demand and supply
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classical approach in general, the natural price is a prerequisite for the determination
of both the demand and supply and not the other way around as in the neoclassical
approach! In Fig. 1.2, the vertical axis depicts the market price, p, of a commodity,
whereas the horizontal axis its quantity produced, x.

According to Smith, the effectual demand is defined at point x* on the horizontal
axis corresponding to the natural price, p*, on the vertical axis. For example, if the
quantity supplied falls short of that demanded, the market price p will be higher than
the natural price p* giving rise to excess profits. This is not an equilibrium situation,
and it is restored through an increase in investment and output produced; as a
consequence, in due course, the market price will fall to its natural price. Should
production exceed the effectual demand x*, the converse is expected; that is, the
withdrawn of investment and the corresponding reduction in supply will raise the
market price up until it is equated to natural price. Hence, in Fig. 1.2 only the shaded
areas are of economic interest since it is not logical to assume cases where the actual
demand to be lower (higher) than the effectual demand and prices to be lower
(higher) than the natural price as the non-shaded areas indicate. That is, the south-
west and the northeast areas of Fig. 1.2 lack economic interest.

The above analysis often gives the impression that Smith refers to the usual
demand and supply curves which, however, he did not draw simply because it was
not customary in his time (Blaug 1997; Ekelund and Hébert 2007, inter alia). In
Smith as well as in the classical economic analysis, however, there are no demand
curves as they are found in the usual economic textbooks. The reason is that each
point on an ordinary (neoclassical) demand curve indicates a possible equilibrium
situation; the latter implies that each point on a demand curve corresponds to a
possible natural price arising from the intersection of demand and supply curves. By
contrast, in the classical analysis, the natural price is a single equilibrium point,
and the market prices arise either in the northwest or southeast quadrant, as shown
by the shaded areas in Fig. 1.2. Furthermore, market prices are not related to any
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equilibrium conditions, and instead they reflect the ‘noise’ and turbulence of reality,
where profits, wages and rents are away from their natural magnitudes! Hence, in
CPE market prices display, on the one hand, high volatility over time which is
attributed to any number of factors and, on the other hand, erratic behaviour for
which there is no theory that can explain it. Among these seemingly nonsystemic
factors that affect market price are uncertainty, preferences, natural phenomena in
general, conflicts of any kind, etc.

From the above, it becomes abundantly clear that the Smithian conceptualization
of natural price and its connection to free competition is what elevated the discipline
of economics and rightfully gave it a scientific status. Smith argued that the com-
petitive process tends to integrate the regular and systematic relationship between the
various types of prices. He described this relationship as the law of supply and
demand,’ which is characteristically different from the theory of supply and demand
of the neoclassical economics. In fact, the law of supply and demand does not refer
to the determination of the natural (normal) price but only to the proposition that
market prices will orbit continuously around their normal (natural) ones. In Smith’s
analysis, the market prices reflect the distorted reality, that is, they are disequilibrium
prices, whereas the neoclassical supply and demand schedules represent sets of
market prices that are viewed as the locus of potentially equilibrium points. In
particular, the typical demand schedule in microeconomic framework shows how
much of a commodity individuals would be willing and able to pay for at each
potential natural price from the list of alternatives; the usual supply curve indicates
how much (and at what natural price) a certain quantity of a commodity should be
produced, if the costs (payments for the services of the factors of production) are
estimated at their natural price. Hence, any point of intersection between the demand
and supply schedules, as already mentioned, is a potential equilibrium point that
might be the equilibrium price. Thus, in the neoclassical tradition, there is an array of
potential natural prices defined by the forces of demand and supply, whereas in the
classical analysis, given the state of technology and the real wage, the natural price is
uniquely defined. Eatwell (1977, pp. 61-68) points out that according to Smith
market prices are determined by the law of demand and supply but not by the
neoclassical theory of demand and supply which is based on the intersection of
demand and supply curves or schedules.

Both classical and neoclassical approaches, despite their paradigmatic difference,
attempt to determine the natural prices of commodities. This is the reason why they
are ‘antagonistic’ to each other’s approaches because they share the exact same
object of analysis. In this chapter, we present and examine the CPE price theory
based on the writings of the old classical economists (mainly Smith and Ricardo)
and Marx.

5The truth is that Smith never used this expression (see also Lowe 1975, p. 417).
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1.3 The Old Classical Economists and the Labour Theory
of Value

The classical economists—hence we will discuss the essentials of the contributions
of Smith and Ricardo—classified commodities into two broad categories: those that
are not reproducible, such as rare books and coins, works of art, and the like, and
those that are produced. The non-reproducible commodities constitute a negligible
proportion of total production, and their price determination is not possible since it
depends on ephemeral and therefore nonsystematic factors. By contrast, for the
reproducible commodities making up the totality of production and constituting
the main bulk of commodities, Smith, initially, and Ricardo, subsequently, argued
that their relative prices are determined by the respective quantities of labour time
required for their production.

1.3.1 Adam Smith’s Theories of Value

We begin by presenting Smith’s analysis in which the production and exchange
processes take place in a hypothetical primitive society (“the rude and early stage of
society”) of hunters who are engaged in the hunting of two species, namely, deer
(D) and beavers (B). Assuming that the hunting of a deer needs 4 h, while that of a
beaver requires twice as long (8 h), the price of deer relative to beaver would be

Pp Lp 4h

=—= = L (1.1)
Py Lg 8 2
where Pp and Py are the prices for deer and beaver, respectively, and Lp and
Ly correspond to the labour times needed to catch the two species; hence, we can
say that in this society two deer will be exchanged against one beaver. In Smith’s
example (Eq. 1.1), the exchange ratio 2D = 1B is the only one that can last, that is, to
provide an equilibrium set of relative prices, where the hunter spends 8 h to catch
either two deer or one beaver. Any other exchange (or relative price) ratio (other
things equal) would be out of equilibrium and, therefore, could not last.

By way of an example, let us suppose an exchange ratio 1D = 1B. In such a case,
very few hunters would continue hunting beavers simply because 4 h of hunting deer
could be exchanged with one beaver. Hunters alternatively could spend 8 h and
capture two deer, one of which they will gladly exchange it against a beaver whose
hunting time requires 8 h. It is certain that the ratio of one-to-one could not last since
the oversupply of deer would reduce their price while the shortage of beavers would
increase their price. Thus, other things constant, it would not take long for the
restoration of the equilibrium exchange ratio at 2D = 1B, that is, the rate at which
hunters would not have any particular interest or concern to revert exclusively to
hunting deer or beavers.
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Smith, parallel to the labour theory of value (LTV), however, developed the
labour-commanded theory of value, whereby the value of a commodity is deter-
mined by the amount of labour that it can purchase or command. In Smith’s words:

The value of any commodity, therefore, to the person who possesses it, and who means not

to use or consume it himself, but to exchange it for other commodities, is equal to the

quantity of labour which it enables him to purchase or command. Labour, therefore, is the

real measure of the exchangeable value of all commodities.
(Wealth of Nations, p. 30)

Following Smith’s argument and assuming away the land input, the natural price
of a commodity will be

p =w'L+rK (1.2)

where starred variables indicate the natural payments. In particular, p* is the natural
price of commodities, w* is the natural wage of labour, L, r* is the natural rate of
profit and K is the value of the invested capital. We may write Eq. (1.2) as follows:

pwt =L+ (¥ /w)K (1.3)

In a hypothetical society like the one with hunters, there is no capital (K = 0);
hence we hypothesize a society of self-employed, where we will have

p/w" =L (1.4)

that is, the natural price of each commodity commands a respective amount of labour
required for its production.

Smith argued that in a primitive society and economy, the hypothesis of deter-
mining relative prices according to relative labour times needed for their production
is absolutely correct; the same holds true for the labour-commanded theory of value.
But when Smith’s analysis was extended to modern society, he found that the
presence of capital and wage labour invalidated the initial hypothesis of the deter-
mination of natural relative prices according to the relevant quantities of labour. In
other words, he found that the natural price of a commodity is no longer equal but
exceeds the cost of labour (the product of the quantity of labour, L, times its normal
remuneration, w*), because its price includes now also the profits on invested capital
(and/or the rent in the case of agricultural products). In such a society, where
production takes place with the employment of both labour and capital, the natural
price of a commodity will be greater than its labour value. Alternatively, the labour
commanded, that is, the ratio of the price of a commodity to the wage exceeds the
amount of labour spent on its production.

pr/wt>L (1.5)

Figuratively speaking, the case of labour-commanded theory of value of a
commodity can be portrayed in the following way.
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v

Fig. 1.3 Labour-commanded theory of value

From Fig. 1.3 below, we observe that (p/w); = L; when r = 0 and deviations start
for a rate of profit r > 0; that is, the deviations are directly related to the rate of profit.
Hence, the question is how large are these deviations and at what rate of profit?
These are questions that we grapple with in Chap. 4.

Problems of this kind led Smith to abandon the LTV in conditions of capitalism
and instead to focus on different theories of value, such as the so-called adding-up
theory of value [a term attributed to Dobb (1973)], according to which the natural
price of a commodity is determined by the sum of the three (natural) incomes, i.e.
wages, profit and rent times the quantities of labour, capital and land, respectively.
Formally,

Natural price (p*) = Natural wage (w*) x Labour (L)
+ Natural rate of profit (r*) x Capital (K)
+ Natural rent rate (p*) x Land (T) (1.6)

Nevertheless, two problems arise in this last theory of value: First, the problem of
circularity, since natural prices require natural payments and natural payments
require natural prices; in other words, we enter into a vicious circle from which
there is no way out. Second, Smith’s definition and the subsequent use of this
definition to real world conditions entails that changes in natural payments lead to
changes in the price level; thereby, questioning the fundamental classical assump-
tion, that is, the antagonistic relationship between wages and profits.

1.3.2 Ricardo and the ‘93% Labour Theory of Value’

Ricardo (1819) in the introduction of his book Principles of Political Economy and
Taxation (Works 1) boldly states that the supreme problem of political economy is to
identify the laws that determine income distribution and the prerequisite to study
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these laws is a theory of relative prices (a theory of value) of commodities (Works 1,
pp. xiv—xv). Ricardo advanced the theory of value more than any other economist of
his time; it was, however, impossible to supersede a series of hurdles that continue
even today to occupy the economists’ attention.

The first chapter of the Principles titled ‘On Value’ begins with a discussion
about Smith’s distinction between use value and exchangeable value. Ricardo
argues that the use value of a commodity is a prerequisite for exchange, yet the
exchangeable value of a commodity cannot be assessed in terms of its usefulness
(Works 1, p. 6). Furthermore, he argues that the issue of scarcity is important only in
the case of non-reproducible goods whose relative prices are determined entirely
by subjective and therefore not amenable to theorization factors. The vast majority
of goods are reproducible, and, with regard to them, Ricardo accepts Smith’s
LTV according to which the relative prices of commodities are approximately
proportional to the relative quantities of labour that were spent on their production.
In Ricardo’s words:

[tlhe value of a commodity, or the quantity of any other commodity for which it will
exchange, depends on the relative quantity of labour which is necessary for its production,
and not on the greater or less compensation which is paid for that labour.

(Works 1, p. 11)

Ricardo, being more insightful in his analysis, argued that Smith did not notice
that although the LTV does not apply fully to capitalism, nevertheless it applies to a
quite satisfactory extent. After all, even laws of physics do not fully hold, but they
are modified by the presence of external factors, for example, the ‘law of gravity” and
the atmospheric frictions.

Ricardo’s contribution to the theory of value is that he studied further the relation
between relative prices and the labour time required to produce commodities, and he
insisted on the idea that labour time is the central determining factor of the move-
ment of natural prices. For example, notes Ricardo:

The main cause of change in relative values of commodities is the increase or decrease in the
amount of labour required to produce them.
(Works 1, p. 36)

Ricardo understood fully well that market prices are, prima facie, determined by
the forces of supply and demand. Furthermore, he pointed out that the continual
fluctuations in market prices are regulated by something more fundamental and
persistent than the ephemeral forces of supply and demand. Ricardo identified
this more fundamental and persistent force with the “principle of equal profitability’
whose operation entails the establishment of ‘natural prices’ across industries.

Furthermore, Ricardo introduced to his analysis the dimension of time. More
specifically, if we hypothesize two commodities A and B and their respective prices
P, and Py whereas the associated with these prices labour times are L, and Lg, the
relative prices of the two commodities are not equal to relative labour times, that is,
P4/Pg # Lu/Lg, as in Smith’s LTV, but rather the change in relative prices depends
on the change in the relative labour times.



1.3 The Old Classical Economists and the Labour Theory of Value 15

A(Pa/Pp) = f[A(La/Lp)] (1.7)

That is, the intertemporal changes in relative prices of commodities depend on the
changes in relative labour times. Hence, if for some reason the ratio P4/Pp changes,
then it is not enough to know that this is due to a change in the ratio of L,/Lg, because
such a change can come from a number of causes. For example, supposing that the
ratio P4/Pp rises, this might be due to a rise in L4 while Lg remained constant or due
to a fall in Lz while L, remained constant or because L, increased at a faster rate
higher than that of Ly or Lg fell by more than the fall in L,.

According to Ricardo, a way out of these riddles would be a commodity whose
production would always require the same quantity of labour and whose price would
not change with changes in the income distribution. Furthermore, by using such a
commodity as a numéraire, one could identify the source of variation in relative
prices in the face of changes in the quantity of labour contained in the production of
the other commodities. Ricardo called a commodity with these two qualifications an
‘invariable measure of value’ (IMV)6 and searched, in fact, devoted the rest of his
intellectual life to the discovery of either an actual or analytical such a commodity,
without success.” It is important to note that in Ricardo’s time the right-hand side of
the relationship (1.7) was unknown, and, therefore, Ricardo was searching for an
IMYV in order to determine the cause of change in the visible part of the relation
(1.7), that is, the relative prices. Nowadays, the need for a Ricardian IMV is less
imperative because we now have the required data for both sides of the above
relation.

Ricardo argued that the value of the product is determined not only by the direct
labour expended on its production but also by the indirect labour expended on its
means of production. He notes:

Not only the labour applied immediately to commodities affects their value, but also the
labour which is bestowed on the implements, tools, and buildings, with such labour is
assisted.

(Works 1, p. 23)

In other words, the exchange ratios of commodities are determined by their
respective labour times with fixed capital only transferring its exchange value
gradually through its depreciation. However, in the numerical examples that he
used, which today might be called economic models, for simplicity reasons, Ricardo
assumed that the fixed capital does not depreciate at all.

For Ricardo, the LTV applies fully to primitive (or pre-capitalist) societies and to
a great extent to the modern capitalist society, where production of commodities
takes place with the combination of capital and wage labour. Ricardo was keen to
notice that in capitalism the accuracy and, therefore, the one hundred percent validity

5The IMV could also be used as an index for the intertemporal estimation and comparisons of the
wealth and therefore the well-being of a society.

"Marx called these efforts ‘blind alleys’ precisely because they could not reach any satisfactory
answer to the question.
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Table 1.1 Determination of relative prices in Ricardo with the presence of fixed capital

K W=wL K/L I =r(K+wL) P=wL+1I
Commodity A £5500 £5000 £55 £1050 £6050
Commodity B £1500 £5000 £15 £650 £5650

of the LTV is somewhat reduced by three factors, namely, the presence of fixed
capital, the changes in income distribution and the difference in turnover times in the
production processes. It is worth noting that Ricardo is the first economist, who
systematically constructed economic models on the basis of which he derived
theoretical propositions with sufficient generality. These models are typically cast
in terms of super-simple numerical examples with the aid of which Ricardo revived
and, at the same time, strengthened the validity of the LTV by showing the limited
effects of the above three factors on the relative prices of goods. The resulting
deviations of estimated relative natural prices from their respective relative labour
times in his numerical examples were usually minimal, typically less than 7%, and in
the subsequent literature (e.g. Stigler 1956), this came to be known as the ‘93%
labour theory of value’.

1.3.3 Deviations from the Labour Theory of Value Induced by
the Presence of Fixed Capital

According to Ricardo, the relative price of the industries that employ more capital
than labour will be greater than their relative amounts of labour and vice versa.
Based on Ricardo’s numerical example which we modify somewhat but always
remain within his spirit, let us suppose two industries producing commodities, A
and B, by employing labour and capital. In particular, the two industries employ
100 workers (L) with an annual wage w = £50; hence, the amount of labour is the
same in both industries. However, the industry producing commodity A (cotton in
Ricardo’s example) employs a capital good (machine) worth £5500, while the
industry producing commodity B (corn in Ricardo’s original example) uses another
capital good with much less value, only £1500. Hence, it is important to note that
commodity B in Ricardo’s example is supposed to be produced with no fixed capital.
In our view, this is a super extreme example, and we opted to modify it only with
respect to the commodity B by assuming that employs some fixed capital, however,
far less than that of industry’s A. The purpose of this modification is to derive some
interesting generalizations while at the same time maintaining the extreme character
of Ricardo’s numerical example. Let us further assume (with Ricardo) that the rate of
profit (r) is the same in both industries and equal to 10%. With this information in
mind, we construct Table 1.1.8where K denotes the value of the machine, W denotes
the wage bill, w stands for the annual wage per worker, L stands for the number of

8For reasons of simplicity and clarity of presentation, Ricardo assumes that capital lasts forever
which is another way to say that there is no depreciation.
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workers, 17 stands for total profits, r is the uniform profit rate equal 10% and P is the
price of the commodity. The above numerical example shows that the relative prices
of commodities are no longer proportional to the amount of labour employed, a
result displayed in the last column of Table 1.1.

Py 6050 Ly 100
PB_5650_1'07>L3_100_1 (1.8)

The differences between the relative prices and the relative quantities of labour
spent on the production of both commodities is what made Smith to abandon the
LTV. Ricardo, however, noticed that such deviations are relatively small and can be
theorized for they depend on the different capital-wage ratios (K/W) or, in Marxian
terms, the different value compositions of capital, a concept whose details are
discussed in the next chapters. Because the wage rate is supposed to be given and
uniform across industries, the relative prices depend essentially on the differences
between the capital-labour ratios of the two goods. If the capital-labour ratios were
the same, there would be no deviation between relative prices, P,/Pg, and the
respective labour quantities, L,/Lg. These results become more transparent, if we
formulate the relative prices from the data displayed in Table 1.1. Thus, we may
write

Py wLy+ r(wLsy + Kj)

= 1.9
PB WLB+F(WLB+KB) ( )

By factoring out in the numerator the term wL, and in the denominator the
term wlLg, we get

Py {WLA} l+r(l+WK—A) w10

P, L Kp
B |Whkp 1+r(1+W—L3)

The subtraction of relative labour times from both sides of Eq. (1.10) gives

S K
PA LA_ LA 1+r(1+ﬁ) LA

Pg Lp |Lp| ]+r(1+fo;) Lg

_ [La] ;(KA KB) (1.11)

_LB_ w _|_ r(w _|_ %) LA LB

sign of deviation

size of deviation

The relation (1.11) shows that the relative prices of the two commodities are
affected by the presence of capital and the rate of profit but only in a strictly defined
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and therefore predictable way. Clearly, both the sign and size of the difference
between relative prices and labour times depend ‘almost exclusively’ on the
capital-labour ratios of the two commodities since all the above variables are strictly
positive and assumed given. In effect, by entering the numbers from Table 1.1, we
derive the percentage deviation which will be

Py Ly

Py Lp

100( 5 )z7% (1.12)
(%)

The numerical example is extreme for it accepts the presence of very large
differences in capital-labour ratios in the production of the two commodities.
Nevertheless, even in such an extreme case, the difference between relative prices
and relative quantities of labour is only 7%. Furthermore, this difference is predict-
able since it depends on the capital-intensities measured by the capital-labour ratio.

The profit rate also affects relative prices but in a limited and predictable way, and
its effect gradually fades away due to its long-term downward trend, a common
contention of classical economists and in effect of all major economists as we
discuss in Chap. 8. If, for example, the rate of profit falls to 5%, then the deviation
between relative prices from relative quantities of labour (which are not affected by
changes in distribution) is reduced to about 3.7% (see Table 1.2 and Fig. 1.4, below).

Table 1.2 Relative prices and their elasticities with respect to selective profit rates

r 0% 5% 10% 20% 40% 62.5% |70% 80% 90% 100%

% 1.00 |1.037 |1.070 |1.127 |1.210 |1.275 1.293 | 1.310 |1.332 |1.347
B

e, 0.026 |0.053 |0.086 |[0.114 |0.119 0.118 |0.117 |0.115 |0.112
1.4 0.14
& Relative price, l.h.s.
PB 1.2 0.12
1 0.1
Elasticity of the relative price with
respect to the rate of profit, r.h.s.
0.8 0.08
0.6 0.06
0.4 0.04
0.2 0.02
0 0 r

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%  110%

Fig. 1.4 Relative prices, elasticity and rates of profit
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In the extreme and, therefore, entirely hypothetical case where the rate of profit is
zero, the percentage difference of the relative prices from the relevant quantities of
labour is also zero, regardless of the differences in the capital-labour ratio which is
another way to say that the LTV fully holds. It is important to stress that the resulting
size of the deviation of relative prices from the respective relative labour times not
only is expected to be small but also predictable for it depends on the difference
between the capital-labour ratios of the two industries provided that the wage rate is
uniform and remains constant in the face of hypothetical changes in the rate of profit.
Nevertheless, these assumptions are only made for illustrative purposes, and in the
next subsections, we bring into the analysis Ricardo’s ‘fundamental law of distribu-
tion’, according to which there is an inverse relationship between the wage rate and
the rate of profit (Kurz 2018).

With the above in mind, we derive the dependence of the direction or the sign of
the relative prices on the changes in the rate of profit by differentiating Eq. 1.9 with
respect to r. Thus, we may write

(1.13)

P
d(ﬁ) . d WLA+V(WLA+KA) o W(KALB—KBLA)
dr  dr N

dr WLB + V(WLB + KB) (WLB + I'WLB + FKB)2

Since, the denominator of the above fraction is always positive, it follows that the
sign of the above derivative depends exclusively on the sign of the numerator. In
particular,

Ks K
KaLg — KpLy = (=2 =28 ) L1 (1.14)
Ly Lg
and
d(P—A) Ki K
sign dl:? = sign <L:: - Lj) LiLg (1.15)

Table 1.2 below presents selected results of our experiments with different rates
of profit starting from zero until we reach the 100% taken as a kind of a maximum
possible rate of profit. It is important to stress that at the time that Ricardo was
writing both the assumptions of 10% and 100% rate of profit were rather extreme
and the actual economy’s rate of profit should lie somewhere between these two
percentages. Ricardo selected a rate of profit of 10% for the shake of simplicity and
convenience although it was not too unrealistic if we think that he was writing
during the first major downturn of the long wave after the industrial revolution (see
Chap. 8).

For reasons of visual inspection and clarity of presentation, the pairs of rates of
profit—relative prices—from Table 1.2 are plotted in Fig. 1.4. The relative prices are
estimated on the left-hand side (Lh.s.) axis and the rate of profit (which increases
by increments of 2.5% at a time) on the horizontal axis whereas the elasticity of
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the relative price with respect to the rate of profit on the right hand side vertical axis
(r.h.s.), such an experiment although in slight deviation, nevertheless, is in full
compliance with Ricardo’s spirit and logic.

Table 1.2 as well as Fig. 1.4 show that when r = 0, the relative prices of the two
commodities will be equal to relative labour times and also equal to one

Pa/Ps=1Ls/Lp =1 (1.16)

We observe that the deviations between relative labour values and relative prices
are directly related to the rate of profit shown on the horizontal axis; the deviations
start from zero when r = 0% and P4/Pp = 1, and, as the rate of profit increases, the
deviations also increase but at a decreasing rate. For example, when the rate of profit
doubles (say from 10% increases to 20%), the deviation between relative prices and
relative labour times increases from 7% to 12.7%. From the results displayed in
Table 1.2 and Fig. 1.4, it becomes abundantly clear that past a point the relative
price becomes increasingly less sensitive to changes in the rate of profit. In effect,
the second derivative of relative price with respect to the rate of profit (Eq. 1.13)
gives

d*(P4/Pg) _ _ 2w(wLs + Kp)(KaLg — KpLa) (1.17)
dr? (wLp + rwLg + rKp)’ |

Clearly, if the capital-labour ratio in the production of commodity A is higher
than that of commodity B as in the numerical example, it follows that the second
derivative will be negative, which is another way to say that the relative price path
will be concave.

Although Ricardo did not use calculus and elasticities, nevertheless by presenting
his views in modern terms, we make easier for nowadays economist to appreciate
better Ricardo’s contribution to theory of value by casting it in terms of modern
microeconomics. Thus, it comes as no surprise that the elasticity of relative price
with respect to the rate of profit, e,, displayed in the third row of Table 1.2, is smaller,
in fact, much smaller than one.’ In particular, we have

. _da/Py) _r
' dr (P4/Ps)
W(KALB - KBLA) r
 (wLg + rwLg + rKp)> Wha + r(wLa + K4) (1.18)
WLB —+ r(wLB —+ KB)
W(KALB - KBLA) r

= <1
(WwLg + rwLg + rKp) (WLa + rwLs + rKp)

The estimation of elasticities is based on the application of midpoint formula.



1.3 The Old Classical Economists and the Labour Theory of Value 21

In the above numerical example, where the rate of profit increases from 10% to
20%, the respective elasticity is e, = 0.086, which is another way to say that the
realistic percentage changes in relative prices brought about by a percentage change
in the rate of profit are relatively small and get smaller as the rate of profit increases
even more; for example, if the rate of profit rises from 20% to 40%, the relative price
elasticity becomes 0.114; in other words the elasticity increases by a decreasing rate.
These results and discussion lend support to Ricardo’s view that the relative labour
times are the decisive regulators of the variation in relative prices (though not the
exclusive ones).

The inclusion of fixed capital by Ricardo and the resulting changes in relative
prices lend support to the labour theory of relative prices. More specifically, if the
capital-labour ratio does not differ between the two sectors of the economy, then the
LTV holds 100%. On the other hand, if the capital-labour ratio differs between the
sectors, then this difference as multiplied by the rate of profit, which is typically
relatively small, tends to have a relatively minor influence over the relative prices. '’
The above numerical example, with no doubt, presents extreme conditions,'! since
we examine only two industries with rather super-high differences in capital-labour
ratios (in our case, 55 vs. 15); yet, the differences that arise between relative prices
and relative labour quantities are only of the order of 7% which amounts to a
convergence by 93%! Generally, we find that for realistic numerical examples
derived from real economies (see Chap. 4), the differences between relative prices
and relative labour quantities are very small and Ricardo’s analysis and intuition
were to the right direction.

1.3.4 Deviations from the Labour Theory of Value Induced by
Changes in Income Distribution

According to Ricardo, another important source of deviations between relative
prices and relative labour times is the change in income distribution; however, as
he argued, the effect of this factor is on the one hand limited, especially in the face of
increase in the wage rate and respective fall in the rate of profit, and on the other hand
predictable, and thus it can be explained theoretically. It is important to note, once
again, that for Ricardo (but also for the classical economists) wages and profits are
two antagonistic variables, i.e. the increase of one implies the fall in the other. This is
the ‘fundamental law of distribution’ in the classical political economy tradition.

10Empirically, we find that the economy-wide net rate of profit for a number of countries is not far
from 10% (see Chaps. 4, 6 and 10). In addition, by taking into account that Ricardo was writing
during a recessionary period, this assumption is not only convenient in estimations but also not out
of touch from reality.

""Ricardo presents his arguments under situations that are unfavourable to the propositions he seeks
to prove. This is a very wise methodological approach. The idea is that if an argument holds under
the unfavourable circumstances then, a fortiori, it will hold under normal ones.
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Presenting now Ricardo’s argument, let us assume that wages, for some reason,
increase. Hence, we distinguish the following cases: first, if the capital-labour ratio is
the same across industries, then no deviation is expected between relative prices and
relative labour times because the profit losses will be proportional between industries
and there is no reason whatsoever for any change in the relative price of goods.
Second, in the general case of differences in the capital-labour ratios between the two
industries, an increase in the wage will lead to a fall in the rate of profit in both
industries. But this fall will not be uniform, because of the different capital-labour
ratios. The capital-intensive industry will suffer a proportionately smaller loss in its
profits and in its rate of profit than the labour-intensive industry. However, the
resulting inequality in the rates of profit indicates disequilibrium, and as such, it
can only be temporary because the acceleration of accumulation in the capital-
intensive industry will increase its supply; the deceleration of capital accumulation
will be true in the labour-intensive industry whose supply will decrease. As a result,
the price of the labour-intensive industry will rise somewhat, while the price of the
capital-intensive industry will fall, so that both industries in the end will earn the
same, but a lower, average rate of profit. It is interesting to note that Ricardo’s
conclusions hold true to the extent that we refer to two industries. If the number of
industries increases, the degree of complexity increases, and Ricardo’s conclusions
do not necessarily hold with the same accuracy because of the development of
complex feedback effects which may give rise to quite unexpected results, as Sraffa
(1960) so eloquently has shown. These issues are important in their own right, and
we grapple with them both analytically and empirically, mainly in Chaps. 3 and 4,
respectively.

In Ricardo’s original example (Works 1, p. 36) as well as in the amended one
presented in Table 1.1, where we assume the presence of fixed capital in industry B
equal to £1500 instead of Ricardo’s assumption of zero fixed capital, we find that an
increase in wage implies a fall in the rate of profit and brings the resulting relative
prices even closer to relative labour quantities. In effect, when the rate of profit falls
from say 10% to 5%, the relative price falls from 1.07 to 1.037. Hence, we arrive at
two important conclusions: first, a fall in the rate of profit by 5% led the relative
prices to come even closer to their respective labour times, and second, a significant
percentage reduction in the rate of profit (by 50%) impacted on relative prices by
only 3%. Ricardo, after a kind of sensitivity analysis, notes:

The greater effects which could be produced on the relative prices of these goods from a rise
of wages, could not exceed 6 or 7%; for profits could not, probably, under any circum-
stances, admit of a greater general and permanent depression than to that amount.

(Works 1, p. 36)

The effect of changes in relative prices because of changes in income distribu-
tion in the case of the two industries can be estimated straightforwardly starting
from the formalization of the previous section, with the difference that now we have
more variables and we partially differentiate with respect to wage. For this reason,
let us consider Ricardo’s ‘fundamental principle of distribution’ of r = flw)
and dr/dw < O while we assume away the probable negligible changes in the
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value of capital of each industry resulting from changes in income distribution, that
is, dK/dw = 0. By partially differentiating the relative prices with respect to the
wage rate, we get

d(Ps/Pp) _ d |:WLA +r(wLy + KA)]

dw  dw |wLg + r(wLp + Kp)
dr
o —(r+1
|:dWW (V+ )r:| KA KB
- S(ZA-2E) Lyl (1.19)
(wLg + rwLp + rKp)” \La  Lg
+

+

The bracketed term in the numerator of Eq. (1.19) will always be negative, while
the denominator will always be positive together with the quantities of labour;
therefore, it follows that the sign of the above partial derivative will depend
exclusively on the term (K4/Ly — Kp/Lg). Consequently, we will have

. d [Py . Ky, Kp
— (A A 1.2
sign {dw <PB):| depend on sign (LA LB) (1.20)

Finally, the elasticity of the relative price with respect to the change in wage rate,
e,,, will be

o _ d(Ps/Pp) W
v ) dW (PA/PB_)
d
g 0 Dr|(Kala — KoL) y
a (WLg + rwLg + rKp)? WLs + rwLy + rKx (1.21)

WLB + }"WLB + rKB

"dr -
aw—(r—kl)r (KALB—KBLA) W

(wLp + rwLg + rKg) (WL + rwLa + rKy)

<1

The above formalizations lend support to Ricardo’s intuition and numerical
example according to which the change in relative prices of commodities, resulting
from changes in the distributive variables, will depend on the differences between
the capital-labour ratios. As we already mentioned, in the case of three or more
industries, the analysis becomes much more complicated, and we deal with these
complications, mainly, in Chaps. 3 and 4.
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1.3.5 Deviations from the Labour Theory of Value Induced by
Differences in Turnover Times

According to Ricardo, the different turnover times, n, in production (other things
equal) may also give rise to deviations between relative prices and relative labour
times. Let us hypothesize with Ricardo two industries investing the exact same
amount of money and employing the same number of people; the only difference is
that in the first industry all investment takes place in two equal installments allocated
into two equal sub-periods while in the second industry the same amount is invested
once in the beginning. Under these circumstances, Ricardo argued that the relative
price of the first industry will be somewhat higher than the second one. The idea is
that in the first industry the ‘interest’ (profit) that is forgone at the end of the first
period is also estimated in the price at the end of the year.

In order to illustrate the effects of different turnover times or what is the same
thing different time periods for the completion of the production process, let us
hypothesize two producers, A and B, who earn a given profit rate of 10%. Producer
A invests £2000 (40 workers x £50 annual wage) in total, £1000 in the first year and
the rest in the second. At the end of the second year, the price of the commodity will
be £2310 which results from the following calculations:

£1000 x (1 +0.10) + £1000 x (1 40.10)> =£2310 (1.22)

first year second year

The calculations of the second year are based on the idea that the producer treats
the non-invested capital in the production of the first year as a kind of opportunity
cost that must be compensated for by 10% on the second year plus another 10%
when this capital is actually invested in the second year.

By contrast, producer B invests all his capital of £2000 (40 workers x £50 annual
wage) in the first year, and so the price for his product at the end of the production
process (end of the second year) will be

£2000 x (1 + 0.10) = £2200 (1.23)

We observe that the same quantities of labour paid the same wage correspond to
different values. Hence, the assumptions of a uniform rate of profit and differential
turnover times of capital lead to deviations of relative prices from labour quantities
employed in the production of commodities. It is obvious that this example used by
Ricardo shows that the labour theory of (exchange) value or relative prices is still
valid albeit somewhat modified. In the above example, we observe that despite the
large differences in the turnover times of the production process, the deviation of
relative prices from labour quantities (whose ratio is equal to one) is only 5%
(£2310/£2200 = 1.05). Alternatively, the proximity of relative prices to relative
labour quantities is 95%! If we formalize Ricardo’s example and replace n = 2 and
r = 10%, we may write
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Py wL(l+r)+wL(1+7r)" wL(1+r)|1+(1 +”)n71]
Py 2wL(1 +7) B 2wL(1 + ) (1.24)
1+ (1+r)""

=———=1.05
2

and the size and the direction of change in relative price with respect to turnover time
will be

d(P4/Ps)

f =05In(1+7r)(1+r)""~005>0 (1.25)
n

while the change in the rate of change [second derivative of Eq. (1.25)] will be
negative

2
%:O.Slnz(l—kr)(l—i—r)"_l ~—-13<0 (1.26)
that is, the relative price of the good with the (higher) turnover rate, other things
equal, will be higher than its relative labour time; however, as the turnover time
increases, the increase in relative price will be diminishing since the second deriv-
ative of relation (1.26) is negative, assuming of course that the rate of profit does not
take exorbitant values. Finally, the elasticity with respect to turnover time n and by
assuming that n = 2 following Ricardo’s numerical example will be

CdP/Py) n WD) (1+r)”*1+1}(1+r)”*1w
e = Sn 5 PR ” ~0.03 (1.27)

Of course, we may build more complex cases, but for realistic examples the
deviations of relative prices from relative values are expected to be small, since there
cannot be wild differences in turnover times as in this particular Ricardo’s example,
whereas the elasticity of the relative prices w.r.t. turnover time is nearly zero. If we
suppose that the turnover time, other things equal, increases (doubles) say from
n = 2 to n = 4, then it follows that although the elasticity w.r.t. turnover time
experiences a tenfold increase, e, = 0.3, nevertheless, the good in question
remains highly inelastic; as a consequence, the relative prices will differ from
relative labour values only by 16.55%. These results lend further support to
Ricardo’s thesis about the inelastic nature of relative prices also w.r.t. turnover
time. In particular, the results that we derive are pretty robust, as this can be judged
by the fact that the unrealistically high percentage increase in the turnover
time entails a by far smaller change in relative prices.

Summing up, Ricardo’s numerical examples that we examined are extreme in that
the approximate determination of relative prices of goods by their relative quantities
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of labour times is conducted under very unfavourable circumstances. Ricardo shows
that the observed deviations between relative labour times and relative prices are not
only small, but also the sign and size of these deviations can be theorized. Thus, by
stipulating realistic capital-intensities and turnover times of capital, the deviations of
relative prices from relative labour times might be even smaller. The formalization of
Ricardo’s examples and the use of calculus give more precise meaning in Ricardo’s
numerical models and pave the way for the empirical investigation of the LTV, since
no theory operates 100% under actual conditions. The issue with Ricardo is that he
considered natural prices, i.e. the prices that embody the average rate profit of the
economy, as deviations from labour values at which normally the commodities
should be exchanged and not that natural prices are more specific price expressions
of the LTV and as such a more accurate centre of gravitation for market prices. It is
important to stress that Ricardo’s analysis concerns the long run, and in the long run
one may expect natural prices to be equal to the average (equilibrium) prices. This is
an issue that we grapple with in Chaps. 3 and 4.

1.4 Marx’s Labour Theory of Value

Marx accepts the importance of labour time in determining commodity prices in
capitalism. Contrary to both Smith and Ricardo who considered the LTV to hold in
pre-capitalist societies whereas under capitalism either it does not hold (Smith) or it
holds but with some modifications of minor quantitative significance (Ricardo),
Marx argued that the law of relative prices is expected to fully operate in conditions
of fully fledged capitalism and not in pre-capitalist societies. The reason is that the
LTV becomes effective in the presence of commodity exchange and the more
widespread and developed is this exchange, the more effective becomes the opera-
tion of the law. Notes Marx:

The economic concept of value does not occur in antiquity [...]. The concept of value is
entirely peculiar to the most modern economy, since it is the most abstract expression of
capital itself and the production resting on it. In the concept of value, its secret is betrayed.

(Grundrisse, p. 776)

Thus, according to Marx, the validity of the LTV will increase (and not decrease)
with the expansion of the commodification of economic life. This is equivalent to
saying that as the capitalist mode of production advances, the LTV becomes more
effective in explaining the surface economic categories of prices and incomes.

1.4.1 Commodity Production and Value

The purpose of Marx’s economic studies was ‘to lay bare the economic law of
motion of modern society’ (Capital 1, p. 10), that is to say, to discover social
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regularities described mainly as economic mechanisms and long-run tendencies.
Marx observes that capitalism is a historically specific system characterized by
‘generalized’” commodity exchange whose understanding requires an in-depth
knowledge of its most important and essential component, the commodity. He notes:

the commodity-form of the product of labour—or value-form of the commodity—is the
economic cell-form.
(Capital 1, p. 90)

The commodity appears to be the only logical starting point for the analysis of
capitalism (i.e. the anatomy of the system); in fact, through a ‘trial and error’ process,
any other possible starting point leads back to the notion of the commodity. For
example, starting the analysis with either production or national income or popula-
tion, soon we discover that one way or another, we essentially deal with the
exchange of commodities; thus, the commodity becomes the logical starting point
for the study of the ‘laws of motion’ of capitalism.

The commodity according to Marx has a dual role: on the one hand, it is to be
used to satisfy the manifold human needs regardless where they come from, and, on
the other hand, it is to be exchanged. An individual purchases a commodity in order
to meet his diverse needs, real or fictitious. The seller exchanges the commodity for
the purpose of profit-making. Consequently, a commodity is at the same time use
value and (exchange) value. The prerequisite for the understanding of the notion of
value is the relationship between use value and exchange value, the two ‘opposite
poles’ of a commodity. We say ‘opposite poles’ since the seller of the commodity is
interested in its exchange value while the buyer in its use value. According to Marx:

Use value is anything necessary, useful or pleasant. The use of its properties allows us to
meet some of our needs or desires.
(Capital 1, p. 35)

As use value, a specific commodity is socially useful and therefore is exchange-
able with any other commodity, a feature applicable to nearly all societies. The
hallmark of a capitalist society compared to earlier ones is that in the pre-capitalist
societies the production and the exchange of commodities were primarily intended to
satisfy human needs; while profit, if it existed, had a subsidiary role and not in a few
cases, it was considered to be a result of immoral behaviour and activity.12 Produc-
tion for the purpose of exchange in order to yield profit became systematic and
widespread only in conditions of capitalism during the last three centuries essentially
after the industrial revolution of the last quarter of the eighteenth century. In
capitalism what matters is not the use value of the object but the amount of money
received by the commodity seller when the exchange is completed. In other words,
only in capitalism does it hold that the main purpose of the produced use values is
not to satisfy a social need but to be sold for a profit.

Turning now to the exchange value aspect of commodities, we observe that when
they are exchanged, in effect, a mutual comparison takes place. For example, when

2For example, merchants in feudalistic societies were thought as stingy, greedy and arrogant
people who lived at the margins of the social hierarchy.
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we say that a commodity contains value, this is equivalent to saying that x quantity of
commodity 4 is equal to y quantity of commodity B or z quantity of commodity gold
and so forth. These comparisons between commodities indicate that they are
endowed with a common property rendering reciprocal comparisons possible. It is
important to stress at this point that the property that gives to commodities exchange
value and thus makes them comparable must be distinguished from the measurement
of their value. If, for example, we measure commodity 4 in terms of commodity B,
we will get a different result from what we would receive had we measured
commodity 4 in terms of commodity C or of commodity G (gold = money) and
so forth. The measurement of values of commodities bears a resemblance to the
weighting of goods with weight units (kilos) according to which a definite quantity
of metal is taken as a standard for the measurement of the goods’ weight. It is not the
weight units that cause goods to have weight but their mass. Similarly, it is not gold
(or whatever might possibly be the money commodity) that gives worthiness to the
commodities but the fact that they are products of labour. Consequently, when we
refer to the exchange value (or price) of a commodity, we are essentially asking for:

 First: the common property of commodities that renders them exchangeable
* Second: the measurement of worthiness of commodities during the exchange

1.4.2 Concrete and Abstract Labour

The recurrent reproduction of any society, along with the social relations that govern
it, requires the production of large quantities of use values to cover the diverse social
needs. In every society, the production of use values necessitates a definite distri-
bution of total social labour. Each specific type of labour (concrete labour) is what
gives the features characterizing any single commodity, for example, the labour of a
shoemaker in the case of a pair of shoes, of a tailor in the case of a suit, etc. Hence,
the reproduction of the society’s material base requires the appropriate diversity and
quantities of use values which cover the manifold social needs.

Having discussed the notion of a commodity, the questions that come to the fore
are: first, what is the cause that gives commodities their use value aspect? And
second, what is the cause that gives commodities their (exchange) value aspect? The
usefulness or use value and value aspects of a commodity stem from the dual nature
of labour which in its concrete form (i.e. the labour of the carpenter, painter, designer
and the like) gives rise to the useful properties of a commodity to satisfy human
needs (real or imaginary) and in its abstract form, that is, labour in general, gives rise
to the (exchange) value aspect of the commodity. In fact, Marx, by experimenting
with different properties of commodities, concludes with the idea that the only
economically meaningful property characterizing all commodities is that they are
all products of human labour. This common property makes possible the comparison
of commodities according to the quantity of labour that they contain.
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However, as in the case of different commodities which when they are expressed
in a common denominator become comparable to each other, it is that the quantity of
labour which is embodied must be quantitatively comparable since different types of
labour may differ with respect to the quantity of value that they create. The kind of
labour that furnishes commodities with a quantitatively measurable value is called
‘abstract labour’ by Marx and is defined as the labour from which all specific and
concrete characteristics have been removed in the actual process of production of
commodities and not in a notional process of exchange.'? All specific and therefore
secondary concrete differences of commodities are subsumed by their common
feature, that is, the amount of abstract labour time that has been expended on their
production. Labour time becomes abstract and is at the same time objectified in value
already in the sphere of production. In other words, the concept of abstract labour is
not a mental generalization that we somehow choose to make but rather the reflection
in thought of a real social process; this, in turn, means that abstract labour and hence
value are also real and therefore quantifiable (Shaikh 1981, p. 273).

In fact, when commodities are exchanged, different kinds of labour are equalized
to each other, thereby necessitating the presence of a common property or denom-
inator for all commodities. The common economically meaningful feature of all
commodities is that they are products of human labour;'* this property of commod-
ities makes them comparable to each other on the basis of the amount of abstract
labour time spent on their production. The individual specificities of each particular
commodity are removed reducing them to their common social status which endows
them with the property of exchangeability. In other words, a use value becomes a
commodity only when an additional feature is added to it, that is, exchange value.
This abstraction from the specific characteristics of labour makes inter-commodity
comparisons possible and therefore allows the realization of exchange. In effect,
exchange in itself confirms the presence of abstract labour which is equivalent to
saying that a certain amount of labour of one producer is worth a certain amount of
labour of another.

It is important to emphasize that only the labour of a capitalist society can be
abstract and that only this kind of labour regulates the exchange value of commod-
ities; the reason is that only in capitalism, the market mechanism is dominant in
nearly all aspects of economic life. Moreover, we should note that the total abstract

13Sweezy (1942), among many others, considers abstract labour to be the result of a mental and,
therefore, notional abstraction according to which the specific characteristics of labour are removed
and what is left is just spending of human effort. This view is different from the one we describe in
the main text. Under capitalist production, which is production for exchange, labour time from the
start is conceived without its specific characteristics, and it is, in this sense, ‘abstract labour’; labour
becomes ‘abstract’ already in the production process. Hence, ‘abstract labour’ is neither notional as
Sweezy had opined nor does it acquire its ‘abstract’ quality during the exchange process as many
Marxists have argued, continuing a tradition that claims its roots in Rubin (1928).

14 Another common feature of commodities is their utility, that is, the intensity of satisfaction that
consumers derive from the consumption of goods. However, utility is beyond the confines of
Marx’s analysis because of its subjective as opposed to the objective and, therefore, quantifiable
character of labour time.
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labour time for the production of each commodity consists of the direct or living
labour engaged in its production and the indirect labour, that is, the labour time
which is materialized into the production inputs. According to Marx, the total
amount of abstract labour time incorporated in a commodity is its ‘immanent
measure of value’ (Capital 1, p. 403).

1.4.3 Socially Necessary Labour Time

The value of a commodity is equal to the quantity of socially necessary abstract
labour time required for its production. Hence, particular attention must be paid in
order to comprehend the exact meaning of Marx’s concept of socially necessary
abstract labour time, which differs from the undifferentiated amount of labour used
by the classical economists. According to Marx, socially necessary labour time is
defined as:

[...] The labour time required to produce any value with the existing social normal
conditions of production and with the social average degree of skills and labour-intensity.
(Capital 1, p. 53)

This means that the unit value of a commodity is directly proportional to the
amount of the socially necessary labour time required for its production, and it is
therefore inversely proportional to labour productivity. We should note that the
socially necessary labour time required in the production of a commodity may
change because of technological innovations that reduce the abstract labour time
requirements per unit of output; in this sense, the notion of the socially necessary
labour time is independent of any particular concrete labour. A related often-cited
historical example that Marx mentions is that of England during the period in which
the mechanical loom began to displace the hand operating one, resulting in a
reduction by 50% in the socially necessary labour time needed to produce a given
quantity of fabric. The hand loom weavers soon realized that the value of their
commodity was halved not because in the reduction of their own labour time but
because of the introduction of the mechanical loom which doubled the labour
productivity and reduced in half the socially necessary labour time needed to
produce a given quantity of fabric.

In Marx’s Capital, the term socially necessary labour time (SNLT) is used in two
senses.

e SNLT in the first sense presupposes equilibrium conditions in the market (supply
equal to demand). According to this first meaning, the SNLT is equal to the total
labour time spent on the production of all commodities of an industry over the
number of commodities produced (Capital 1, p. 39). Hence, there is no difference
between total demand and supply for the produced commodity.

e The second sense of the SNLT is related to demand and does not require the
equality between supply and demand. If the amount of labour spent on the
production of a commodity falls short of that actually demanded in the market.
In other words, the total labour time spent on the production of the commodity in
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question falls short of what is deemed socially necessary by the consumers, and
so its market price is expected to rise. The converse will be true, if the amount of
labour time spent on a commodity is in excess of that demanded (Capital 111,
p. 635)."% It should be stressed that the value (equilibrium price) of a commodity
is determined by the SNLT in the first sense while the SNLT in the second sense
refers to the relation between market prices and the normal (equilibrium) price.

Although the notion of average SNLT (in the first sense) is an extremely good
first approximation of the value of a commodity, nevertheless at a lower level of
abstraction, as in Capital 111, the notion of SNLT is expanded to account for the
specific conditions prevailing in each particular industry. For example, in agriculture
or mining, the value of the commodities is determined not by the average but rather
by the marginal conditions, that is, the type of land that production will be
expanded or contracted, which is usually the least fertile one because the more
fertile lands are already cultivated. The converse might be true in industries which
use advanced techniques or capitals as is the case, for instance, in the capitals
activated in the information or high-technology industries. The relation of the
SNLT with the marginal conditions of production is presented in Chaps. 5 and 6
where we discuss and empirically test the Marxian theory of competition and we
grapple with the concepts of regulating capital and the associated with it dominant
technique.

Finally, the magnitude of a commodity’s value depends not only on the quantity
but also on the quality of labour. On this basis, we must distinguish between simple
and complex labour. Simple labour does not require any special training or particular
skills; in contrast, complex or specialized labour requires a preparatory training
phase during which the worker acquires the required skills and knowledge. Conse-
quently, 1 hour of skilled labour should create a multiple value compared to the
value created by 1 hour of unskilled labour. This is an old issue that Ricardo was
from the first in the classical political economy that dealt with in an effective and in
our view lasting until our days way:

In speaking [...], however, of labour, as being the foundation of all value, and the relative
quantity of labour as almost exclusively 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.

(Works I, pp. 20-21)

SThese two concepts of socially necessary labour time have been extensively analysed by Shaikh
(1982, 1984 and 1998) and also by Mandel (1984) and Catephores (1989, pp. 44-45).
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Wage differentials in classical political economy are taken as evidence of differ-
ences in skills which persist over long time, and it is argued that higher wages
correspond to higher productivity of labour and vice versa. A prerequisite of this is
that the labour market functions without impediments; Botwinick (1993), based on
his theoretical and empirical analysis for the US economy, argues that market forces
are dominant and overcome in the long run any obstacles that prohibit the proper
operation of the labour market.

1.5 The Law of Value in Marx

The discussion thus far brings to the fore the most fundamental contradiction in the
operation of capitalism, a contradiction that has to do with the anarchy of the
production process, where huge numbers of participants each acting independently
and in isolation of the others having the same purpose, namely, the extraction of the
maximum possible profits. In this system there is no any central authority to dictate
to each one of the participants how to organize the labour and the production process
in general. Every one of the participants anticipates the market outcome and finds the
results of such anticipation in the market. The market in other words is the coordi-
nating mechanism whose results are almost never correctly anticipated by the
participants, and all the outcomes are likely to occur, sometimes for some producers
surprisingly favourable and other times disappointingly unfavourable.

The market system is an entire network of production and exchange processes
where each and every individual production process presupposes that the other
similarly motivated production processes will simultaneously take place. Moreover,
individual supplies and demands will precisely match to each other, and such
extremely subtle and difficult to organize coordination will take place not only
once but time and again; furthermore, the system will be, in the long run, at least
growing. Such a coordination of privately assumed production processes takes place
in the sphere of exchange, where individual producers first recognize through the
signals of prices and profit the extent to which their production efforts are suffi-
ciently rewarded or not and accordingly adjust their future plans and behaviour.

However, on further consideration, we discover that the fluctuations in prices and
profits are not random but are determined by their ‘centres of gravitation’. These
‘centres’ at a high level of abstraction, that is, in the analysis of Capital 1, are the
values of commodities, which in turn are determined by the socially necessary labour
time. In short, Marx argued that:

» The socially necessary abstract labour time, directly and indirectly embodied in a
commodity, is the regulator of the movement of its market price.

¢ Prices are the means through which capitalists realize their profits or losses and
regulate their actions accordingly.

These two relations constitute ‘the law of value’ according to which:

» Prices and profits are the direct regulators of the reproduction process.
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* The socially necessary labour time is the regulator of prices and profits and
therefore of the social reproduction.

In Marx, the law of value is very similar to Smith’s ‘invisible hand’ since it
explains how a capitalist society is reproduced and on what scales of reproduction,
namely, increasing, stationary or even declining. Smith’s ‘invisible hand’ is Marx’s
‘law of value’, which is relevant only for an economy characterized by a ‘general-
ized’ commodity production, that is, a capitalist economy, where the commodities
form the material basis of social reproduction and the production takes place without
being linked to social needs in any direct way.'®

It follows that both abstract labour and value are not notional or metaphysical but
real in that both are quantifiable. In capitalist production, the use values are produced
as commodities, and the whole production process is characterized by the fact that
the exchange value of a commodity constitutes the dominant side of the entire
production process. Consequently, use values are considered commodities from
the time of production (conception), and the labour is, at the same time, concrete
and abstract from the outset of the production process.

It is important to stress at this point that the labour which is employed in the
production of commodities creates value, while the labour employed in the exchange
simply realizes this value in money form (see Chap. 9). This point is worth
reiterating because it has been the source of much discussion and confusion in the
post-Marxian literature where it has been claimed that the exchange process is what
validates the labour expended in production and renders its abstract character; so the
value is validated in the process of exchange. This argument has been advanced by
many Marxist economists inspired by Rubin’s (1928) work and continues to more
recent authors (Mohun 1984). The careful reader of Rubin’s book (1928, p. 148 and
155), however, would also find that the abstract labour is already determined in
production and is modified in exchange.

1.6 Money and Price

The ‘law of value’ has special meaning in Marx’s analysis according to which
commodities in the exchange process reflect the presence of the abstract labour
time expended on their production. The abstract socially necessary labour time
becomes the regulator of the prices of commodities. In other words, the price of a
commodity reflects the quantity of the socially necessary abstract labour time
required for its production.'” The price of a commodity is the monetary expression

1The resemblance of Marx’s law of value with Smith’s invisible hand is discussed in Shaikh (1984)
but also in Mandel (1984) and Catephores (1989).
"1t is worth noting that in Marx’s analysis the magnitude of the value of a commodity is defined by

its current reproduction cost in terms of abstract labour and not by its historical reproduction cost
(Capital 1, p. 39).
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of its labour value in the sphere of exchange as Marx’s analysis of the various forms
of value shows in Capital 1. In fact, the analysis in Capital 1 is conducted at a high
level of abstraction, and it does not even require the mediation of money except in its
role as the general equivalent (or universal commaodity) through which the process of
exchange becomes transparent in as much as the individual characteristics of each
labour are removed, thereby reducing it into labour activity in general, that is,
abstract labour. Barter, so often mentioned in orthodox economic analyses as if it
were a historical stage of exchange without money proper, has actually never existed
in any systematic and generalized form a historical mode of exchange, because there
has always been a universal commodity (money) that served as a facilitator or
mediator of exchange. When Marx refers to price as a form of value, he in effect
means that the value of a commodity is reflected in its money price and not in its
relative value, as it happens in neoclassical economics whose focus is on relative
prices; therefore in neoclassical approach any commodity may play the role of the
numéraire commodity, and the passage from relative prices to absolute prices is
without much meaning.

At first glance, it is obvious that there are as many ways to express the exchange
value of a commodity as the number of all the other commodities. Yet such a
comparison procedure is complex on the one hand and presents difficulties in the
operation of exchange on the other. Consequently, it becomes necessary for a
commodity to be excluded from the rest and to become the money commodity that
is the commodity in terms of which all the other commodities will express their
value. This particular commodity is called the ‘general equivalent’ or the ‘universal
commodity’. Historically, the precious metals such as gold and silver have played
this role. Gold can function as the ‘universal commodity’, since it contains value
and, therefore, exchange value along with other unique properties which we grapple
with in the Appendix of Chap. 7. Consequently, the money price of a commodity
constitutes the external measure of its exchange value, that is, the form that value
takes in exchange.

1.7 Surplus-Value and Profit

For Marx, labour activity is fundamental for the production of use values which
constitute the material wealth of any society. Without labour activity, no society can
be sustained, let alone be reproduced on an expanded scale. The reason is that labour
activity on the one hand produces the social wealth and on the other hand determines
and reproduces the existing social relations of production.

In all past societies, prerequisite for the reproduction of the dominant social class
(or classes) was the withholding of the surplus generated by the work of the
dominated classes. This means that for the ruling classes the only way possible for
the maintenance of their status quo was to force the subordinate classes to produce
use values in excess of those actually required for their own reproduction. Indeed,
the subordinate classes were forced to work harder and for a longer time than that
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which was necessary for their own reproduction, and the surplus use values pro-
duced were appropriated by the ruling classes; hence, the exploitative relationships
of the past were quite transparent and therefore easily understood. By way of
example, in slavery, the slave class was creating the surplus, and the masters were
the legitimate, so to speak, recipients of this; in addition, the whole process seemed
quite plausible for both the dominant and dominated classes. The dominant class
morally justified this exploitative relationship by arguing that the slaves were worthy
of their position because instead of dying fighting in the battlefield, they preferred
their captivity, and therefore their enslavement was their best option. A similar
justification can be made for the feudalistic society, where the serfs, in the usual
description, were working certain days of the week for their own needs and the rest
in the estate of the landlord. The serfs were involved in this exploitative relationship
and exchanged their surplus (or overtime) for protection by the feudal lord either
from possible external raids or from natural disasters by getting protection they
needed within the castle of their lord. Everything seemed fairly normal as each in this
society was born to serve the others, that is, the serfs served the feudal lord, the
feudal lord served the pope and the pope served the God. Turning now to capitalism,
the exploitative relations continue to be present, Marx argued, albeit are much more
complex for they are ‘hidden’ under the veil of equivalent exchange taking place
through the mediation of money.

In order to show the exploitative nature of capitalism where the surplus is called
surplus-value and it is distributed (mainly as profits and rents) to the exploitive
classes, Marx made the novel and very crucial distinction between labour and labour
power. According to him, labour power is defined as:

all the intellectual and physical capabilities available to a human being, who carries them
when producing use values of any kind.
(Capital 1, p. 186)

Labour is defined as the use of the labour-power, i.e. the amount of useful labour
performed by a labourer in a given period (e.g. a working day). As already discussed,
according to the LTV, the amount of labour contained in the production of a
commodity determines its value; hence, the value of the labour power—Ilike the
value of any other good bought by the entrepreneur—equals to the SNLT required to
produce the commodities purchased by the worker in order to reproduce himself and
his family or, what amounts to the same thing, to guarantee the normal supply of
labour services. According to Marx, the labour time required to produce the workers’
means of subsistence during a working day is less than the labour time a labourer
provides to entrepreneur during a workday. Hence, workers produce more value than
the equivalent of their wage paid by the entrepreneur for the use of their labour
power. Marx calls this difference ‘unpaid-labour’ and ‘surplus-labour’ and considers
it as the source of the social surplus forming the salient feature of capitalism and its
exploitative nature.

In order to prove the existence of surplus labour and therefore exploitation in
capitalism, Marx initially assumes that the monetary value of each commodity is
proportional to the total socially necessary abstract labour needed for its production.
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For the production of any commodity, two forms of abstract labour are required:
dead labour (c) and living labour (/).

* Dead labour refers to non- (directly at least) labour inputs (i.e. raw materials and
intermediate input flows, in general, as well as capital assets) used in the produc-
tion process. The raw materials transfer their value entirely to the new product
during the production process, while capital assets transfer their value only
fractionally through depreciation. Marx calls the above two costs (raw materials
and depreciation) constant capital.

¢ Living labour refers to labour flows, for example, 8 h a day times the number of
workers. Workers sell their labour power, i.e. their ability to work, and wages are
proportionate to the number of labour hours that workers must put forward in
order to produce the necessary means of their survival. Marx calls variable capital
(v) the portion of the total capital set to pay for the wages.

The division of total capital into constant and variable capital purposefully
adopted by Marx in order to indicate that the term ‘variable capital’ signifies that
in the production process labour power creates more value than the value needed for
its own reproduction; in other words, it changes (increases) the value of the utilized
inputs. The term ‘constant capital’ on the other hand signifies that in the formation of
the value of the new product, the means of production merely transfer their own
value and create no new value. It is worth noting that the division of total capital into
constant and variable capital is in sharp contrast with the classical division of total
capital into fixed and circulating capital where the circulating (or ‘variable’ in
neoclassical analysis) capital includes the costs of labour along with other inputs.
The classical economists (see, e.g. Ricardo) as well as neoclassical economists
assume that the circulating capital changes with the amount of output produced,
while the fixed capital is what is being installed and remains the same.

If the value of a commodity is proportional to the overall labour (dead and living)
required for its production, then the total value of the new commodity will be

A=c+l1 (1.28)

where 4 denotes the value of a commodity and the other symbols as above. The cash
value equivalent to production cost is proportional to the sum of constant and
variable capital. From the above analysis, it can be shown that profits may exist, if
and when the following holds true:

c+l >c+v (1.29)
——
value cost

From relation (1.29) it follows that / > v, that is, the labour time spent on
production is higher than that required for the production and reproduction of the
labour power. This is the reason why, the excess or surplus labour time, / —v > 0, we
call it surplus-labour or surplus-value, s. It is worth noting that in the above
description all commodities (including the commodity labour power) are supposed
to be sold at their values. Thus, exploitation is shown not only in the obvious and
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easy case in which the worker is paid a wage lower than the normal one but rather in
the difficult and not obvious case in which the worker is paid the normal wage.'®

The process of creation of new value and surplus-value can be represented
symbolically by the circuit of productive capital, according to which the capitalists
advance money (M) to buy commodities as inputs (C). These commodities are
divided into two categories: means of production, such as raw materials and machin-
ery, and labour power; in other words, the capitalists invest in constant (c¢) and
variable (v) capital. As already mentioned, constant capital consists of circulating
and fixed capital; in the production process, the value of circulating capital (raw
materials) is wholly transferred into the value of produced commodities, while the
value of fixed capital is transferred into the value of commodities piecemeally
through depreciation. In addition, the variable capital is invested in the purchase of
labour power. The production process (P) is completed with the production of new
commodities (C') which not only are different than those in the beginning of the
production process (C) but also they are of higher value (C' > C) for they include the
surplus-value which, when sold, can raise an amount of money (M') greater than that
originally invested (M), that is, M' > M. The above circuit of (productive) capital can
be written

M—-C<t--PoC' =M (1.30)

The surplus or profit is the difference between the two ends of this circuit,
ie. AM = M' — M. We observe that money capital is used to produce more
money capital. In other words, money is a self-expanding value, and the acquisition
of more money or profit becomes the ‘determining purpose’ of the capitalist process
of production. It is worth pointing out that there is no guarantee that the above circuit
will be necessarily successful; it can be interrupted at any stage. In addition, the
production process takes place in real time something that is indicated in the above
circuit by the dots before and after P.

It is worth noting that the means of production in of themselves are not regarded
capital, unless they are combined with labour power engaged for the production of
new commodities which, in order to be meaningful, the value produced must be
greater than that initially brought into the circuit of production. It is obvious that in
Marx’s analysis, capital is a social relation of production that appears in a historically
determined society; on the contrary for the classical (Smith and Ricardo) and
neoclassical economists, the produced means of production are considered capital
irrespective of the prevailing production relations. Indeed, in Marx, capital is not
necessarily an object, such as a machine or a tool, but a social relation between the
holders (owners) of the means of production and the possessors of labour power. In

" Methodologically, Marx (like Ricardo) always attempts to prove the consistency of his theory
under the least favourable for his theory circumstances. This does not necessarily mean that the
assumptions should or can be unrealistic; to the contrary, the assumptions on which a theory is
based must be realistic for the phenomenon under study.
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fact, capital is a value or rather a set of values (commodities), and it is only under a
particular organization of the society that these specific commodities (machinery,
tools and means of production in general) become capital (see Mandel 1991; Shaikh
1990; Tsaliki 2006).

1.8 Summary and Conclusions

In this chapter, we showed that the aim of a theory of value is to determine the
centres of gravitation for the ever-fluctuating market prices. For the identification of
these centres of gravitation, classical economists and Marx consider, as givens (data)
of their analysis the level of output, the real wage and the production technique
whose exact meaning and use we discuss further in Chap. 2 dealing with physio-
crats’ Tableau Economique and subsequently with Marx’s schemes of reproduction.
These same givens are utilized in Chap. 3, focusing on Marx’s derivation of prices of
production (or natural prices); and in Chap. 4 testing empirically the explanatory
power of the classical approach with respect to the economy’s actual prices. More-
over, we argued that in the tradition of the classical political economy, a theory of
value is absolutely necessary to identify and meaningfully assess the social surplus
(or surplus-value) produced which takes on mainly the forms of profit, rent, interest
and taxes.

We showed that Smith and Ricardo begin their analysis by considering labour as
the source of the wealth (and of the surplus) of a society and attempted to determine
prices through the quantity of labour. But as we have seen, Smith abandoned this
effort, as he observed that going from primitive to modern economies, the relative
prices of commodities are no longer equal to relative quantities of labour because of
the presence of capital and wage labour. Ricardo, in contrast, argued that the LTV
holds also in the modern capitalist economy, although in a modified form which,
however, does not deviate significantly (hence the famous 7% deviation or 93%
convergence) from what the pure LTV postulates. More importantly, Ricardo
understood that the factors that modify the fundamental principle of relative prices
being determined by relative quantities of labour times can be identified and
therefore can be subjected to abstract theorization.

Marx, contrary to Smith and Ricardo, considers that only in capitalism, i.e. in a
‘generalized’ commodity production system, the LTV fully applies; furthermore, he
argues that the fluctuations in the market price of commodities are around their
values which are determined by the abstract labour time needed for their production.
According to Marx, the notion of abstract labour cannot exist in the pre-capitalist
societies because market forces had not been developed or operated in any system-
atic way; thus, any attempt to discover laws of motion of market phenomena in these
primitive societies makes no sense. Only in the capitalist mode of production does
the market mechanism shapes the laws of motion behind the economic phenomena
and assigns meaning to the efforts to unfold the systematic forces that operate behind
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the surface economic categories of prices and the forms in which surplus comes into
sight, namely, profit, rent on land, interest, taxes and royalties in general.

Furthermore, we may argue that in the classical analysis in general there are solid
foundations on which to build a microeconomic theory (in modern terms). As we
shall see in the following chapters, based on data from input-output tables, employ-
ment and invested capital, we can determine the equilibrium prices which are
consistent with Ricardo’s intuition and of course Marx’s analysis.
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Circular Flow of Capital and Social e
Reproduction

I agree with Morishima (and I think, with Joan Robinson and
Nicholas Kaldor) that Marx’s volume Il models of simple and
extended reproduction have in them the important germ of
general equilibrium, static and dynamic. If Schumpeter
reckoned Quesnay, by virtue of his Tableau Economique,
among the four greatest economists of all time, Marx’s
advance on Quesnay’s Tableau should win him a place inside
the Pantheon.

Paul Samuelson (1974, Vol. 4)

Abstract Starting with Quesnay’s Tableau Economique and Marx’s schemes of
simple reproduction, CPE analysis shows that the system is not only capable of
reproducing itself on the same scale but also is endowed with a relentless drive for
expansion and steady growth, according to Marx’s schemes of expanded repro-
duction. Both simple and (steady) expanded reproduction are only hypothetical
because, in reality, economic growth is periodically punctuated by long-lasting
slowdowns in economic activity. Therefore, economic growth and crises are
inherent salient features of the modus operandi of the capitalist system. In this
chapter, the schemes of reproduction are cast in terms of input-output tables,
and estimates of labour values and their monetary expression (direct prices),
alongside prices of production, are obtained. These estimates are preparatory
before we proceed to those derived using input-output data from a number of
actual economies.

Keywords Tableau Economique - Schemes of reproduction - Direct prices - Prices
of production - Input-output - Eigenvalues
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2.1 Introduction

Social reproduction, on simple or expanded scale, is one of the key issues of the
classical political economy. The physiocratic school of economic thought that
emerged in the pre-revolutionary France dealt for the first time systematically with
the question of creation of surplus and social reproduction in their famous Tableau
Economique. Although a distinct school of economic thought, nevertheless physio-
crats’ approach is in the classical political economics (CPE) tradition because of the
use of the same set of data, namely:

e The level and composition of output
e The real wage
* The state of technology

In the physiocratic analysis, the social surplus (s) is defined as the difference
between the output (x) produced and the labour (/) and non-labour (n/) inputs used in
production. Formally

s=x—(I+nl) (2.1)

Naturally, the above residually determined surplus is disposed of by society in
order to reproduce itself on any possible scale. The particular scale of reproduction,
however, depends on the way in which the surplus is allocated between production and
consumption. The more (less) the surplus is allocated to production, the higher (lower)
the scale of reproduction; this is equivalent to saying that the way in which surplus is
spent determines whether the economy will expand, contract or remain stationary.

The key issue here is the measurement of surplus which appears in its physical form,
that is, in a vector whose particular elements are quantities of heterogeneous goods and
productive services that have to be evaluated. Evaluations, however, presuppose the
homogenization of the heterogeneous elements of the vectors expressing them in
common units of measurement and in so doing enable proper interpretations, reliable
estimations and therefore meaningful comparisons. Physiocrats dealt with this problem
by assuming that corn is both an input and output at the same time; as a consequence,
the amount of surplus and its ratio over total inputs, that is, the rate of profit, could be
estimated. The use of corn as the measurement unit of both inputs and output produced,
according to Sraffa’s interpretation, was intially adopted by Ricardo (Works I, p. xxxii,
inter alia) in his famous (aka 1814) but hotly debated ‘corn model’ (see Eatwell 1980;
Gehrke and Kurz 1995, p. 74 and the literature cited). The super-simplyfying assump-
tion of expressing both inputs and output in terms of a single commodity, i.e., corn, was
abandoned later by Ricardo as we know from his correspondence to Malthus and soon
became imperative to reduce the vector of outputs in terms of prices (values), making
thus possible the meaningful assessment of surplus and its forms of appearance, that is,
profits, rents, interest and taxes.!

"Details on the estimations of equilibrium prices and rate of profit can be found in the sections
below as well as in Chap. 3.
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Physiocrats were the first that presented a comprehensive discussion of the
importance of surplus and the way that it should be allocated to different activities
SO as society to attain at least a state of reproduction on the same scale. However,
physiocrats attributed the creation of surplus to nature; namely, surplus was viewed
as ‘a gift of nature’ simply because it was much more transparent in agricultural
production, whereby a given invested quantity of corn could, on the one hand,
sustain the workers, and, on the other hand, it could be used as input with the output
being a multiple of the original investment. Hence, surplus, that is, the difference
between total corn output and labour and non-labour corn inputs, was seen by
physiocrats as the result of nature’s surplus-generating capacity. This view of surplus
creation is the salient difference between the physiocrats and economists in the
classical tradition, mainly Smith, Ricardo and Marx, who regarded labour instead
of nature as the source of surplus.

There is no doubt that physiocrats’ greatest contribution to economic thought is
the Tableau Economique (Quesnay 1758), with the aid of which, they placed surplus
creation in the centre of the discussion of social reproduction. This great contribution
of the physiocrats was not fully understood, and therefore its scientific value could
not be fully appreciated by the first classical economists. This is certainly true for
Smith who, although spent two years in France and had discussions with the major
physiocrats and held Quesnay in high esteem recognizing in him “the very ingenious
and profound author of this system” while the importance of the Tableau
Economique was rather downplayed to mere “arithmetical formularies” (Wealth,
p-637). The same is true with Ricardo who does not deal with reproduction or the
Tableau Economique in any formal way. In contrast, Marx understood in depth the
physiocratic theory of reproduction which became the source of inspiration for the
development of his own theory of the schemes of social reproduction. The repro-
duction theory revived in the early twentieth century in the writings of a number of
authors starting with Vladimir Dmitriev (1868—1913) and continued with Ladislaus
Bortkiewicz (1868—1931) and Georg Charasoff (1877-1931) as well as with the
so-called material balance accounts utilized in the former Soviet Union. These
developments were further concretized in Leontief’s input-output analysis and in
Sraffa’s linear models of production and models of modern economic growth
theory.”

In the remainder of the chapter, we deal with Quesnay’s Tableau Economique
and explore the relevant issues connected to Marx’s schemes of simple and
expanded reproduction. The latter are critically evaluated, and they are contrasted
to modern growth models developed by Harrod (1948) and Domar (1946). A short
description of input-output tables and economic analysis follows, which enable us to
cast both the Tableau Economique and the schemes of reproduction in input-output
form. We show that this formalization may be fruitfully generalized and may inspire
the development of alternative and more effective macroeconomic and growth
theories.

2For the relation between Sraffa and Leontief, see Kurz and Salvadori (2000, p. 169) and
Baumol (2000).
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2.2 The Tableau Economique

Physiocrats used their Tableau Economique to address the following question: how
does the distribution of social product among the three social classes (landlords,
industrialists and farmers) take place in order for society to reproduce itself at least
on the same scale? In order to follow their argument, we use Quesnay’s numerical
example and monetary units, and we hypothesize that at the beginning of the
production process (autumn), farmers have already collected their output, the
value of which is estimated at 5 milliards.” Farmers for the production of this output
employed:

e Circulating capital (wages, raw materials, etc.) worth of 2 milliards
* Advanced capital (tools, animals, etc.) whose depreciation equals to 1 milliard
(10% out of 10 milliards of invested capital)

In other words, farmers invested 3 milliards as inputs and produced output worth
5 milliards. The additional 2 milliards worth of output is the surplus that is taken by
landlords as rent in order to grant farmers the right of cultivating their land.
Subsequently, landlords spend the 2 milliards of their rent income on agricultural
and industrial products. Finally, industrialists or the ‘sterile’ class begin the new
production period with a stock of industrial goods of 2 milliards from last year’s
production.

As a consequence, in the beginning of production period, the three social classes
(or rather sectors) under investigation possess (either in money or commodity form)
the following:

e Farmers: Agricultural goods worth 5 milliards denoted by a.

* Landlords: Rents of 2 milliards in money form, denoted by m, which they have
received from farmers to grant them the right to cultivate the land

 Industrialists: Industrial products, denoted by i, of 2 milliards

This initial position and subsequent transactions are presented in Fig. 2.1.

The dashed arrows represent money flows of 1 milliard, while the flows of goods
are presented by solid arrows. The distribution of social product is made in the
following five transactions:

* Landlords exchange with farmers 1 milliard (m), in order to buy agricultural
products of equal value (o).

¢ Landlords exchange 1 milliard (m) with industrialists in order to buy luxury
goods of equal value (7).

 Industrialist exchange 1 milliards (m) with farmers for raw material of equal value
(a).

¢ Farmers exchange 1 milliard (i) with industrialists for industrial goods (raw
materials) of equal value (7).

*Milliard is the physiocratic monetary unit.
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Fig. 2.1 The distribution of social product among social classes

* Industrialists with 1 milliard () in their disposal buy from farmers goods of equal
value (a).

After the above allocations, farmers have at their disposal agricultural products
worth 2 milliards to be utilized for both their productive consumption (i.e., corn
consumed by workers) and investment requirements (corn as an input, i.e., seed) and
industrial products worth 1 milliard, while the remainder 2 milliards are the rent
requirement of the landlords to grant cultivation rights to the farmers for the new
production period. The industrialists possess agricultural products which are to be
transformed into industrial ones in the new production period. Finally, landowners
have agricultural and industrial goods worth 1 milliard each, for their necessary
consumption and luxury needs, meanwhile they expect to receive their rents from the
farmers in order to grant them cultivation rights. Consequently, everything is set for
the new production period to begin.

The physiocratic analysis of social reproduction relates to simple reproduction in
which there is neither increase nor decrease in total output produced, and this is
because the generated surplus is spent entirely on consumption (luxury) purposes by
the landlords. There is nothing left for investment besides for replacement of raw
materials and depreciation; hence, the net investment is zero. However, the analysis
can be easily extended to include the case of expanded reproduction, that is,
reproduction with economic growth. For example, if landowners invest their surplus
instead of consuming it, or if farmers somehow succeed to decrease their rents and
thus have more to invest, they will end up with even more output, higher surplus and
so forth.

It is worth pointing out that in the physiocratic analysis, society is divided into
social classes with distinct roles and interests. In addition, there is a clear distinction
of the money flows from those goods; money and goods are moving in opposite
directions, and in that movement, goods circulate the money rather than the other
way around. Money simply facilitates the circulation of goods; in other words,



46 2 Circular Flow of Capital and Social Reproduction

money mediates in order to carry out the transactions between social classes
(or sectors). Furthermore, the quantity of money required for conducting the required
transactions is much smaller than the value of goods in circulation since many of the
transactions may cancel each other out and may take place even without the physical
presence of money; that is, money functions in its ideal presence as a measure of
value! These conclusions drawn from the functioning of the Tableau Economique
can be proved extremely useful in the formulation of a theory of money (see
Appendix 1 in Chap. 7).

Hence, the monetary needs of circulation are much lower than those of the value
of goods in circulation; the reason is that goods are either consumed or invested and
thus disappear from circulation, whereas money remains in circulation ready to
mediate in new transactions. In Marx’s words:

But in fact it was an attempt to portray the whole production process of capital as a process of
reproduction, with circulation merely as the form of this reproductive process; and the
circulation of money only as a phase in the circulation of capital; at the same time to include
in this reproductive process the origin of revenue, the exchange between capital and revenue,
the relation between reproductive consumption and final consumption; and to include in the
circulation of capital the circulation between consumers and producers (in fact between

capital and revenue).
(TSV 1, pp. 343-344)

Marx held in high esteem the physiocrats, and he especially appreciated their
Tableau Economique, for which he wrote admiringly:

[...] and finally to present the circulation between the two great divisions of productive
labour—raw material production and manufacture—as phases of this reproductive process;
and all this depicted in a Tableau which in fact consists of no more than five lines which link
together six points of departure or return—[and this was] in the second third of the
eighteenth century, the period when political economy was in its infancy—this was an
extremely brilliant conception, incontestably the most brilliant for which political economy

had up to then been responsible.
(TSV 1, p. 344)

Clearly Marx, unlike Smith and Ricardo, not only fully realized the significance
of the physiocratic conceptualization of the Tableau Economique but also expanded
on their contribution in his analysis of the schemes of reproduction that we
discuss next.

2.3 Marx’s Schemes of Reproduction

In his effort to develop his own Tableau Economique, Marx borrowed some
important elements whose details are analysed mainly in the second volume of
Capital under the generic name of schemes of reproduction. Like physiocrats,
Marx starts his presentation with the schemes of simple reproduction, and then he
advances his analysis to deal with economic growth in the schemes of expanded
reproduction. We note that in Marx the simple reproduction appears as a working
hypothesis (Capital 11, pp. 398-399) and not as a description of how capitalism
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actually operates; it only shows that the economy’s reproduction is theoretically
possible, and it may actually exist in the rare situation when the net investment is
zero. Simple reproduction also serves to enhance our understanding of the way in
which the more realistic expanded reproduction may take place.

Marx, like the physiocrats, assumes that the production time for all commodities
is the year, and his analysis is performed simultaneously in labour units (or values),
commodities (or use values) and direct prices (or money). The analysis in terms of
values and use values refers to developments taking place in the sphere of produc-
tion, while the analysis in terms of use values and direct prices refers to develop-
ments taking place in the sphere of circulation. Marx further assumes that society’s
total capital is divided into two departments classified into I and II according to the
character of the use values produced. More specifically, Department I produce
means of production (MOP) or investment goods, whereby a unit of MOP (e.g. a
machine) is worth 500 €. Department II produce means of consumption (MOC),
where a unit of MOC (e.g. food) is worth 500 €, while a unit of labour power
(LP) employed in both departments is also worth 500 €; finally, for convenience
purposes 1 labour hour is valued at 1 €.

Given the above assumptions, the total output produced in both departments will
be

Department I : C1+V1+8;=X (2.2)
Department I : C,+V,+S5,=X, (2.3)
where C; is constant capital consumed in the production of use value i (where i = 1,
2), V;is variable capital employed in the production of use value i, S; is surplus-value
created during the production of use value i and X; is the value of output in
Department i. Following Marx’s numerical example (Capital 11, p. 397), the repro-
duction in terms of values (i.e. in terms of socially necessary labour time) will be
Department I : 4000C; + 1000V + 1000S;=6000X
Department IT : 2000C, + 500V + 5008,=3000X>
The same numerical example can also be written in terms of use values as
follows:
Department I : SMP + 2LP — 12MP
Department II : 4MP + 1LP — 6MC

Finally, the schemes of reproduction expressed in terms of direct prices will be

Department I : €4000C; + €1000V; + €1000S; =€6000X;
Department II : €2000C, + €500V, + €5005,=€3000X,
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The schemes of reproduction pose and seek to answer the following question: how
should the total output of the first year be allocated between the two departments such
that production to continue uninterrupted in the next years? Clearly, the newly
produced output must be sold and the money received must be invested in certain
proportions between the two departments. Hence, the classical assumption of given
technology defines the exact way in which the allocation of the surplus-value between
departments will take place at certain proportions so as for reproduction to take place.

2.4 Schemes of Simple Reproduction

The analysis that follows is based on the following set of assumptions:

» Capitalists consume all the surplus-value produced.

¢ Workers spend all their wages on consumption goods.

e The rate of surplus-value is 100% and remains constant and the same in both
departments.

* The value composition of capital (C/V = 400%) is also constant and the same in
both departments.

2.4.1 Equilibrium Between the Two Departments

In order for capitalists to be able to repeat their production on the same scale, their
current output should acquire a physical form which makes possible the renewal of
the means of production and the workforce employed in the current period. There-
fore, the output (supply) of Department I, producing MOP, should be equal to
demand for MOP from both departments; thus, for the attainment of economy’s
reproduction, the following equality must hold in Department I:

Department: C;1 +V; + 81 =C; + C; (2.4)
—_—
supply demand

In other words, the total output of Department I should be equal to the economy’s
total demand for MOP from both departments.* Similarly, the economy’s supply of
MOC should be equal to the sum of workers’ and capitalists’ demand for MOC.
Hence, the reproduction of the total economy on the same scale requires the
following condition to hold true in Department II:

DepartmentI1: C, + Vo, + S =V + Vo + 51+ 5 (2.5)

supply demand

4 . . . . .
Hence, we assume that the analysis is carried out in terms of direct prices.
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Consequently, and after simple mathematical manipulation of Eqs. (2.4) and
(2.5), for each of the two departments, we will have

Department1: V; + 8, = C; (2.6)
—— ~—
supply demand

DepartmentII: C, =V, + 5 (2.7)
~— N———

supply demand

If the above conditions hold, then the total output produced is realized in the
circulation sphere in a way such that the production process can be repeated
uninterrupted year after year. If, however, there is no balance, i.e. C; # V| + S,
different implications follow on the two conditions of equilibrium [Egs. (2.6) and
(2.7)]. For example, in the case that C; > V| + S, then

* For Department I it implies that the supply of MOP falls short to the economy’s
demand for MOP.

e For Department II it implies that the supply of MOC exceeds the economy’s
demand for MOC.

The above different implications of the inequalities emerge because the analysis
is carried out in terms of values or money and not in terms of use values. This is the
reason why the same inequality bears different implications to each department,
while this inconsistency can be resolved by casting the exchanges in terms of use
values.

Although Marx’s analysis is conducted mainly on the basis of two departments, it
can be easily extended to three or more departments (e.g. Department III producing
luxury goods) and each of the departments to industries and so forth; for instance,
Department I can become more detailed by including all industries (in any available
level of detail) producing MOP. The same applies to Department II, which can be
divided into all possible industries comprising the respective department.

2.4.2 Exchange Between Departments

In what follows, we present the paths of money and commodities so as the conditions
of social simple reproduction are fulfilled.

2.4.2.1 The Circuit of Money Capital Beginning from Department I

Let us assume following the standard presentation that capitalists of Department I
initiate the exchange between departments. It is important to emphasize that similar
results could have been obtained should capitalists of Department II have taken the
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Fig. 2.2 The circuit of money capital of Department I

first step initiating the sequence of exchanges.” In Fig. 2.2 below, we describe the
flows of money and commodities that take place starting with Department I.

¢ Capitalists of Department I pay 1000 € in variable capital (wages) in order to buy
two units of labour power (LP).

* Workers in Department I spend their wage of 1000 € to buy two units of means of
consumption (MOC) from Department II.

¢ Capitalists in Department II with their 1000 € buy two units of MOP (to be used
as constant capital) from Department I. Hence, money returns back to
Department I, that is, to its starting point.

It is clear that money completed a full circle mediating three times in order to
exchange six units of goods (2LP, 2MOP and 2MOC). In this sequence of exchanges,
money acted as variable capital in its first mediation while in its second as workers’
income and in its third as constant capital. In addition, the velocity of money is 3, since
commodities worth of 3000 € ‘changed hands’ with the mediation of only 1000 €.

SThe starting point of analysis in the schemes of reproduction is not relevant to the final outcome;
nevertheless, the priority to a specific department of production has tremendous social implications
as it happened in the former Soviet Union and other Eastern European countries. Even the Marshall
Plan in 1947, in one way or another, was influenced by developments taking place in the Eastern
European countries. We may speculate that the priority of the Marshall Plan to the industrialization
of the Western European economies was inspired, to some extent, by the idea that Department I
(investment goods) is more decisive for the rapid economic development than Department II
(agriculture and consumer goods sectors). Similarly, in a Kaldorian framework, manufactur-
ing, especially the investment goods producing industries (identified with Department I) is consid-
ered the ‘engine’ of economic growth.
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Fig. 2.3 The circuit of money capital of Department 11

2.4.2.2 The Circuit of Money Capital Beginning from Department IT

Our focus now is on capitalists of Department II, who in order to ‘set on’ the
production of articles of consumption take the following actions shown in Fig. 2.3.

¢ The capitalists in Department I pay 500 € to capitalists in Department I in order
to acquire one unit of constant capital (MOP). This amount of money now is
placed in the disposal of capitalists in Department L.

e The 500 € that are now in Department I are distributed as dividends to the
capitalists of the same department. Money now is out of the circuit of production
and is placed in the private accounts of capitalists of Department I.

* The capitalists in Department I consume this 500 € of dividend income in order to
buy MOC from Department II.

We observe that money performed, once again, a full circle to return back to its
starting point, namely, the Department II. In this circle, the 500 € set in circulation
two units of goods, namely, IMOP as constant capital invested in the Department 11
and IMOC which was purchased by the capitalists of Department I with their
dividend income. The velocity of money, in this particular case, is equal to 2. It is
also of interest to note that money, which left the circuit of capital to enter the circuit
of revenue as dividends, returns back to the initial circuit.

2.4.2.3 The Circuit Beginning from Dividends of Capitalists
in Department I

The next step is to keep track of the income flows (dividends) emanating from
capitalists of both departments, starting from Department I (see Fig. 2.4).
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* Department I distribute an additional amount of 500 € from its total capital as
dividend income (which is part of the surplus-value produced) to its capitalists.
Money, once again, flows out of the circuit of capital and is placed in the personal
accounts of capitalists.

* Capitalists of Department I consume this additional 500 € received as dividends
to buy means of consumption (1IMOC) from Department II.

* In turn, the 500 € received by Department II are invested to acquire an additional
unit of MOP and use it as constant capital. Hence, the additional 500 € return back
to Department I, which is the starting point of the circuit.

Like in the previous case, we observe that money (500 €) set in motion two units
of goods (IMOP, IMOC) worth of total value of 1000 €. The MOP are used as
constant capital in Department II, whereas the MOC are used by capitalists of
Department I. The velocity of money in circulation is once again equal to 2.

2.4.3 Transactions Within Departments
2.4.3.1 Transactions Within Department I

In Fig. 2.5 we depict the following:

* The capitalists of Department I invest 4000 € in MOP (constant capital); hence,
4000 € are exchanged against SMOP in the beginning of the production process.
* Department I uses these inputs (constant capital equal to eight units of MOP and
variable capital equal to two units of LP) to set in motion the production process.
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Fig. 2.5 Intra-departmental transactions in Department I

In Fig. 2.5, the flows of money make a circle within Department I, since in the
present case, we are dealing with intra-departmental transactions. The same is true
with the MOP. The velocity of money is now equal to 1, and money circulates as
capital since it is used to buy MOP.

2.4.3.2 Transactions Within Department II

The following transactions take place in Department II:

¢ Capitalists in Department II invest 500 € in variable capital (1LP). Workers of
Department II spend their income to buy IMOC from Department II. Hence,
money stays within the department and completes the circuit.

* Capitalists within Department II receive from themselves 500 € as dividends
which they spend on consumption goods (MOC) worth of 500 €; hence, money,
once again, remains within the department and completes the circuit.

In short, capitalists of Department II have in their disposal 4MOP and 1LP; hence,
they are in a position to continue their production activity on the same scale. The last
transactions are depicted in Fig. 2.6 together with all the previous ones.

It is important to reiterate that the transactions in the schemes of simple repro-
duction take place in three forms, value, money and use values, and in this way one
can discern the equilibrium condition of supply and demand in each department;
otherwise, as we showed in Sect. 2.4.1, an inequality, such as, C, > V| + S;, might
imply excess demand for Department I and excess supply for Department II. Such an
inconsistency, as we explained, is resolved by referring to use values produced in
each department. Furthermore, simple reproduction is absolutely consistent with the
extraction of any amount of surplus-value which, however, is not invested
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Fig. 2.6 Intra-departmental transactions in Department 11

productively, but it is partly used for the replacement of means of production and
partly for the unproductive consumption of capitalists. As a consequence, there is
nothing left for net investment; in short, net investment is zero, a situation that rarely
is met in real economies.

2.5 Schemes of Expanded Reproduction

Simple reproduction appears more as a working hypothesis and less as a realistic
description of the way in which capitalism actually operates. The salient feature of
capitalism, as we have pointed out time and again, is its uncontainable propensity for
expansion, an expansion which is periodically interrupted by economic crises. In
what follows, we describe the productive activity as a never-ending circular flow of
capital activated to produce use values for the purpose of profit-making on an
expanded scale. In Chaps. 8 and 10 of the book, we grapple with the discussion
on possible and actual disruptions of such a process.

The transition from simple to expanded reproduction is made possible by assum-
ing that capitalists, unlike workers, do not consume all but save part of their income,
which in Marx as well as in the classical political economy approach, in general,
implies that what is saved is also invested. Marx used a battery of aphorisms:

Accumulate, accumulate! That is Moses and the prophets! [...] Therefore, save, save, i.e.,

reconvert the greatest possible portion of surplus-value, or surplus-product into capital!
Accumulation for accumulation’s sake, production for production’s sake: by this formula
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classical economy expressed the historical mission of the bourgeoisie and did not for a single
instant deceive itself over the birth-throes of wealth.
(Capital 1, p. 449)

The idea is that the very purpose of capitalist savings is to invest and in so doing
the simple reproduction is converted to reproduction on expanded scale. It is worth
noting that if we assume that capitalists save or, what is the same thing, invest all of
their income, we end up with the case of maximum expanded reproduction, a
complete opposite case to simple reproduction, which although hypothetical never-
theless no less useful for analytical purposes.®

For reasons of simplicity and clarity of presentation (the diagrams in the schemes
of simple reproduction are already pretty complicated), we limit ourselves to the
algebraic formalization of money or value transactions, keeping in mind that trans-
actions in use values could also be made explicit, as in the case of simple reproduc-
tion.” The analysis is also limited to the usual case of schemes of expanded
reproduction in which savings or net investment is greater than zero but less than
their maximum. We further assume that there is no labour shortage, which is another
way to say that labour supply adapts easily and rapidly to labour demand due to the
ever-present reserve army of unemployed (Capital 11, p. 505).°

Marx, in his numerical examples, assumes a given rate of surplus-value equal to
100% which is the same in both departments. The value composition of capital
(hence, the ratio of fixed to variable capital, C/V) is equal to 4 in Department I, while
in Department II it is equal to 2. This is equivalent to saying that Department I is
twice more capital-intensive than Department II and also that the direct prices will be
different from the respective prices of production indicating the possibility of trans-
fers of values from the less capital-intensive to the more capital-intensive depart-
ment.” Such a possibility, however, is excluded at the present time since the analysis
is assumed to take place exclusively in direct prices. The case of prices of production
is left for a more concrete level of analysis when competition of ‘many capitals’
takes place, giving rise to a general rate of profit.'® Marx further assumed that half
of the surplus-value produced in Department I is reinvested (accumulated) as
capital and the rest is spent on consumer goods. This means that the role of
Department II is passive and merely reacts in a specific way to the investment
decisions of Department I, i.e. Department II adapts to developments taking place
in Department I1."!

5The Von Neumann’s (1945) growth model is based on this assumption.

"Tsuru (1942) describes diagrammatically the conditions of expanded reproduction.

8See Tsaliki (2009).

“For further details on issues related to transfers of value, see Appendix 1 in Chap. 5 and the
discussion in Chap. 7.

19The case of expanded reproduction in the face of prices of production (prices which incorporate a
general rate of profit) is more complex but possible, as we show at the end of this chapter.

' As we have pointed out in the presentation of simple reproduction, the fact that the analysis begins
with Department I does not imply its superiority compared to Department II. Marx begins his
analysis from Department I mainly for formal reasons and not that Department I is more important
than Department II.
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Table 2.1 Initial scheme of Production

year 1, ex ante Departments C; V; S; X;
Department I 4000 1000 1000 6000
Department 11 1500 750 750 3000
Total 5500 1750 1750 9000

We start with the first numerical example given by Marx in Capital 11
(pp- 509-514) and presented in Table 2.1.
In Table 2.1 the rate of surplus-value is the same in both departments:

e=S/V=100%
and the value composition of capital is different between the two departments:'>

Department I : g = [C/(C + V)], = 4000/ (4000 + 1000) = 4/5
Department II : g;; = [C/(C + V)]; = 1500/(1500 4 750) = 2/3

The production (supply) in Department I is worth 6000, whereas its demand is
worth only 5500 monetary units. In Department II the production (supply) is worth
of 3000, whereas its demand is 3500. It is obvious from Table 2.1 that neither the
conditions of simple reproduction nor equilibrium exist. Capitalists do not consume
all their surplus-value, as they did in the case of simple reproduction, but part of it is
saved and by extent invested as follows:

* Capitalist of Department I invest 50% (gq; = 0.5) of produced surplus-value as
capital, and by assuming constant technology, it follows that part of it, that is,
4/5 = gy = C{/(Cy + V) is invested as constant capital and the remaining 1/5 as
variable capital (1 — g) = V{/(C, + V;) = 1000/(4000 + 1000) = 1/5. Hence,
from a surplus-value of 1000, the resulting new investment amounts to 500, from
which 400 is constant capital and 100 is variable capital; the remaining 500 are
distributed as dividends to capitalists of Department I, who in turn buy consumer
goods from Department II.

* Given the developments taking place in Department I, Department II closes the
circuit so long as both the rate of surplus-value (¢ = 100%) and its value
composition of capital (gr; = 2/3) remain constant.

'2The value composition of capital is written as C/(C + V) instead of C/V in order to follow the usual
presentation. A more detailed discussion of the various (value, materialized, technical and organic)
compositions of capital is postponed until Chap. 8. It is interesting to note that although the rate of
surplus-value is the same between the departments, their rates of profit are quite different. In
particular Department I’s rate of profit is 20%, while Department II’s rate of profit is 33%, clearly
a case of disequilibrium inducing adjustments which, however, can be dealt with the introduction of
competition between capitals.
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Starting with the data displayed in Table 2.1, the question that comes to the fore is
the determination of the right share of surplus-value in Department II that should be
invested in order to restore the conditions of simple reproduction. Hence, the
following equilibrium condition must hold

Ci+Vi+85 =Ci+AC; +Cr,+ AC, (28)

supply demand

Replacing in Eq. (2.8) the actual figures displayed in Table 2.1 and the stipulated
assumptions, we estimate the proportion of surplus-value g, that the Department 11
must invest in order to restore the conditions of simple reproduction as follows:

a8 C1/(C1+V1)=4/5 S2 2/3
AN N AN A
4000 + 1000 + 1000 = 4000 + 0.5 1000 - 1000 - g1 +1500 +¢,- 750" gy
N N N N N—— M~ ——_———
C Vi Si Cy Si C
AC,
AC,
6000 = 4000 + 400 + 1500 + (g,)(500)
qZ = 0.20

Hence, 20%from a surplus-value of 750 must be invested (0.20 x 750 = 150),
from which 2/3 as constant capital (AC, = 100) and the rest as variable capital
(AV, = 50). The results at the end of the year 1 are presented in Table 2.2.

Since the rate of surplus-value remains at 100% and is the same in both depart-
ments, it follows that in the beginning of the second year, we will have Table 2.3.

If capitalists of Department I continue to invest 50% of their surplus-value in a
similar way as in the first year, we could re-estimate, once again, the new ¢,'* from
the following:

Table 2.2 Final scheme of I8 v, S; X;
year 1, ex post Department [ 4400 1100 500 6000
Department II 1600 800 600 3000
Total 6000 1900 1100 9000
Table 2.3 Initial scheme of G 7 S; X;
year 2, ex ante Department I 4400 1100 1100 6600
Department II 1600 800 800 3200
Total 6000 1900 1900 9800

3Hence, we follow the procedure described by Marx in Capital 11, p. 510, scheme B.
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The results at the end of second year are presented in Table 2.4.

For the third year, we have Table 2.5.

The results at the end of the third year are presented in Table 2.6.

The schemes can be extended to infinity with a growth rate endogenously
determined which becomes uniform and equal to 10% the second year onwards.
Table 2.7 presents the evolution of the relevant figures up to the sixth year.

Table 2.4 Final scheme of

2/3

A~ e
= S———

5 Ci V, Si Xi
year 2, ex post Department [ 4840 1210 550 6600
Department 11 1760 880 560 3200
Total 6600 2090 1110 9800
Table 2.5 Initial scheme of C v, S; X;
year 3, ex ante Department I 4840 1210 1210 7260
Department II 1760 880 880 3520
Total 6600 2090 2090 10,780
Table 2.6 Final scheme of G v, S X;
year 3, ex post Department [ 5324 1331 605 7260
Department 11 1936 968 616 3520
Total 7260 2299 1221 10,780
Table 2.7 Summary results with annual growth rate of 10%
Value of Growth Value of Growth Growth
output rate output rate rate of | Average value
Department | Department | Department | Department | Total | total profit rate r = S/
I I I I value |output |(C+ V)%
1 {6000 3000 9000
2| 6600 0.10 3200 0.07 9800 | 0.09 1750/7250 = 24
37260 0.10 3520 0.10 10,780 0.10 1900/7900 = 24
417986 0.10 3872 0.10 11,858 0.10 2090/8689 = 24
5/8784 0.10 4259 0.10 13,0431 0.10 2299/9559 = 24
619662 0.10 4686 0.10 14,348 | 0.10 2529/10,514 = 24
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The above discussion and numerical example of expanded reproduction leads to
the following conclusions:

* The expanded reproduction is possible, and from the specific example, we
conclude that it can continue to infinity.

e The growth rate of total output is endogenously determined, and it becomes
uniform equal to 10% from the second year onwards.

e Only in the first year, the growth rate of total output is about 9%, as a result of the
low growth rate equal to about 7% of Department II, whereas Department I grow
steadily by 10%.

* From the second year foreward, both departments expand at an annual growth
rate of 10%.

» The average profit rate in terms of value remains constant and equal to 24%. The
same is true with the rate of surplus-value which remains constant and equal to
100% in both departments.

¢ Finally, the value composition of capital differs between departments, but it
remains the same for all years.

These conclusions strengthen the view that Marx, following the tradition of the
classical political economy, assumes the same set of givens, that is, the real wage as
this is expressed in the rate of surplus-value which remains the same throughout the
analysis and the technology as this is expressed in the value composition of capital
which also remains the same. The level of output is always known once the rate of
surplus-value and the value composition of capital are given. This does not mean that
the value composition of capital does not change with the passage of time; on the
contrary, both the rate of surplus-value and the value composition of capital are
expected to increase. Hence, we argue that the schemes of expanded reproduction do
not lack realism but rather that the study of the change in both technological change
and income distribution requires the introduction of competition and a new set of
prices, the prices of production, that is prices that incorporate a uniform rate of profit.

2.5.1 Critiques of the Schemes of Reproduction

From the time of their publication in 1885, the schemes of simple and extended
reproduction attracted the attention of many researchers. The critiques either were
levelled at the realism of the assumptions or were directed at the narrow scope of the
schemes of reproduction to show the possibility, not necessarily actuality, of bal-
anced growth and in doing so ended up to attributing to the schemes of reproduction
more than there is in them. More specifically, the usual critiques referring to the
seeming weaknesses or drawbacks of the schemes of reproduction and the possible
responses are:

» The presence of different profit rates between the two departments without their
tendential equalization is another way to say that the schemes of reproduction do
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not consider competition between capitals. This criticism is valid, but the differ-
ences in profitability are only due to Marx’s analytical method in volumes I and IT
of Capital according to which the analysis begins by hypothesizing the case of
‘capital in general’, that is, the absence of competition. The implicit idea is to ‘lay
bare’ the general ‘laws of motion of capitalism’ at a very abstract level, and only
in the third volume of Capital, the analysis extends to deal with ‘many capitals’,
that is, the case of real competition. This means that in this last more concrete
level of analysis, the schemes of reproduction can be modified to account for the
equalization of rates of profit between departments; however, in this case, the
analysis should be carried out not in terms of labour values but in terms of prices
of production. It is true that the transformation of labour values into prices of
production is not without its complexities and issues of consistency (see Chap. 3),
but this does not mean that such an analysis cannot be carried out (e.g. Morishima
1973; Desai 1991; Trigg 2006, inter alia). Furthermore, Marx sought to establish
the basic relationships without introducing the complications arising from the
distribution of surplus-value in the form of profits between the two departments.'*

* Another often-cited, and related to the above, critique is that there is no invest-
ment activity between departments; in other words, investment takes place only
within and not between departments. Furthermore, the critique continues and
finds unrealistic the hypothesis that investment is only self-financed and depends
exclusively on internally generated savings. As a consequence, there are neither
interdepartmental flows of capital nor any credit flows. It is true that the question
of various forms of money capitals (hoarding) and depreciation is not introduced
into the analysis until the end of Capital II (Chap. XXI). Hence, we may say that
in the analysis, the investment has priority over the saving and that the very
purpose of capitalist savings is to finance investment activity. Hence, Marx keeps
company with Keynes and Schumpeter to the extent that investment has priority
over savings. After all, the circuit of capital in Marx [Eq. (1.30)] starts off with
M (money), continues with investment in C (means of production and labour
power), follows with production P and ends up with the production of new
commodities, C’, whose value is higher than the initially invested, C' > C,
which when realized give money M’ more than the initially advanced, M’ > M.
However, Marx (also Schumpeter) parts company with Keynes when it comes to
the role of capitalist savings, whose very purpose is investment for the sake of
profit (Kurz 2008). By contrast, Keynes argues that there is never a ‘shortage of
savings’ which is always created as a result of the investment activity.

* The reproduction schemes have been interpreted to mean that Department I has
priority over Department II, which is assumed to merely passively adjust to
developments initiated in Department 1. However, it can be shown that

"“For instance, Marx notes that his analysis is conducted in value terms (direct price) pointing out
that “the fact that prices [production] diverge from values cannot display any influence on the
movements of social capital” (Capital 11, p. 393).



2.5 Schemes of Expanded Reproduction 61

investment activity could have had as its starting point the Department II with
g = 0.20 leading to the exact same results.

Morishima (1973) formalized the schemes of reproduction in a system of differ-
ence equations. The study of the properties of the resulting matrix of coefficients
led to the conclusion that if the value composition of capital of Department I is
greater than that of Department II and by assuming a given propensity to save, the
resulting growth becomes explosive. Increasing oscillatory behaviour cum
growth is obtained if the value composition of capital of Department II is greater
than that of Department I. Given these findings, Morishima concluded that state
intervention can stabilize the economy by changing the propensity to save and
also by modulating the investment activity in such a way to attain the desired
level of growth with minimal fluctuations.

Capitalists are hypothesized to reinvest their profits in their department according
to their value composition of capital. In other words, there is no technological
change, and investment in both departments takes place on the basis of the
following relation:

@_1+C2/Vz_§_06
q 1+C/vy 5 '

A number of authors concluded that if capitalism managed to grow according
to proportions specified by the schemes of expanded reproduction, the system
could expand continuously (Otto Bauer 1881-1938), while any disturbance of
these proportions could cause imbalances resulting in economic crises (Tugan-
Baranovsky 1865—-1919). This is not exactly correct, because, as we pointed out,
the schemes of expanded reproduction are mainly designed to show the potenti-
ality of capitalism to grow steadily and not that this is or could be the actual path
of the system. In fact, capitalism is characterized by endemic economic growth
which is interrupted by periodic crises as we show in Chaps. 8 and 10.

In the debates of the schemes of reproduction, Luxemburg (1913) criticized those

who argued that capitalism can expand in a smooth and uninterrupted way. In fact,
she argued that this is not possible as a result of deficiency in demand. More
specifically, Luxemburg raised a number of criticisms from which in our view two
stand out:

The first criticism refers to whether and to what extent there is such a market
mechanism that directs capitalists in both departments to display the very specific
investment behaviour described in the schemes of reproduction. Luxemburg was
the first to raise the question of system’s stability, a question that was to resurface
many years later by Domar’s (1946) and subsequently by Harrod’s (1948)
analyses of warranted growth rate, which laid the foundations of the modern
theory of economic growth. In the following section, we show the remarkable
similarities between Domar’s growth model and Marx’s schemes of expanded
reproduction.
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» The second criticism, which is the most popular of all, relates to the deficiency in
demand leading to radical conclusions. In particular, Luxemburg argued that, if
we assume that capitalists invest according to the specific proportions required in
the schemes of expanded reproduction, the productive capacity of the economy
will expand; hence, the question she raised was: does the system find the
additional consumers purchasing power to absorb the extra output produced?
The counter-argument would be that the extra output could be reinvested in a way
such that the demand gap could be filled. Luxemburg’s response to this way out
would be that the problem maybe ‘contained’ only temporarily, because from the
next year onwards even more will be produced and so the lack of demand looms
even more formidable. The effective way to deal with this problem, according to
Luxemburg, is in the demand of noncapitalist sectors inside or outside of the
capitalist economy, giving rise to the colonization wave in the late nineteenth and
early twentieth centuries. But as she argued, eventually, both internal and external
noncapitalist markets ‘dry out’, and society enters into a period of ‘barbarism’
underscoring the fact that the system reached its limits."”

Clearly, Luxemburg’s second objection reveals that her economic analysis was
based on the idea that in the capitalist mode of production, the very purpose of
production is to satisfy consumption (i.e. use values) and not to exchange for money
(i.e. exchange value) in order to maximize profit as a purpose in itself. Nevertheless,
Marx in his schemes of expanded reproduction shows that effective demand can be
sufficient to buy the available supply; that is, productive capacity and effective
demand can grow at roughly the same rate with the output produced. The reason is
that demand in an economy is directed to both consumer and investment goods; thus,
the riddle of demand gap can find a solution in the extra demand coming from
capitalists in Departments I and II who purchase both means of production and
means of consumption for themselves and for the newly hired workers.

In short, Marx’s purpose in the schemes of expanded reproduction was to show,
among other things, the potentiality of unregulated balanced growth in a capitalist
economy. In other words, Marx’s purpose was not to show that the reality of capitalism
might be that of balanced growth as some Marxists have argued (Tugan-Baranovsky,
Otto Bauer, among others).'® Nevertheless, regarding Luxemburg’s first objection
about the very specific investment behaviour of capitalists, we should point out that
it still remains an open question in economic theory. Finally, it should be stressed that
the reproduction schemes in Capital II are set to show potentialities and not to describe
the exact way in which capitalist economies evolve. The reproduction schemes neither
predict nor argue for the unhindered expansion of the capitalist system.

SMoreover, Luxemburg underlined that the operation of economies should not be left to the blind
forces of supply and demand; but society should display the necessary political will to intervene in
order to change fundamentally the system at its early stage, that is, well before the system enters the
‘stage of barbarism’.

®These authors argued that since the reality of capitalism is the balanced growth, then only a
disproportionality crisis is possible. Hence, a well-planned capitalist economy may overcome the
problems resulted and attain the right proportions for a smooth and uninterrupted growth.
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2.5.2 Domar’s Growth Model and Marx’s Schemes
of Reproduction

The so-called Keynesian revolution and the associated with it macroeconomics as a
distinct discipline in economic theory together with the explicit incorporation of time
into the analysis brought to the fore the question of economic growth which starts
with the pioneering works of Harrod (1948) and Domar (1946). Specifically,
Harrod’s contribution was an attempt to deal with the stability properties of capitalist
growth, whereas Domar’s was to determine the rate at which investment must grow
to ensure the equality between aggregate demand and supply over time. Despite their
differences, their growth models are aggregate formations that attempt to determine
the economy’s uniform equilibrium growth rate (warranted growth rate), and, as it
will be shown, they share surprisingly many similarities with Marx’s schemes of
expanded reproduction (Lianos 1979, p. 405).

In order to reveal the similarities between Domar’s growth model and Marx’s
schemes of expanded reproduction, we start with the standard textbook presentation
of Domar’s growth model. We denote income by Y, investment by / and capital stock
by K; furthermore, we assume that investment equals saving and that investment
(or saving) can be presented as a fraction of generated income. That is

I=sY (2.9)
where s denotes the economy’s constant propensity to save. By taking differences in

the above relation and dividing through by the change in capital stock (AK = 1), we
arrive at the familiar Keynesian multiplier. Thus, we have

— =s—or —=sa (2.10)

The ratio AY/I stands for the marginal productivity of capital or the average
productivity of investment denoted by a. Thus, new investment not only leads to a
multiple increase in income but also expands the economy’s productive capacity
according to the average productivity of investment, a. Thus, we may write

AY = al (2.11)

Placing together the two alternative expressions for AY [Egs. (2.10) and (2.11)],
that is,

AY = al = Al/s (2.12)

the growth rate of investment will be
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A/l = sa (2.13)
and the growth rate of output from AY = al = a(sY) relation [Egs. (2.9) and (2.12)] is
AY/Y = sa (2.14)

Hence, the growth rate at equilibrium (g,, warranted growth rate) is defined as
g, = AY/Y =sa=Al/I (2.15)

Equation 2.15 signifies that the requirement for the attainment of steady growth is
that income and investment should grow at a specific rate determined by the product
of the average (marginal) saving rate times the marginal productivity of investment.
As we have already pointed out, Domar (1946) was interested in determining the rate
at which investment must grow in order for the economy to attain its equilibrium
growth path. Harrod (1948) arrives at the exact same condition for the attainment of
steady growth but using the acceleration principle. Harrod showed that the equilib-
rium is not stable, that is, if for any reason the economy deviates from its warranted
growth rate, it does not return to it and deviations increase, that is, the economy drifts
further and further away from its steady growth path with the passage of time.

Let us now turn to Marx’s schemes of expanded reproduction which are presented
in Tables 2.1-2.7. The construction of Table 2.8, which refers to the developments in
Department I, is straightforward, if we recall that the rate of surplus-value (e = S/V)
is 100% and that the accumulation takes the form of additions to constant (AC) and
variable capital (AV) in a way directed by the value composition of capital which for
Department I is g; = 4/5 and for Department II is gy = 2/3."7

From Table 2.8, we observe that in the schemes of expanded reproduction, both
income and investment grow at the same constant rate (10%) which is a condition
found in Domar’s (1946) analysis:

AY/)Y = AIJI = sa = 10%

Table 2.8 Expanded reproduction in Department I

Net income | Growth Constant | Variable | Surplus- | Net Growth
Years | Y=V + S rate AY/Y |capital C |capital V |valueS |investment / |rate Al/l
1 2000 - 4000 1000 1000 - -
2 2200 0.10 4400 1100 1100 500 -
3 2420 0.10 4540 1210 1210 550 0.10
4 2662 0.10 5324 1331 1331 605 0.10
5 2928.2 0.10 5856.4 1464.1 1464.1 | 665.5 0.10

""The same analysis can be applied to Department II.
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In the numerical presentation of expanded reproduction of the previous section, it
was assumed that half of the surplus-value produced is saved and thus invested
(§ = I = 500), resulting to an average rate to save [average propensity to save,
Eq. (2.9)] equal to

s =1/Y = 500/2000 = 1/4

In addition, the average productivity of investment [a in Eq. (2.11)] is given by
the change in income (200) divided by the change in constant and variable capital
(AK = 1=400 + 100 = 500) and is equal to

a=AY/AK = AY/I =200/500 = 2/5

As a consequence, from Eqgs. (2.13) and (2.14), the product of the average savings
rate (s) times the average productivity of investment (a) is

sa = (1/4)-(2/5) = 0.10 = 10% = AY/Y = AI/I

which is equal to the growth rates of income AY/Y and investment Al/I. In other
words, for a continuous expanded reproduction, the growth rate of investment
should be equal to growth rate of income and equal to the product of the average
saving rate times the average productivity of investment. This condition for the
uninterrupted expansion of a capitalist economy is identical to the one found in
Domar’s growth model.

The above exposition is not affected by the numerical example used in the
analysis since we can generalize it as follows: making use of the rate of surplus-
value, e = S/V and the distribution of net income between surplus-value and variable
capital

Y=S+V (2.16)
The surplus-value, after simple mathematical manipulations, can be rewritten as
S=le/(1+e)]Y (2.17)

If a portion s is saved and thus accumulated,'® then

Accumulation = AK =1 =sS =s[e/(1 + e)]Y (2.18)

"8In Marx’s analysis workers consume all of their income, while capitalists consume part of the
surplus-value they receive and save or, what is the same thing, invest the remaining according to
their propensity to save.
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The above equation describes capitalists’ savings; moreover, the term s[e/(1 + e)]
corresponds to Keynes marginal (and in this case also average) propensity to save.
From the definition of the value composition of capital, x = C/(C + V), the
relationship between constant and variable capital can be derived:

C:(lfx)v (2.19)

and

K

AC = ( )AV (2.20)

11—«
However, AC + AV = I and substituting for AC

AV
1—«

[=AC+AV = (ﬁ)AV—i—AV: (2.21)

Net income, being distributed to surplus-value and variable capital [Eqgs. (2.16)
and (2.17)] and by some further manipulation of the equations, we arrive at

Y=V4+S=V+eV=(1+¢€)V
or
V=Y/(1+e)
and
AV =AY /(1 +¢) (2.22)

By substituting AV in the investment Eq. (2.21) and after simple mathematical
operations, we get

AY/I=(1+e)-(1—x) (2.23)

which is the average productivity of investment. It is interesting to note that the
productivity of investment depends on a technological element (captured by the
value composition of capital, x) and on a distributional variable (captured by the rate
of surplus-value, e). From the relation (2.23), we derive that the rate of surplus-value
exerts a positive effect on the productivity of investment, whereas the value com-
position of capital exerts a negative one. These findings are particularly important in
our discussion of economic crisis theory that we present in Chap. 8, where we show
both theoretically and support empirically that the rate of profit is influenced more by
the negative effect of the value composition of capital and less by the positive effect
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of the rate of surplus-value. Consequently, the rate of profit falls and gradually leads
to a stagnant mass of profits which discourage net investment activity leading to
economic crisis.

For the presence of the condition of expanded reproduction, it required a portion
(s) of the surplus-value produced [Eq. (2.17)] to be accumulated, that is, to be
transformed into additional capital (AK = I = AV + AC). Hence it is necessary that

e

ss_s[l ]Y_AK_I_AVJrAC (2.24)

+e

It is already shown from Eqgs. (2.21) and (2.24) that

I:AV/(l—K):s[lj_e]Y (2.25)
Y:IF;E} = [AV/(1 = k)][(1 + ¢)/se] (2.26)

Combining Egs. (2.22) and (2.23), we have
AY =AV(1l+e)=1(1—-x)(l+e) (2.27)

Hence, after few simple mathematical manipulations in Egs. (2.26) and (2.27), we
get

AY e
v = sL_’_J (1 =x)1+e)] =se(l —k) (2.28)
— average
average productivity
propensity of investment
to save

which shows that an economy’s growth rate depends on the proportion of surplus-
value which is accumulated, the rate of surplus-value and the value composition of
capital. If we now translate the above into Keynesian language, uninterrupted
expanded reproduction requires that economy’s growth rate to be equal to the
product of the marginal (=average) propensity to save times the average productiv-
ity of investment; the same conditions are brought together in Domar’s growth
model [Eq. (2.15)].

From the above analysis, we conclude that Domar’s analysis shares surprisingly
similarities with Marx’s schemes of expanded reproduction. Domar arrives at
Marx’s conclusion, that is, the higher the savings, the higher the investment without
prioritizing the one over the other, but rather they are addressing the issue of the
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amount of the required investment to attain a process of balanced growth. The latter
only implies the potentiality of balanced growth and not that such growth is easily
reached and maintained, since an internally or externally generated interruption
(shock) may lead the economy out of equilibrium.

2.6 Tableau Economique and Reproduction Schemes Cast
in Input-Output Analysis

The classical theory of value and distribution as well as its theory of social repro-
duction can be casted in terms of input-output tables and analysis. Historically,
Quesnay’s Tableau Economique and Marx’s schemes of reproduction are the pro-
totypes of modern input-output tables.'” In what follows, we start off with a short
description of input-output analysis, and then we cast both the Tableau Economique
and the schemes of reproduction in terms of input-output tables whose construction
is based on the following assumptions:

* Single product industries
¢ Given technology
* Constant returns to scale

These assumptions, at first sight, appear restrictive; however, they are dictated by
the difficulties in collecting appropriate data and information and not necessarily by
the rigid theoretical framework of input-output models. More specifically:

¢ The first assumption is made for the sake of simplicity, since nowadays the input-
output tables are published in their make form, according to which an industry
produces an array of by-products along its main product.

» The second hypothesis is less restrictive than is usually thought. True, modern
economies are characterized by technological progress; however, major techno-
logical advances that change dramatically the structure of an economy are not that
frequent, and when they take place, their relative importance is too small relative
to the totality of the economy, and so the input-output coefficients are not affected,
in the beginning at least, in any significant way. It takes years for these changes to
make their difference visible in the average input-output coefficients. Furthermore,
and inspired by Ricardo’s numerical examples, we may recall that the changes in
relative prices are minimal in the face of technological change, a result which we
will ascertain in our empirical analysis in Chap. 4. As a consequence, if benchmark
input-output tables are constructed say every 3—5 years, they are expected to reflect
the technological change that has taken place. In addition, the theoretical frame-
work of input-output analysis includes the case of joint production as well as cases
of multiple production techniques, where the choice of technique is made

Today, it is recognized that Wassily Leontief (1906-1999) is the main representative of this field
of economic analysis.
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according to well-known methods of cost minimization, thereby ruling out the
neoclassical theory, according to which only a slight change in the distributive
variables is enough to lead to the choice of a different technique from the available
blueprint of techniques.

* Finally, the assumption of constant returns to scale is realistic and can be found in
empirical studies of industrial organization (Moudud 2010, Chap. 2).

An input-output table (see Table 2.9) has its number of columns equal to that of
rows. In such a symmetric table, the columns refer to the value of inputs of each
industry needed to produce the value of output j. The sum of elements of a column
provides the total cost of production (i.e. wages, materials and depreciation, net
taxes, etc.) of the respective industry. The total value-added of each industry is equal
to the GDP of the industry. The rows of an input-output table present the sales of
each industry to the rest of the industries and also to itself. A part of produced output
goes to final demand, i.e. consumption, investment, government spending and net
exports.

Given the assumptions of constant returns to scale and given technology if, for
some reason, the output of industry j, x;, increases, it follows that its inputs from the
other industries, x;;, increase proportionally. The technological coefficients, a;; = x;;/x;,
are assumed to remain constant in the face of a change in demand, which is another
way to say that if the value of output doubles, the value of inputs should also double;
that is, coefficients a;; measure the fixed proportions between the output of an industry
j and the required inputs i. Hence, a sustained condition of reproduction for an
economy requires that 0 < }’ a; < 1, which means that the value of produced output
must exceed the value of inputs used to produce it.

The above input-output table can be converted from a descriptive devise to a
useful analytical tool with the help of linear algebra. To facilitate the presentation,
we limit the dimensions of the input-output table to only two industries. So, we may
write

X1y =anx; +anx +y

Xy = azxy +anx; +y,

Table 2.9 Input-output table

Outputs

Intermediate demand
Inputs Industry 1 |Industry 2 |... |Industry n Final demand | Total output
Industry 1 X11 X12 e | X1 V1 X
Industry 2 X21 X2 R I Vo X
Industry n Xin Xon e | X Vn X,
Value-added | v, V) e v,
Total X1 X5 e X,
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where y; and y, stand for the final demand (consumption, investment, government
expenditures and net exports) of industries 1 and 2, respectively. We observe that
this is a system of equations which in terms of linear algebra can be written as

follows:
|: : :| |: . 12:| |: : :| |: : :l
X2 azy A X2 Y2

X=Ax+Yy

or in matrix form

where matrices and vectors are indicated in bold face capital and lower-case letters,
respectively. The vector of total output is estimated from

x=[—A]ly (2.29)

The matrix [I — A]*1 is known as the Leontief’s inverse matrix. The economic
meaning of this matrix is that each of its elements indicates how much the production
of sector j should increase if the demand for its output increases by one unit. Hence,
the Leontief’s inverse matrix corresponds to the Keynesian investment multiplier
with the difference that instead of having a single number, that is, a scalar, as in the
Keynesian multiplier, we have an entire matrix. The usefulness of the Leontief’s
inverse matrix will be shown in the next sections.

2.6.1 The Tableau Economique as an Input-Output Table

A modern way to present physiocrats’ Tableau Economique is with the use of an
input-output table as shown in Table 2.10 (Tsoulfidis 1989). It is true that modern
input-output analysis heavily relies on the ideas of the Tableau Economique
(Leontief 1939) which, as such, is an accounting table with double bookkeeping
entries. Specifically, the transactions between the three sectors that we encounter in
physiocrats can be presented in the input-output form as follows:

Table 2.10 The Tableau Economique as an input-output table

Outputs
Inputs Agriculture Manufacture Final demand Total outputs
Agriculture 2 2 1 5
Manufacture 1 0 1 2
Rent (net product) 2 0 2]
Total inputs 5 2 2] 7
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The advantage of this presentation over others (e.g. Phillips 1975; Blaug 1997) is
in the treatment of the agricultural sector, the only one that produces a value of
output over and above the cost of its inputs by 2 milliards.”® By contrast, in
manufacturing, the value of total inputs equals that of total output, and so there is
no surplus creation in this particular sector. Landowners, who are not supposed to
comprise a separate sector, are merely the receivers of rents identified with net
product or surplus that they simply consume. The landlords’ consumption defines
the final demand in the economy.

The matrix of technological coefficients A is derived by dividing each sector’s
value of output by the corresponding value of inputs

[2/5=04 2/2=1
“l1/5=02 0/2=0

A
which in matrix form can be written as

X=Ax+y

where x is the vector of output produced, A is the matrix of technological coefficients
and y is the vector of final demand. Solving for x, we have

X—Ax =Yy
and
x=[-A]""y

As we have mentioned, Leontief’s inverse matrix corresponds to the Keynesian
investment multiplier which in physiocrats’ analysis is a matrix rather than a simple
scalar. Furthermore, the input-output matrix representation of the Tableau
Economique enables the determination of prices and outputs, the incidence of
various taxes on prices as well as the scale of social reproduction. For example, let
us introduce a diagonal matrix, and along the main diagonal, we put the rent rates to
be estimated for each of the sectors of the economy.>' The prices and the single rent
rate can be estimated from the following:

P=PA+pA<p> or p=pA<p>[—-A]"

and

2OFor a detailed presentation, see Tsoulfidis (1989), Giacomin (1995) and Steenge (2000).

2'"We recall that the rent in physiocrats has the same status as the surplus-value in Marx. The
constituent components of rent are the profit and interest exactly as in Marx’s concept of surplus-
value which is broader for it also contains rents.
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borl =t pall0s o[ 2[23 %

where p,, and p,, are the prices of agricultural and manufacturing goods, respectively,
while p, and p,, are the corresponding rent rates. By assuming, as the physiocrats
did, that p,, = 0, the above system of two equations and three unknowns gives a
unique set of relative prices along with the rent rate, p,. In particular, we get

Pa = Pm = 2.5[0-4p, + 2p,lp,
and finally solve for
Pe=Pm=1 and p,=0.66

Various kinds of taxes can be applied to this system and surprisingly enough give
results like those anticipated by the physiocrats, that is, all taxes finally fall on rent
incomes.

2.6.2 The Schemes of Reproduction and Input-Output Tables

Marx’s analysis of the schemes of reproduction can also be presented in terms of
input-output tables. At this point, we should emphasize that there is an extensive
literature on this issue whose presentation goes beyond the scope of the book at hand
(Morishima 1973; Samuelson 1974; Okishio 1988; Nikaido 1996; Trigg 2006
among others). In the present analysis, we will stand in a simplified description of
the schemes of expanded reproduction, and we will assume that the analysis is
carried on in terms of values, where 1 € equals say 1 h of labour time. In an effort to
avoid complications, we present a simplified version based on Trigg (2006).

Table 2.11 casts the numbers of Tables 2.1 and 2.2 in terms of an input-output
representation. AC represents the change in investment or capital accumulation, AV
stands for the change in variable capital, F stands for capitalist consumption or final
demand, X is total value produced, S is produced surplus-value, p; = p, are direct
prices = 1 € = 1 labour hour, x is total output produced, /; = L/x; is labour coefficient
per unit of output and b; = B,/L is labourers’ coefficient of consumption, that is, total
consumption of goods over total labour employed.

Since p; = p,= direct prices = 1 € = 1 labour hour, from Table 2.11, we may
write

X1 =anx; +anx +AC
xp = bolix1 + bolhxo + AV + AF

or in matrix form
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Table 2.11 Schemes of reproduction and Leontief’s input-output table

73

Department I | Department I | AC AV |F X
Marx
Department I 4000 1500 500 6000
Department 11 1000 750 150 1100 3000
S 1000 750
X 6000 3000 9000
Leontief
Sector I P1a1ix P1a1ox2 pi1AC D11
Sector IT Pabalix P2bs bhxo pabl poF § 255
S S,
Pix1 Pax2

X1 | _ (a4 an X1 0 X1 AC
a0 ) [ B s o]
—— M~ = 1 ——— —
X A X b X f
The last vector in the above expression presents final demand, f, which, unlike the
physiocrats, is not restricted to non-productive consumption of landlords but is
general enough to include the additional investment in constant (AC) and variable
(AV) capitals, as well as the non-productive capitalists’ consumption F. The above
expression in its compact matrix form can be written as
Xx=Ax+blx+f or x—Ax=>blx+f
and

x=[[—A] 'blx+[I—A]"'f (2.30)

where I is the identity matrix. In turn, we set the net product y as the difference
between output x and intermediate inputs Ax. Thus, we have

y=[I—A]x and x=[I—-A]y

After some manipulation, the net product described by y = [I — A]x can be
rewritten as

yzu—Amu—M”mu—M”y+u—M”Q
and

y=bII—A] 'y+f (2.31)
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Finally, the labour values are defined as
v=I1+1A

or
v=II1-A]" (2.32)

where v is the row vector of labour values which is the sum of direct labour
requirements per unit of output presented by the row vector, 1, and indirect labour
requirements, 1A, that is, ‘dead’ or materialized labour incorporated in inputs used in
current production. In other words, the vector v represents the quantity of homoge-
neous labour which is directly and indirectly incorporated into the output produced
in each department.

Replacing the labour values in the equation of net output y (Eq. 2.31) and by
premultiplying by the vector of labour values, we get

vy = vbvy + vf
which solves for

1
1—vb

vy = vf (2.33)

Here, everything is expressed in terms of labour values. That is, the term vy
represents labour time incorporated in net output, and vb represents labour time
incorporated in workers consumption, that is, the marginal (average) propensity to

consume. Finally, the term vf is total labour time incorporated in commodities that
constitute the final consumption. Apparently, the term

1
1—vb

is the multiplier in terms of labourers’ consumption and not of total consumption as
in the Keynesian analysis.

2.6.3 Labour Values and Prices of Production Using
Input-Output Analysis

In Sect. 3.2 of the next Chap. 3, we discuss in detail how direct prices and prices of
production can be estimated, whereas in Chap. 4, by utilizing actual input-output
data from a number of economies, we estimate these theoretical prices and evaluate
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their difference from the observed or market prices. Here, we attempt to make a
simple introduction on the estimation of various kinds of prices with the aid of
matrix algebra and input-output analysis paving the way for what is to follow in
Chap. 4.

2.6.3.1 Estimation of Labour Values

For the sake of simplicity, let us hypothesize an economy with only two industries
utilizing inputs from each other and employing labour in order to produce their
respective outputs. As we have already discussed in Chap. 1, the concept of value in
Marx is a monetary magnitude, and it is called direct price. For its estimation, and its
comparison with market price, we assume that market price per unit of output will be
equal to 1 (i.e. 1 million €) since we refer to sales. Thus, labour values in Marx’s
schemes of (simple or expanded) reproduction are equal to direct prices, and both are
equal to one unit of money. The same is true with the prices in Quesnay’s Tableau
Economique as well as in Leontief’s input-output tables, where prices are equal to
one monetary unit, whatever this happens to be. Table 2.12 presents input-output
information for a hypothetical economy.

The last row of Table 2.12 displays the vector of labour requirements per unit of
output which, as we pointed out, is estimated as the ratio of sectoral employment
over the respective output (=value-added). Using Marx’s example, the employment
coefficients for the two departments will be, respectively,

L 2000 L, 1500
=22 033 and h="2=—20_050
LT T 6000 nd = T 3000

and the vector of employment coefficients will be
1=1[0.33 0.50]

In similar fashion, b; = B,/L is labourers’ consumption coefficient, that is, total
consumption over total labour employed or value-added. The idea is that since
1 labour hour is equal to 1 €, it follows that total labour hours (or working time)
will be equal to total value-added, that is, the sum of variable capital and surplus-
value denoted by L =y = 3500. As a consequence

Table 2.12 Input-output Output
table of a hypothetical Input Sector I Sector II Total output
economy

Sector I ap aip X1

Sector 11 azy dr X

Initial inputs Iy = Li/x, I, = Ly/x,
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v+ 1000 + 750

= a0 — 00

by

and the vector of real wage or basket of wage goods consumed by workers will be

=[]

The matrix of technological coefficients is estimated as follows:

4000 1500

67 =a; ——b
0-67=an 3550

A=|6000 "~
0

=0.50 = alz‘|

By replacing in the equation of total output [Eq. (2.30)] and employing Marx’s
numerical example, we get

6000 [0.67 0.50]| 6000 n 0 (0.3 0.5] 6000 " 500
4000 | O 0 4000 0.5 | == 4000 150+ 1100
———— ——— N — 1 —_—  ~———

X A X b X f

If for the sake of simplicity, we assume that there is no depreciation, labour values
are estimated [Eq. (2.32)] as follows:

—[1 1]

v=I1-A]""'=[033 05] {(3) 1i5]

where v is the row vector of labour values, that is, the quantity of homogenous labour
which directly or indirectly is incorporated in the production for each department.
Replacing labour values in the equation of net output y [Eq. (2.31)] and by
premultiplying the resulting relation by the vector of labour values, we get

vy = vbvy + vf

By invoking the formula for the implicit multiplier of the schemes of expanded
reproduction [Eq. (2.33)], we get

vy = 3500

which represents the labour time incorporated in net output. The term vb = 0.5
represents labour time incorporated in workers consumption, that is, the marginal
(average) propensity to consume. Finally, the term vf = 1750 is the total labour time
incorporated in commodities that constitute the final consumption. Apparently, the
term 1/(1 — vb) = 2 is the multiplier in terms of labourers’ consumption and not of
total consumption as in the Keynesian analysis.
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2.6.3.2 Estimation of Prices of Production

The detailed study of prices of production is presented in Chap. 3. Here, we attempt a
simple definition in terms of the above input-output data. Generally, the prices of
production are a sort of prices in which the cost of output includes the average rate of
profit, and in this sense, they are equilibrium prices; hence, prices p; and p,
correspond to commodities produced by Departments I and II, respectively. In the
sake of simplicity, we temporarily assume that profits are zero. Consequently, total
departmental sales will be

Sales of Department I : p;x;

Sales of Department II : p,x,
The departmental total cost will be

Cost of Department I : (p a1 + p,dai)x

Cost of Department II : (pyai2 + p,ax)xs

If we now introduce a uniform rate of profit, r, then the price of production of
each department will be

p1 = p1an + paax +r(pran + pyaz) = (1 +r)(pjan + praar)
P2 = p1aiz + praxn + r(pian + prax) = (14 r)(piaie + pya)

and in matrix form

{Pl} =(1 +r)[an 021} {Pl}
P> app an||p;

Hence, we should estimate the uniform rate of profit and the associated with it
vector of positive prices. The answer to this estimation is the famous Perron-
Frobenius theorem in linear algebra according to which in a positive matrix, such
as the above, whose column sums are less than one, its maximal eigenvalue is
associated with a unique eigenvector whose elements are all positive defined up to
a multiplication by a scalar. The economic significance of the maximal eigenvalue is
its correspondence to the economy’s uniform rate of profit, and the associated with it
unique positive eigenvector represents the vector of relative prices which must be
scaled appropriately so as to become comparable to the vector of actually observed
prices. It is apparent that the rate of profit will correspond to the eigenvalue of the
matrix of technological coefficients, a;;, where i = 1, 2 and j = 1, 2, while equilib-
rium prices will correspond to its eigenvector. If we express the above system in a
matrix compact form, we get

P'(1+7) "' =A™PT or PA=PA (2.34)



78 2 Circular Flow of Capital and Social Reproduction

where the eigenvalue 1 = 1/(1 + r) corresponds to the profit rate and the associated
with it row eigenvector P corresponds to the vector of positive relative prices. As in
the case of labour values, for the estimated prices of production, which are only
relative prices, one must fix their scale so as to make them comparable to market
prices, in our case with vector e. In particular

ex
p= PPx (2.35)
where p is the normalized vector of prices of production and e the row unit vector. It
becomes apparent that this normalization equates the sum of prices of production
with that of market prices. In effect, if we post-multiply the above expression with
the vector x, we end up with px = ex. Similarly, by applying the same normalization,
we end up with vx = ex, which implies that px = vx = ex.

In terms of our schemes of extended reproduction, we have all the matrices and
vectors we need to estimate the prices of production. Thus, we have the matrices
A and bl which we add them to obtain the augmented with workers consumption
circulating capital matrix

0.667 0.500
A+bL_[0167 0250}

The system of prices of production will be
P=(1+ r)(A+bl) (2.36)

The eigenvalues of the above matrix are 0.81433349 and 0.10233318, and the
respective eigenvectors are [0.45715043, 0.40503571] and [—0.25602326,
0.86689502]. We select the positive eigenvector, the only meaningful economically,
which shows relative prices. The rate of profit of the economy is

A=1/(14r) and r=(1/2)—1 (2.37)

After substitution we get

- _1=1234
"T 03814 3457%

We observe that the rate of profit in terms of prices of production is extremely
close to that estimated in terms of values of the schemes of expanded reproduction
which is equal to 24%. However, it is important to point out that the gap between the
maximal and the second eigenvalue is too large and their ratio, which is equal to
7.95, indicates that the system is pretty stable and once perturbed it soon returns to its
equilibrium path. Furthermore, as we will discuss in Chaps. 3 and 4, prices of
production and direct prices (values) are not expected to differ by much from each
other.
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In effect, the vector of prices of production after their normalization with the
output vector becomes

ex 9000
p—P[ﬁ}—[0.457 0405][%} —[1.040 0.921]

These findings derived from the numerical example of the schemes of extended
reproduction prompt us to think that the difference between the rate of profit
estimated in value terms and the rate of profit estimated in terms of prices of
production displays negligible differences, and the same is true with the direct prices
and prices of production. Naturally, the question is how different are these variables
when we get data from actual economies? We grapple with this question in Chap. 4.

2.6.4 Growth Implications of Reproduction Schemes
in Input-Output Form

Brody (1970) described the schemes of simple and extended reproduction using both
linear algebra and developments in input-output analysis. With the aid of Brody’s
analysis, it is easy to show that modern growth theory and, in particular, Domar’s
growth model have its implicit, at least, theoretical underpinning in the schemes of
reproduction. Following Brody’s notation, the schemes of simple reproduction can
be written as

. [A b
a= 1 o)

where A stands for economy’s matrix of technological coefficients, 1 stands for
employment coefficients and b for workers’ consumption coefficients. In simple
reproduction, the output produced x is enough to satisfy the demand for intermediate
inputs, Ax, and workers’ needs for wage goods, bx. Hence, we have the following
equality:

A°x =x

The above condition is equivalent to saying that the maximum eigenvalue 4 of
matrix A€ is equal to 1, that is,

A°x = Ax
or

X—Ax=AU-A)x=0
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Hence, the eigenvalues are those As that make the above relation equal to zero or
what amounts to the same thing the As that make the determinant of the matrix
(AT — A®) singular. Furthermore, only the maximal eigenvalue will be associated
with a positive eigenvector defined up to a multiplication by a scalar. In the case of
simple reproduction, this positive eigenvector x corresponds to the vector of output
proportions. In order to fix the scale of output proportions (or relative outputs) by an
appropriate scalar, we choose the ratio of actual vector of outputs multiplied by the
vector of market prices over the actual output vector multiplied by the estimated
vector of output proportions.”> The above analysis is valid in the case of zero net
investment, that is, in the schemes of simple reproduction (A°x = x).

Continuing now to the schemes of expanded reproduction, the following inequal-
ity holds

Ax<x and (I-A%x>0

Hence, each and every sector in the economy produces more output than that
required for its non-labour and labour inputs requirements. In addition, the growth in
output depends on the portion of invested surplus (value); in the hypothetical case
that all surplus is invested and therefore the economy’s propensity to save is equal to
1, the economy is on its maximum expanded reproduction, or, what is the same
thing, the economy expands along the von Neumann ray, that is, the economy’s
growth rate is always equal to the profit rate.*

In order to explore the conditions of expanded reproduction and balanced growth,
the matrix of capital stock coefficients (K) is introduced. Formally

(I-A%)x =rKx

The left-hand side of the above relation represents the surplus produced in the
economy, whereas the right-hand side depicts the investment activity; the scalar
r stands for the uniform rate of profit which, if equilibrium is to be established, shows
the warranted growth rate of the economy. The above relation can be rewritten as

x = A°x + rKx

Hence, sectoral output produced is allocated to the consumption needs of a
society, namely, on intermediate inputs Ax, workers needs for wage goods bx and
investment requirements Kx associated with the economy-wide growth rate of
output r.

Brody (1970, p. 100) showed that the schemes of expanded reproduction bear
remarkable similarities to Harrod’s and Domar’s growth models. These similarities

22More on possibilities of fixing the scale of relative prices or output proportions are detailed in
Chap. 4.

ZMore on the implications of such a hypothetical case can be found in Chap. 3.
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can be shown starting with the determination of prices of production, that is, the dual
of output proportions equation

p = pA° + rpK
where pA° stands for the value of non-labour and labour input requirements per unit
of output, pK stands for the value of the invested capital per unit of output and r is

the rate of profit equal to the growth rate. The above relation can be rewritten in the
form of the following eigenequation:

pr !l =pKI—A%)™"!

By premultiplying the equation of balanced expanded reproduction, that is,
(I — AS)x = rKx, by the vector of normalized equilibrium prices, we get

px = pA°x + rpKx

or
p(I— A°)x = rpKx
and
p(I—A%x
r =
pKx
which can be rewritten as follows:
p(I—A°)x px
r = —-—m—m—e—_—m—ma----m
). pKx

Hence, the growth rate of the economy which under conditions of expanded
reproduction is identical to the rate of profit is the product of the share of savings or
the average propensity to save

p(I— A%)x
px

times the productivity of capital, or the reciprocal of capital-output ratio

pXx
pKx

In other words, the above relation is no different than that of Domar’s model
presented in Sect. 2.5.2.
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2.7 Summary and Conclusions

In this chapter, we dealt with social reproduction and economic growth as it has been
discussed mainly in the classical approach and resurfaced in the macroeconomic
analysis and economic growth of Keynesian economists. We showed that there are
remarkable similarities and also significant differences between the two approaches
which could be also interfaced with the aid of input-output modelling.

We started the analysis with the insights of the physiocrats and their ‘greatest
intellectual achievement’ of the circular flow of goods and money portrayed in their
famous Tableau Economique. The old classical economists, mainly Smith, Ricardo
and J.S. Mill, accepted the notion of surplus and other insights of the physiocratic
approach; nevertheless, they were repelled by the physiocrats’ narrow conceptuali-
zation of production restricted to agriculture. In so doing, they did not pay sufficient
attention to their Tableau Economique as a useful analytical tool for the understand-
ing of the principles governing social reproduction.

By contrast Marx not only understood in depth the importance of the Tableau
Economique which he considered

incontestably the most brilliant idea of which political economy had hitherto been guilty.
(TSV 1, Chap. 6)

but also extended the analysis to theorize the way in which society reproduces
itself. His analysis of the schemes of reproduction was not limited to money flows, or
commodity flows or values, but it was carried out in all these three forms and
potentially in terms of prices of production.

Simple reproduction, as we pointed out, has more theoretical importance and less
empirical relevance, and this is because the capitalist economy presents a compelling
propensity for expansion, an expansion that often is punctuated by periodic eco-
nomic crises. We showed that under Marx’s assumptions expanded reproduction is
possible. Subsequently, we discuss the various critiques levelled against the schemes
of expanded reproduction and in particular the attempts to relax some of their
underlying assumptions. We argued that the purpose of the schemes of expanded
reproduction was mainly to show the possibility of balanced growth and not that
balance growth is the normal state for capitalism.

Furthermore, we argued that the schemes of reproduction when cast in input-
output framework can address major issues related to both microeconomics such as
the determination of equilibrium (production) prices and macroeconomics having to
do with effective demand and the ivestment multiplier bearing important similarities
but significant differences from the respective Keynesian multiplier. Finally, the
balanced growth potentiality of the schemes of expanded reproduction is also
rediscovered in the Keynesian growth theory. Both approaches show the possibility
of balanced or steady growth and the insurmountable difficulties to maintain it in the
long run.
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Controversial Issues in the Theories e
of Value and Distribution: The

‘Transformation Problem’ and the ‘Capital
Theory Critique’

Pathology illuminates healthy physiology. Pasinetti,
Morishima, Bruno-Burmeister-Sheshinski, Garegnani merit
our gratitude for demonstrating that reswitching is a logical
possibility in any technology, indecomposable or
decomposable. Reswitching, whatever its empirical
likelihood, does alert us to several vital possibilities. . .. If all
this causes headaches for those nostalgic for the old-time
parables of neoclassical writing, we must remind ourselves
that scholars are not born to live an easy existence. We must
respect, and appraise, the facts of life.

Paul Samuelson (1966)

Abstract Two central issues of economic theory are dealt with in some detail: the first
is the famous ‘transformation problem’, which essentially refers to the logical consis-
tency of the classical theory of value and, in particular, to Marx’s labour theory of
value. We explicate the various approaches and solutions to the transformation
problem starting from Marx’s one, which, despite its semifinished character, was, as
we argue, in the right direction that could not be further advanced because of the lack
of necessary mathematical theorems, which were discovered much later. The second
issue that this chapter deals with is what came to be known as ‘capital theory
controversy’. Hence, we bring together and compare the two distinct theories of
value: the classical political economics (CPE) labour theory of value (LTV) and the
neoclassical (or marginal) theory of value. We show that if the CPE theory of value
makes the labour time expressed in terms of technological requirements of production,
the principal determinant of equilibrium prices, then the neoclassical theory makes
preferences and endowments, along with technology, the data of its theory of value. In
the neoclassical theory, however, prices reflect relative scarcities, and the capital
theory controversies refer precisely to whether or not this holds true when evaluating
capital goods as produced means of production, and according to those involved in the
debate, the answer was negative.

Keywords Transformation problem - Labour theory of value - Capital theory
controversies - Scarcity prices - Capital goods
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3.1 Introduction

This chapter takes stock on the theoretical consistency of both the classical theory of
value and distribution, as it appears in the famous ‘transformation problem’, and the
neoclassical theory of value and its critique that attracted attention, through the
‘capital theory controversies’.

* The transformation problem which orthodox and heterodox economists grappled
with since the publication of volume III of Capiral (1894) relates to the conver-
sion of labour values into the form of prices of production, or natural prices, that
is to say, into a kind of theoretical prices which incorporate the economy’s
average rate of profit.

» The capital theory critique of the neoclassical theory, which attracted most of the
attention during the 1960s and early 1970s, deals with the problem of determining
the prices of reproducible means of production, that is, of capital goods in a way
which is consistent with the requirements of the neoclassical theory of value and
distribution.

Hence, in this chapter, the analysis refers mainly to the theoretical issues on the
‘transformation problem’ and the neoclassical ‘theory of capital’, while their empir-
ical dimensions as well as some of their recent theoretical developments are
discussed in Chap. 4.

In fact, both classical and neoclassical approaches using a set of different data
(see Chap. 1) seek to determine equilibrium prices, namely, long-run prices which
are the result of systematic factors that operate as centripetal forces in the market. In
so doing, both approaches seek to isolate all the random and, therefore, ephemeral
market forces which act in centrifugal ways imparting on market prices a contin-
uous disorder; but by no means, the market prices escape from their attraction to
their centre of gravitation, that is, the long-run equilibrium prices. In particular,
classical economists argue that turbulent swings in market prices cancel each other
out and lead in the long run to elimination of deviations from their centre of
gravitation; in other words, classical dynamic analysis argues for a tendential
equalization of market prices to equilibrium ones (i.e. prices of production),
whereas in the neoclassical approach, the usual view stresses the convergence
aspect of market to their long-run equilibrium prices. Furthermore, the critique
levelled against the Marxian strand of the classical approach is the so-called
disconnect between labour values and prices of production. On the other hand,
heterodox economists criticize the neoclassical approach for lack of consistency in
its theoretical requirements in dealing with the measurement of capital as a factor of
production.
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3.2 The Transformation Problem

It is already known from Chap. 1 that prices of production comprise a centre of
gravitation for market prices, i.e. the prices at which the actual transactions take
place. Market prices are, by definition, disequilibrium prices, as they reflect an array
of ephemeral and therefore non-subjected to theorization variables. By contrast,
prices of production (or natural prices, according to Smith and Ricardo) are deter-
mined by the operation of systematic factors and so they can be theorized. Prices of
production are equilibrium prices, and their determination, in one way or another, is
common to both classical and neoclassical approaches to economic analysis. In fact,
since the time of Smith, the determination of the centre of gravitation of market
prices is the fundamental issue for all great economists and schools of economic
thought.

In Smith’s and Ricardo’s theories of value, the labour time is the prime determi-
nant of equilibrium or natural prices. As we discussed in Chap. 1, Smith abandoned
the LTV for he found it irreconcilable with the presence of capital and wage labour;
by contrast, Ricardo argued that in effect, the LTV applies to capitalism but with
minor modifications whose quantitative significance not only is limited but, to a
great extent, predicted. Thus, Ricardo concluded that market prices of commodities
are determined by natural prices which in turn depend on the quantity of labour
required for their production, and he proceeded with the estimation of equilibrium
prices directly from labour values by assuming an arbitrarily determined uniform
rate of profit. He could have cast the problem in terms of a system of equations, as
presented in Chap. 1 and simultaneously to determine both the rate of profit and the
associated set of equilibrium prices; but such a method of analysis would be
unprecedented, in as much as economists in Ricardo’s time presented their argu-
ments verbally and Ricardo’s numeric economic modelling was already a departure
from the usual practice of his time.

Ricardo and classical economists argued that relative prices of commodities are
determined by the relative quantities of labour. However, the lack of data on labour
time led classical economist and in particular Ricardo in search of a certain com-
modity whose production would require, everywhere and always, the exact same
quantity of labour time, and it would be invariable to changes in income distribution.
In fact, until the end of his life, Ricardo in vain tried to define either theoretically or
practically a commodity with these two properties. At the end, he admitted that such
an invariable measure of value (IMV) does not exist and that the value of gold
commodity is the ‘nearest approximation to the truth’.'

Marx, by contrast, devoted the first two volumes of Capital preparing methodo-
logically the analytical ground of the third volume, in which for the first time the

'The same question was pursued by Sraffa (1960) whose device of the ‘standard commodity’,
defined as the right and unique (semi) positive eigenvector of the matrix of technological coeffi-
cients, provides a partial fulfillment of the requirements of the IVM; that is, the ‘standard com-
modity’ remains invariable to changes in income distribution.
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prices of production are reported. His analytical transition from labour values into
prices of production was not free of challenges, and the analysis of the third volume
of Capital did not leave indifferent the academic economists immediately after its
publication in 1894. Thus, while the first two volumes of Capital did not receive
attention from academics, the third volume of Capiral attracted immediately wide
interest for it dealt, among other things, with the central problem of economic theory,
that is, the determination of equilibrium prices, and it relates to the logical coherence
and practical significance of Marx’s theory of value.

We know from the discussion in Chaps. 1 and 2 that underneath the visible
market prices, there are other more fundamental prices acting as their centres of
gravitation. In Marx’s analysis in Capital I and II, the ‘centre of gravity’ is the direct
price, that is, the money form of value which in the sphere of circulation and in the
presence of competition between capitals is transformed into price of production.
The movement from one type of price to a more complex one, that is, the expression
of one form of value (labour values) and its monetary expression (direct price) to a
more complex form of value (price of production), is known in the economic
literature as the ‘transformation problem’. In other words, in the famous ‘transfor-
mation problem’, the issue at stake is the expression of a simple form of value to a
more complex form of value; as a consequence, we are dealing with a formal rather
than a substantive change. In what follows, we present Marx’s efforts for a satisfac-
tory solution taking care of all possible inconsistencies which, as we will argue (with
the aid of mathematics, not known to Marx and to his contemporaries), was in the
right direction. We would like to clarify at the outset that our main concern in the
subsequent analysis is to identify the theoretical consistency of the proposed Marx’s
approach towards a complete solution and its practical significance to the classical
theory in general and not to present the saga of the many ‘solutions’ and their
critiques over the years.

We start with the definition of labour value which formally is written as

A=c+l=c+v+s (3.1)

where A is the unit labour value of a commodity, c¢ is the constant capital, [ is the
value added, v is the variable capital and s is the surplus-value; for the sake of
simplicity and clarity of presentation, we assume an economy only with constant
capital, that is, an economy utilizing only flow and not stock variables. Moreover, in
order to proceed with the analysis, the following key macroeconomic variables are
needed to be (re)introduced

* The ratio of constant to variable capital (c/v) and the organic composition of
capital (OCC)* which expresses the ratio of dead to living labour (or of constant
capital to the creative power of variable capital).

*We study the exact relationship between the different compositions of capital (organic, value,
materialized and technical) in Chap. 8 which refers to the law of the falling tendency of the average
economy-wide rate of profit.
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* The ratio of surplus-value to variable capital (s/v), that is, the rate of surplus-value
denoted by e. Recall from Chap. 1 that the variable capital during the production
process not only reproduces its own value but also creates additional value,
i.e. surplus-value.

* The ratio of total surplus-value to the sum of constant and variable capital, [r = s/
(c + v)] known as the rate of profit, . Hence, we stipulate an elementary definition
of the rate of profit, based on an economy whose constant capital lasts for one
period (or year). If capital lasts for more than one period, that is, we have fixed
capital, then the rate of profit should be calculated as the ratio of total surplus-
value over invested (fixed and variable) capital.3

Marx, when published the first volume of Capital in 1867, expected to attract the
interest of academics and scholars of his time; and for that he was fully prepared to
face any possible critiques because he had already completed the study of all past
economists.” But things did not evolve as planned because academic economists of
the time were occupied with the development of their own (emerging then) neoclas-
sical theory and they would not pay attention to figure out the theoretical inquiry of a
radical economist, who anyway belonged to a tradition (classical) that was under
question and were taking distance from. Thus, the first volume of Capital was hardly
read by academic economists. We cannot say the same for the second and especially
the third volume of Capital, published posthumously. In particular, his close friend
and collaborator Friedrich Engels undertook the difficult task, not always success-
fully, both to ‘decipher’ Marx’s hardly read handwritten notes and to place them in a
logical order so that to constitute the second volume (1885) and later the third
volume of Capital (1894).

Bohm-Bawerk (1898), from the founders of neoclassical economics and the
Austrian approach, was the first orthodox economists that read Marx’s work and
launched a critique to his price system. It goes without saying that the purpose of this
critique was not the discovery of the truth but rather the rejection of the Marxian
approach which was popular in Austria and the powerful social democratic party.
Bohm-Bawerk argued that there is a logical inconsistency between the first two
volumes of Capital where the analysis is conducted in value terms (direct prices) and
the third volume of Capital where Marx introduces the prices of production,
i.e. prices sufficient to pay for inputs and to ensure a normal (average) rate of profit
on invested capital. Bohm-Bawerk claimed that he found a ‘great antithesis’ between
the first and third volumes of Capital, since in the same market there cannot coexist
two different systems of commodities’ evaluation, one expressed in labour values or
direct prices and the other expressed in prices of production, an inconsistency which,
according to Bohm-Bawerk, Marx was not alert to or at least did not explain and
went directly and silently to prices of production. However, this is not exactly true;
Marx as we will argue was fully aware of the issues associated with the different

3The detailed discussion of these terms in their flow and stock versions is postponed to Chaps. 4 and 8.

“This is documented in his famous ‘notebooks’, which were written between 1862-1863 and
published posthumously in three volumes as Theories of Surplus Value (1969).
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kinds of prices and did not conflate them as Bohm-Bawerk chided him. The
following quotation is quite revealing of Marx’s awareness of both, the different
kinds of prices and the possible feedback effects on prices that occupied the attention
of economists since the publication of Capital 111

We had originally assumed that the cost-price of a commodity equalled the value of the
commodities consumed in its production. But for the buyer the price of production of a
commodity is its cost-price, and may thus pass as cost-price into the prices of other
commodities. Since the price of production of a commodity may differ from the value of a
commodity, it follows that the cost-price of a commodity containing the price of production
of another commodity may also stand above or below that portion of its total value derived
from the value of the means of production consumed by it. It is necessary to bear in mind that
there is always the possibility of an error if the cost-price of a commodity is identified with
the value of the means of production consumed by it.

(Capital 111, pp. 164-165)

Marxists of that time were alarmed and worried about the possible extension of
such critique to the whole Marxian economic analysis. Hilferding (1910) made an
effort to downplay the importance of Bohm-Bawerk’s criticism and argued, among
other things, that Marx was not so much interested in quantitative relations of
commodities, as Ricardo was; in contrast, Marx’s focus was on qualitative relations
in an attempt to reveal workers’ exploitation as the source of surplus-value.” These
arguments however were rather evasive; the reason is that the LTV, without its
quantitative dimension, is deprived of any economic explanatory contend.

The analysis in volume 3 of Capital is a continuation and further advancement of
the analysis of the first two volumes, and in this advancement, key issue is the
concretization of the centre of gravitation of market prices. For this purpose, Marx
starts with the simplest possible monetary expression of value, that is, the direct
prices assuming away competition between capitals and advances his analysis to a
new lower level of abstraction where prices of production are the new more concrete
centres of gravitation of market prices when taking into account the operation of
competition between capitals. Prices of production are in fact those prices that
incorporate the economy-wide average rate of profit whose establishment is the
direct result of the competition between capitals.

Thus, starting with the simplest regulator of market price for commodity x, that is,
its direct price, we may write

o 4 labour value of commodity x
Py = A¢  labour value of commodity gold

Even in this simple price expression, the analysis is already quite complex. For
example, the direct price may rise if the commodity’s x labour value increases

SPaul Sweezy, in a collective volume published in 1975, presents the works by Bshm-Bawerk,
Hilferding, and Borkiewicz on the transformation problem. Regarding Hilferding, we could add that
his view delineated a kind of a historical transformation problem, according to which labour values
were suitable to petty commodity production which belongs to a less developed capitalism and the
prices of production to a fully developed capitalism.
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holding constant the labour value of gold, or if the commodity’s value decreases, but
gold’s value decreases even more, and so on. We observe that the estimation of a
commodity’s direct price is already a much more complicated task than the estima-
tion of its labour value. In other words, price as a monetary expression is always a
more complex form of appearance of the value of a commodity.

As we argued above, the direct price (p®) of a commodity regulates its market
price (p™); the two prices in general are almost never equal (p° # p™) because of the
continuous imbalances between supply and demand. For example, if in an industry
the demand is higher than the supply of a commodity, then it follows that p™ > p°
and the presence of excess profits, other things equal, are expected to increase the
supply and the market price to fall; the converse will be true if p” < p°. We note that
the logic behind these adjustments is the same as in Smith’s example of deer and
beaver that we discussed in Chap. 1.

Marx’s approach to price determination in the first two volumes of Capital is
conducted in terms of direct prices, that is to say, in the absence of competition
between capitals and, therefore, the interindustry equalization of profit rates to the
economy-wide average rate of profit. All prices are proportional to labour quantities,
and under such simplifying assumptions, the surplus-value produced in each indus-
try is equal to the realized profits. Formally, we may write

A o
G P

In this simple transformation, a commodity’s value, 4,, when weighed against the
value of gold, 4, is transformed into direct price p?, which in turn functions as a centre
of gravitation for its market price p;". Hence, if the exchange rate of money in
circulation relative to gold is taken into account in a convertible into gold monetary
system, then we derive the direct price in terms of monetary units in circulation. We
observe that even in this first elemental transformation, the analysis is already quite
complex.

In the third volume of Capital, Marx develops an even more complex price
relation; between direct and market prices, he introduced a third type of theoretical
prices that of prices of production, p;

A
8

This more complex process refers to direct prices and their transformation into
prices of production which are more concrete regulators of market prices (p;"). In
fact, in Capital III, Marx introduced capital competition, and in so doing, he
hypothesized the equalization of the rates of profit across industries and the forma-
tion of prices of production.

Therefore, the famous transformation problem, which so much ink has been
spilled over for its solution, is essentially about the transformation of an already
complex form of value (the direct price) into another even more complex form of
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value (the price of production). Therefore, the transformation problem refers to two
kinds of prices of a commodity x: the direct price (p°) and the price of production (p%).
The difference between the two types of prices lies in the way in which the surplus-
value is distributed among industries. The so-derived new set of prices, the prices of
production, in general differ from labour values. More specifically,

* Indirect prices, surplus-value is distributed proportionally to variable capital, and
therefore total surplus-value and total profits are the same in each particular
industry.

* In prices of production, surplus-value is distributed proportionally to total capital
invested, and thus surplus-value produced and realized profits will differ, in
general, between industries although their sums will be equal.

In Fig. 3.1, we display the three types of prices and their evolution over time.

We observe in Fig. 3.1 that commodity’s x market price (p;;,) is subject to
continuous fluctuations; also, there are two interdependent, closely related, centres
of gravity: direct price (py) and price of production (p}). The difference is that the
price of production is a more concrete, relative to direct, price and therefore, a more
accurate centre of gravitation for the market prices. Moreover, the prices of produc-
tion and direct prices are expected to move not far from each other over time. In
Fig. 3.1, we took the case that the price of production is below the direct price; this
case, as we will argue, arises when the capital-intensity of the particular industry falls
short of the economy-wide average capital-intensity. Of course, the price of produc-
tion will be above the direct price if the capital-intensity of the industry in question is
higher than the economy’s average. It goes without saying that we expect a few cases
of switching between direct prices and prices of production if the ordering between
the capital-intensities and economy’s wide average alters in the face of changes in
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income distribution. This might be the case when industries’ capital-intensity is near
the economy-wide average, and so redistribution might change their intensity from
capital- to labour-intensive and vice versa. This is a rare but absolutely expected
phenomenon in the classical theory of value and distribution, and we grapple with
these issues in Chap. 4.

3.3 Marx’s Solution

In what follows, we hypothesize that production takes place with homogenous
labour paid the same real wage for a given length of working day. If exchange
takes place in terms of values (or direct prices), there will be equal rates of surplus-

value (e = s/v) across industries, that is, e; = ¢; = e. Hence

0-0-0- =

and the distribution of surplus (profits) between industries will take place according
to their variable capital. But if this is the case, capital-intensive industries would
receive less surplus-value than the labour-intensive ones, for they employ less living
labour. Under these circumstances, the motivation for the introduction of new
technologies and general investment spending on fixed capital will evaporate since
it will reduce (or at least not increase) the variable capital and by extend the surplus-
value produced. From the above, we may argue that the allocation of surplus-value
in the form of profit according to variable capital is not in the logic of capitalism, a
system characterized by a relentless pressure for growth and expansion over time.
The reason is that capitalists invest and in so doing increase their capital-labour ratio
in an attempt to increase labour productivity and reduce the production cost per unit
of output aiming at the attainment of the largest possible share of surplus-value
generated in the sphere of production and takes on the form of profit in the sphere of
circulation. Hence, although the creation of surplus-value is derived from variable
capital, its distribution should be allocated (proportionally) to capital (fixed)
invested. The latter is the outcome of the tendential equalization of the rates of profit
across industries and the establishment of different rates of surplus-value. In other
words, if the rate of profit for industry j is

o s; (S/V)j
j_cj+vj_(c/v)j+1

and if we further suppose equalization of profit rates across industries, that is,
ri = rj = F, then we will have
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The above indicates that the equalization of profit rates between industries
characterized by different value compositions of capital (c/v); # (c/v); dictates that
each industry’s rate of surplus-value is proportional to its value composition of
capital. As a consequence, the prices of production of industries will deviate from
their labour values (or direct prices), because sectoral profits will differ in general
from their respective surplus-value. This deviation of relative prices of production
from labour values was the reason that made Smith to abandon the LTV while
Ricardo considered the quantitative significance of the deviations relatively small
with a determinable size and direction, as we discussed in detail in Chap. 1. Marx,
unlike Smith and Ricardo, argued that the presence of such deviations does not
constitute distortions of the LTV; on the contrary, the prices of production are simply
a more concrete form of value and more suitable to explain the observed market
phenomena in the presence of competition between capitals.

In order to facilitate the presentation while following the entire theoretical tradition
of classical analysis, let us hypothesize a simple economic system with three depart-
ments of production: Department I produces means of production, Department II
produces means of consumption (commodities consumed by workers) and Depart-
ment III produces luxury commodities consumed by capitalists. The economy is
reproduced on the same scale® and for that the following are the required conditions

Department [ : c; +vi +51 =c¢1 + 2+ ¢3
Department Il : ¢, + v, + 52 =vi +v2 + 13

Department II : ¢3 +v3 + 53 =51 + 52 + 53

supply demand

The left-hand side of the above equations, for simplicity reasons, represents
departmental supply, while the right-hand side represents their respective demand.
Department I produces means of production and demands for its own needs ¢y, while
¢, is the demand from Department II, and c3 is the demand from Department III.
Similarly, the output of Department II (consumer goods) is demanded (v, v, and v3)
by workers of each department, while the output of Department III producing luxury
goods is demanded by the capitalists of the three departments (sy, s, and s5). Hence,
it is important to emphasize that the consumption of luxury goods has no effect in the
production conditions of the economy for they are not used as inputs for further
production.

SThe conditions of simple reproduction have been discussed analytically in Chap. 2. Here we
merely point out what is necessary for the presentation of the relevant literature on the transforma-
tion problem.



3.3 Marx’s Solution 93

Marx’s analysis of transformation of labour values into prices of production
presents a crucial difference from Ricardo’s and Smith’s theories of labour value;
instead of assuming an arbitrary uniform rate of profit, Marx derives it from the
system of labour values by estimating it as the ratio of total surplus-value over total
invested capital (the sum of constant and variable capital). Formally, we have

rZiZ(%ivi) (3.3)

Based on this, prices of production for each department are equal to invested
capital augmented by the product of rate of profit times the invested capital. Hence,
for each department we get

Department I : p; = ¢; + v +r(c; +vi) = (L +r)(c1 +vy)
Department I : p, = ¢ +va +r(c2 +v2) = (1 4+ 7)(c2 + v2)
Department Il : p; = ¢3 +v3 +7(c3 +v3) = (1 +7)(c3 + v3)

Marx argued that the above system of prices of production must, generally, differ
from their respective labour values (p; # 4;). It is important to note that such transfers
of labour values are expected, and they are not necessarily harmful since if they
remain within the domestic economy, the gains of one industry will be the losses of
another, and overall the net gain for the domestic economy will be zero. However,
transfers of value also take place in international trade whereby the gains of one
economy are the losses of the other. The details of this crucial issue and its
ramifications to economic growth are discussed in Chap. 7.

The size and sign of the deviations of prices of production from direct prices can
be fully determined; if, for example, a department i (=I, II, III) has a value
composition of capital (c/v); higher than the economy-wide average one (c/_v),
then its price of production will be greater than its labour value and vice versa. In
the special case, in which the departmental organic composition of capital is equal to
the average one, then the department’s production price will be equal to its labour
value (or direct price). In short, we get

(20500 54

Hence, in Marx’s analysis the deviation of prices of production from their labour
values is expected and as we will show does not contradict the LTV; instead, they are
inevitable in the specific mode of production, in which the economy’s reproduction
takes place with the mediation of, the relatively autonomous from production, sphere
of circulation.

The transformation of direct prices into prices of production results in the
redistribution of surplus-value in the form of profits between the different depart-
ments. But since we simply deal with a change in the form of value, the total sum of
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value created in the sphere of production must remain unchanged in the sphere of
circulation. Therefore, the following two equalities, which Morishima (1973) calls
‘invariance conditions’, should apply:

The sum of direct prices should be equal to the sum of prices of production:

Z Ai = Zpi (3.5)
i=1 i=1

The total surplus-value produced should be equal to total profits allocated across
industries according to their value composition of capital relative to the
economy’s average:

isi = iﬂi (36)
i=1 i=1

Both equalities are crucial in Marx’s LTV, since labour values and surplus-value
are created in the sphere of production and their different forms, prices of production
and profits, respectively, appear in the sphere of circulation. Consequently, one does
not expect a change in their initial total figures, unless some of the produced surplus-
value leaks out of the system. This case is more likely to appear in simple repro-
duction, where the produced luxuries, as not being inputs for further production,
when consumed leak out of the system. Therefore, the deviation between surplus-
value and profit is at its maximum in simple reproduction, and it is at its minimum
equal to zero as expanded reproduction approaches its maximum.

3.3.1 Bortkiewicz’s Critique and Proposed Solution

Bortkiewicz (1907) argued that in Capital 1II there are two logical flaws which
although Marx was aware of, nevertheless he did not deal with them in any effective
way. These can be shown, according to Bortkiewicz, starting off with the prices of
production:

pi=+r)(ci+w)

where he observed that what is actually transformed is the value of commodity’s
i output while the required inputs for its production, that is, ¢; and v; as well as the
profit rate, r, still remain expressed in terms of labour values (direct prices). Such a
transformation, however, is not only semi-finished but also is inconsistent with the
reality of a capitalist economy. The idea is that capitalists and workers are hypoth-
esized to purchase their inputs in both direct prices and prices of production; but two
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different evaluation systems for the same commodity cannot coexist in the same
market. In addition, Bortkiewicz argued that in Marx’s transformation procedure, the
two equality conditions (Egs. 3.5 and 3.6), which hold in simple reproduction on the
assumption that exchange takes place in terms of direct prices, do not necessarily
hold in the fully transformed prices of production. However, a consistent solution to
the transformation procedure would require that moving from one evaluating system
of prices to another, both conditions should simultaneously hold.

Bortkiewicz (1907) in his effort to correct Marx restated the system of simple
reproduction in the following way:

Department I : (1 + ) (c1p; +vipy) = (c1 + 2 + ¢3)py (3.7)
Department I1 : (1 + 7' )(copy + vapy) = (vi +v2 + v3)ps (3.8)
Department I : (1 + #)(c3p; + v3py) = (51 + 52 + 53)p5 (3.9)

where p1, p, and pj are the prices of production along with the new average rate of
profit # which must be estimated. In the above statement of the problem, we observe
that both inputs and outputs are expressed in the same price system along with the
new rate of profit. In so doing, Bortkiewicz argued that the inconsistency in Marx’s
formulation may be removed, and, at the same time, the system of simultaneous
equations can give an economically meaningful solution, whereby the two equalities
hold and the conditions of simple reproduction are maintained, albeit under strong
assumptions.

In fact, in his system of simultaneous equations, there are three equations and four
unknowns (the three prices of production and the new average rate of profit); hence,
there are more unknowns than equations, and the system does not solve. Under these
circumstances, we fix one of the unknowns and solve for relative prices. The
solution, if conditions of simple reproduction hold, can be found by stipulating the
following simplifications

Department: ¢y +cy+c3 =c1 +vi+ 51 =a
DepartmentIl : vi + v, +v3 =2 +va + 50 = a
Department IIl : s1 + 55 + 53 =3 +v3 + 53 = az
where a; (i = 1,2, 3) symbolizes departmental output in terms of labour values. We
then have
Department I : (1 +#')(c1p; + vip,) = ai1p;
Department I1 : (1 + #')(cop; + vap,) = aap,
Department I : (1 + 7' )(c3p, + v3py) = azp;
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We further simplify the above system by setting m = 1 + ¥, f; = v;/c; and g; = ai/c;.
Hence, Bortkiewicz’s system of equations can be written as

Department I : m(p, +f1p,) —g1p1 =0 (3.10)
Department I : m(p; + fop,) — 820> =0 (3.11)

which is a homogeneous system consisting of three equations and four unknowns
(m, p1, p» and p3). The first two equations make up a subsystem in the sense that the
price of Department III does not enter into the production conditions neither of
Departments I nor of Department II. From the homogeneous subsystem of the first
two equations, we can initially solve for m. Thus we have

(m —g)py +mf p, =0
mpy + (mfy — g,)p, =0

or in matrix form

" ][] = 0

An economically meaningful solution requires the determinant of the above
system of equations to be equal to zero

m*(fy —f1) —m(f28) + &) + 818, =0

which solves for

(f281 + &) £ \/f%g% — 21,818+ & + 41818 (3.13)
m= )
2(f2 = f1)

From the two estimates of m, we use the economically meaningful one.” In partic-
ular, we invoke the relation m = 1 + ¥, and we estimate the new #'; we say ‘new’
because the estimated # is expressed in terms of prices of production and it will be, in
general, different (although not by much) from that estimated in terms of labour values.

If we now assume the familiar from Chap. 2 system of simple reproduction, we get

450c; + 180v; + 120s; = 750a,f, = 180/450 = 0.4g, = 750/450 = 1.7

"The structure of the system of equations always allows for a meaningful solution for m, while the
negative solution is discarded.
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200c; + 240v, + 160s, = 600a, f, = 240/200 = 1.2g, = 600/200 = 3
100c¢3 + 180v3 + 120s3 = 400a3f5 = 180/100 = 1.8g; = 400/100 = 4

Substituting the values of f; and g; in Eq. (3.13), we get m =~ 1.27 and thus
¥ = 26.7%. It is worth noting that 7, which is expressed in prices of production, is
extremely close to the rate of profit expressed in terms of labour values. More
specifically, the value rate of profit is equal to r = 400/1350 = 29.6%; that is,
the deviation of the two rates of profit is nearly —9.8% or, what amounts to the same
thing, the proximity of the estimated rates of profit is 90.2%. Prices of production
can be obtained by replacing the estimates of m in the above subsystem. Thus from

the first Eq. (3.10) we get
P = P2
g1 —m

From second and third Eqgs. [(3.11) and (3.12), respectively] solving for p,, we get

83

P2 = g+ (f3 —fz)mp3

By combining the three equations together, we arrive at

(1 +r)(p1a1 + praz) = prai + praz + paz

Bortkiewicz, by setting p; = 1, derived that the total profits are equal to total
surplus-value in Department III [Eq. (3.6)]

r(piai + praz) = a3
From the above, we derive that the first equality condition [Eq. (3.5)], according
to which the total sum of prices of production is equal to the total sum of direct
prices, that is,
D@1 +prax +az =ay +ax+a3
does not hold in the general case for which we may write
pia1 +pray # ar + ax

unless the following condition holds true

a_1-p
a p;—1

From the above it follows that in estimating the economy’s equilibrium prices, we
cannot simply stipulate any rate of profit and arrive at an economically meaningful
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solution. Hence, if an exogenously determined profit rate is hypothesized, as, for
example, Ricardo did, extreme caution should be applied, since the estimated prices
may be away from those derived endogenously from the system of equations. In this
light, one cannot ignore the fact that Marx’s approach is vindicated, since even by
carrying out his estimations in terms of direct prices, his value rate of profit, r, is not
far from the equilibrium one, 7. The results of the numerical example prompt the
research into the empirical front where one wonders about the proximity of value
magnitudes to the estimated Marx’s prices of production, the fully transformed
prices of production, the actual market prices, as well as to other related economic
categories, that is, rate of profit, value composition of capital and the like.

We show that in Bortkiewicz’s homogenous system of equations, by setting the
determinant formed by the first two equations equal to zero, we can solve in terms of
relative prices p/p,; and by setting p3 = 1, we arrive at the equilibrium rate of profit,
7. In doing so, we attain the complete transformation of labour values into relative
prices of production. Bortkiewicz by setting p3; = 1, he essentially assumes that the
third department produces the ‘money’ good, in this case produces gold used as the
universal commodity. Furthermore, a price p; = 1 implies that in Department III,
there is no deviation between the price of production and direct price, which are both
equal to unity. If we assume that the organic composition of capital of Department I1I
is equal to the economy’s average, it follows that there is no transfer of values
between the first two departments and the third one. Any transfers of values will take
place exclusively between the first two departments; the gains of the one will be the
losses of the other; in such a zero-sum game, the two equality conditions [Egs. (3.5)
and (3.6)] hold true for the economy as a whole.

If the value composition of capital of the third department is greater (less) than the
average one, then the sum of prices of production of the other two departments will
be lower (higher) than the sum of their direct prices. The idea is that for p3 = 1, if
Department III is capital (labour) intensive, then its price of production is higher
(lower) than its direct price; so the sum of other prices of production, expressed in
terms of p;, will be lower (higher) than their respective direct prices. Hence,
Bortkiewicz’s solution is not problem-free, since only the second of the two equality
conditions holds [Eq. (3.6)], that is, the sum of profits is equal to the sum of surplus-
values.® The first condition, namely, the sum of values equal to sum of production

81n effect, by adding up all three equations of Bortkiewicz system, we get
(L+7)(p1Zci + paZvi) = piEci + prZvi + py s
Since p; = 1, after some manipulation we get
r(piZci + pyZvi) = s,
or total profits equal to total surplus-value produced

ZS,‘ = Zﬂ',‘
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prices [Eq. (3.5)], does not hold, unless the third department’s value composition of
capital equals to the economy’s average or in the trivial case of a uniform value
composition of capital across industries.

An interesting consequence in Bortkiewicz’s solution is that the rate of profit
depends solely on the production conditions in the first two departments. Changes in
the third department’s production conditions do not affect the economy’s rate of
profit! An intuitive proof of the above proposal is as follows: suppose that for some
reason (e.g. introduction of a new tax on production, increase in wages or in the price
of a major input) the price of Department I changes and because its output is used as
input in other departments, it is expected to affect the production conditions and the
economy’s average rate of profit. The same applies to Department I whose output is
an input to other departments. But if, for some reason, the price of Department III
changes, because its output is not an input to other departments, nothing really is
expected to occur in the prices of Departments I and II and the economy’s average
rate of profit. All changes in Department III remain within the department and do not
impact on the rest of the economy.’

3.3.2 Shaikh’s Solution to the ‘Transformation Problem’

The transformation problem found a satisfactory solution in Shaikh’s work (1977 and
1984),'° where he showed that Marx’s formulation is merely the first step in an
iterative process which leads to the complete solution of the problem. Once again,
we note that Marx’s transformation procedure refers to the change in the form of value,
that is, from direct prices into prices of production; therefore, the transformation
problem is mainly a conceptual problem that has to do with the logical consistency
of the derived solution. The idea is that the essential given of the problem, that is, the
required labour time, remains always the same throughout the transformation proce-
dure. Nevertheless, Marx’s analysis is incomplete in the sense that only outputs are
expressed in terms of prices of production, while inputs still remain in terms of direct
prices. Shaikh (1977) sought to complete the transformation process based on the
usual numerical example that we find in Bortkiewicz, among others. In what follows,
we simply show that the re-evaluation of inputs in terms of production prices is done in
a step-by-step procedure. The steps are as follows:

“Hence if, for example, a tax is imposed onto the third department producing luxury goods, the rich
consumers will suffer the consequences of such a tax without any further effect on prices and the
economy’s average rate of profit.

10Shaikh presented a solution of the transformation problem initially in his doctoral thesis in 1973.
Similar solutions were presented, independently from each other, by Morishima (1973) and Okishio
(1974). In evaluating the three solutions, we find that Shaikh’s (1973 and 1977) is conceptually by
far richer than the other two, while the solutions by Morishima (1973) and Okishio (1974) are
restricted mainly to the mathematical statements of the problem and the conditions required for the
fulfillment of the two equalities.
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*  We start off with labour time measured say in hours and assumed to remain the
same throughout the transformation procedure

citvitsi=4

¢ We assume that 1 labour hour = 1 €; thus, we get the direct prices
v+ =p

* We then calculate the rate of profit in terms of direct prices

O >80
2 (e +v))

e With the aid of the above defined rate of profit, we calculate the prices of
production of the first step

@+ 1+ =)

These are the prices of production estimated by Marx, which essentially consti-
tute the first step of an iterative process that Marx began, but left unfinished. There
are parts in volume III of Capital that allow us to ‘speculate’ that Marx was aware of
the incomplete nature of his solution to the transformation problem. He did not
proceed to a full solution, not only because any effort to this direction required many
mathematical calculations and even the application of mathematical theorems which
were discovered decades later,'! but more importantly he probably foresaw that the
final results will not differ qualitatively and will display minimal quantitative
significance from those arising in the first step estimated prices of production as
this can be judged in his numerical examples.'? There is no doubt that Marx was
aware of the problem at hand, the difficulties associated with its solution but at the
same time its minimal quantitative significance, and thus he made the following
remark:

""We refer to an era that all estimations were done on paper, not at all an easy task when a solution
required estimations beyond simple calculations. More importantly, they had to be done by a man
who could easily criticize Newtonian calculus but felt uncomfortable when he did simple arith-
metic. Perron-Frobenius theorems through which the transformation problem could be easily solved
were discovered in 1907 and took many years until their application.

Pt is interesting that classical economists, in particular Ricardo, were also aware of the feedback
effects of an initial change in equilibrium prices; however, they considered that the first (or the
direct) effect as the most important while those that follow, by and large, do not alter the qualitative
characteristics of their conclusions (see Ricardo’s treatment of taxation on profits where he explains
in a letter to his friend Trower the limited significance of the probable feedback effect of taxation on
the final equilibrium price) (Works VIII, p.154; Tsoulfidis 2005 and 2010).
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Our present analysis does not necessitate a closer examination of this point,'3
(Capital 111, p. 165)

If we continue Marx’s procedure, the prices of inputs must be also transformed.
For this purpose, Shaikh forms a multiplier-like ratio of the first step prices of
production over direct prices (or prices of the previous step). We have

w,=pi/p

In re-evaluating the inputs by multiplying each of them with the corresponding
multiplier, we get

(w16} +w}) = (¢ +vi)

From the above, we observe that the multiplier of Department III does not enter
the estimation of prices of production, since the price of Department III is not used in
the revaluation of neither the inputs of capital goods nor of consumer goods.
Moreover, the departmental rates of profit differ, and therefore the estimated prices
are disequilibrium ones. To continue this iterative process for the estimation of the
next step prices of production for each department, we need to compute the new
uniform rate of profit, that is,

o p! —Z(cl +v})
(e +vi)

and use it to estimate the second step prices of production
1 1 1 2
(e +vi)(1+7) =p;

The multipliers of the second step prices of production with respect to the first
step prices of production will be

w; = p;/p|

This time, the deviations from one should be less than those of the previous step, a
result derived from the properties of the linear system of equations. We continue the
process of redefining inputs and the new rate of profit based on prices of production
of third step and so on. The process ends when the multipliers become equal to one,
so it makes no sense to re-evaluate inputs. The properties of Marx’s price system
guarantee the following limiting relations:

13See also the previous quotation on page 6.
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lim y; =1
n—oo
lim 7" = r*
n—oo

lim cﬂ—}—v." :cfk—f—ﬁk
nHOO(l l) 1 1

lim p!' = p;

n—oo

Thus, we finally arrive at the fully transformed inputs and outputs:
(cf +v)) (1 +7r7) =p;

where p7 is the fully transformed price of production. For a better understanding of
the mechanics of the above-described transformation procedure, we display in
Table 3.1 the usual numerical example utilized in the relevant literature (Sweezy
1942; Shaikh 1977, inter alia).

We observe that the direct prices (the monetary expression of labour value) of first
step (1A) in Table 3.1 display different profit rates (19.1%, 36.4% and 42.9%) in the
three departments. Following Marx’s procedure, we estimate a uniform (weighted)
profit rate in terms of direct prices as follows:

O [ZP? -2 (C? + V?)] _
- > (c? m v?) =29.6%

We use the above value rate of profit to estimate the first step prices of production
(1B) which are in effect Marx’s prices of production. We observe that both condi-
tions of equality (Eqgs. 3.5 and 3.6) are fully satisfied, in particular

e The sum of values of 1750 € equals to the sum of prices of production which is
also 1750 €.

* At the same time, the sum of surplus-values (400 €) equals the sum of profits
(400 €).

Hence, we may note that Bchm-Bawerk’s critique was not unfounded, in as much
as the new prices only transform departmental outputs while inputs continue to be
expressed in terms of direct prices. In effect, inputs and outputs in step 1B are
estimated at two different types of prices, a result that contradicts the logic of
capitalist competition. On further examination, however, we speculate that Marx’s
prices of production were only a first step prices in an iterative process that, while he
had the intuition, he did not pursue further the laborious calculations for reasons
relating to the idea that the fully transformed equilibrium prices, whatever they might
be, are not expected to be too different from the direct prices. In other words, we
have two centres of gravitation of market prices that cannot be too far from each
other: the first, the direct prices being defined at the highest level of abstraction and,
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Table 3.1 Transformation of values into prices of production

€c €v €c+€v c v s 2 €p €n r% w%
1A 1 450 180 630 225 90 60 375 750 120 9.1 -
1T 200 240 440 100 120 80 300 600 160 364 -
111 100 180 280 50 90 60 200 400 120 429 -
Total 750 600 1350 375 300 200 875 1750 400
1B I 450 180 630 225 90 60 375 817 187 29.6 1.09
I 200 240 440 100 120 80 300 570 130 29.6 0.951
11 100 180 280 50 90 60 200 363 83 29.6 0.907
Total 750 600 1350 375 300 200 875 1750 400
2A 1 490 171 661 817 156 23.5
I 218 228 446 570 124 279
111 109 171 280 363 83 29.6
Total 817 570 1387 1750 363
2B 1 490 171 661 834 173 26.2 1.02
I 218 228 445 563 117 26.2 0.983
111 109 171 280 353 73 26.2 0.973
Total 817 570 1387 1750 363
1 504 168 672 840 168 25 1
I 224 224 448 560 112 25 1
111 112 168 280 350 70 25 1
Total 840 560 1400 1750 350
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the second, the prices of production which are estimated in conditions of capital
competition and therefore being at lower, more concrete, level of abstraction.

The ratio of prices of step 1B over prices of step 1A gives the following
departmental multipliers:

1 1 1
pr =Pl =109y, =22=00951 y,=23=00907
Pi P, P3

Subsequently, we re-estimate the inputs using their respective multipliers, that is,
0 0 1,1
(chi + l/’zvi) = (Ci +v )

In so doing, we receive the results of step 2A. Meanwhile, labour values (shown
in the shaded area of Table 3.1) remain unchanged, and only the form of their
expression changes until they are all transformed in terms of prices incorporating a
uniform rate of profit. We observe that in this process, the multiplier of Department
III plays no role whatsoever. Upon completion of Step 2A, departmental profit rates
differ, signalling imbalances which cannot be maintained; they are restored by
re-estimating the average rate of profit, as follows:

LS

(e i)

With the help of the new average rate of profit, the new prices of departmental
outputs are re-estimated. The prices of production obtained in step 2B differ from
those of step 1B; therefore, a new set of multipliers is calculated which this time will
be

2 2 2

p p p
y="F=102 y,="=0983 y;="=0973

P 12) P3

As in the previous step, these new multipliers are used to re-evaluate departmental
inputs in terms of new prices, which lead us to a new uniform rate of profit; once
again, differences arise between prices which include the new profit rate from those
of the previous step. We may note that this set of multipliers is much closer to
one than the previous step multipliers, and with the help of the
so-derived new mutlipliers, we re-evaluate the inputs and so on until the differences
between the new prices and the prices of previous step vanish. We can set the desired
accuracy of the approximation to any desired percentage. The mathematical prop-
erties of the matrix used in the typical example guarantee the convergence of prices
since the ultimate limit of each of our multipliers is one. The numerical example of
the system of equations is realistic enough, in the sense that the capital intensities are
not out of touch between departments and its properties guarantee both the existence
and the stability of the system of prices of production.
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In Table 3.1, we observe that in every single step of the iterative process, from
Marx’s two equality conditions [Egs. (3.5) and (3.6)], only the sum of values equals
to the sum of prices of production; the sum of surplus-values is not equal to the sum
of profits. According to Shaikh (1977, 1984 and 2016), this inequality is expected
and can be interpreted based on the difference between the circuit of capital and the
circuit of capitalists’ revenue that we discussed in Chap. 2. In the circuit of capital,
deviations of prices of production from direct prices remain within the same circuit
and give rise to profits or losses within the departments; hence, transfers of value
between departments take place ascertaining Marx’s equality conditions. However,
when the analysis involves the production of luxury goods (Department III), the
circuit of capitalists’ revenues must be accounted for. In the circuit of revenue, the
deviation of direct prices from prices of production and by extent the capitalists’
profits or losses of Department III do not appear in the circuit of productive capital,
and thus they are not counted for leak out of the system. That is, the differences are
ascribed as gains or losses in the individual accounts of capitalists and not in
business’ accounts; moreover, the size of price-value deviations is related (among
others) to the size of Department III; the larger this department, the greater the
deviation between total surplus-value and profits. It is apparent that the greatest
difference occurs in the case of simple reproduction, where capitalists spend all their
profits on luxury goods. In contrast, this difference would be minimal if conditions
of maximum expanded reproduction apply, where total surplus-value is productively
invested. Under conditions of maximum expanded reproduction, the economy grows
at its maximum possible rate; hence, the economy’s growth rate equals to the rate of
profit, and Marx’s both equality conditions hold (Morishima 1973; Okishio 1974;
Shaikh 1977 and 1984) as we show in Sect. 3.4.

3.3.3 The ‘New Solution’ or the ‘New Interpretation’

The transformation problem continues to attract attention as researchers try to find
flaws in the past treatments of the issue at hand or even propose new solutions. In
doing so, a group of researchers has arrived at what they characterize as ‘new
interpretation’ (NI) rather than another ‘new solution’ by arguing that in effect,
there is no ‘transformation problem’ to find its solution, and thus the past efforts to
address the issue at hand are viewed either as exercises in futility or ‘much ado about
nothing’. The common characteristic of different strands within this approach is first
to utilize the net instead of the gross value of output in order to avoid double
counting. Second, the money and not the real (basket of goods forming the necessary
consumption) wage determines the allocation of new value into variable capital and
surplus-value. The direct role attributed to the money wage'* in the distribution of
surplus-value is perhaps the most significant contribution to the transformation
problem by the literature on the new solution.

!“Rather than the hard-to-define workers’ bundles of consumption goods forming the real wage.
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In the interest of brevity and clarity of presentation, we deal with the fundamen-
tals of this ‘new interpretation’ that appeared in the early 1980s and continue in
different versions to our days. In particular, our focus will be on a very similar
approach that was proposed independently and approximately at the same time
period by Lipietz (1982), Foley (1982) and Duménil (1983 and 1984) and subse-
quently by a number of other researchers who worked in different aspects of this
approach (Mohun 2004; Moseley 2000; Rieu 2008).'> The great advantage (for
others, disadvantage) of the NI is that it needs not refer to any particular equation for
price determination, be it direct price, uniform rate of profit price or even monopoly
price, with only two exceptions, namely, the equation determining the labour power
and the equation for money which are discussed below.

More specifically, in this approach profits, 71, are defined as the difference
between net revenues, R, minus total wages, that is, the product of average money
wage, w, times the living labour, L, thus, we may write:

IT=R—-wL

Surplus-value, S, is defined as the difference between living labour, L, minus the

product of total wages, wL, over the value of money, y = % :

S=L—wL/u

The value of money, p, or what has been established in the more recent literature
as the monetary expression of labour time (MELT) is tautologically defined

R/u = L
total (net) value total price

which is another way to say that the total (net) value equals to total price. An equality
which according to the NI addresses the first of Marx’s ‘invariance postulates’ holds
in terms of prices and values of net (and not necessarily gross) output.

By dividing profits by the MELT, we derive

/p=R/u—wL/p=L—wL/u

and finally

>There is another approach related to the NI of the transformation problem called ‘temporal single
system interpretation’ (TSSI) which introduces explicitly the time element in the analysis and
criticizes past solutions of a system of equations for their simultaneity and timelessness (Kliman
2007). For a critical presentation and empirical evaluation of the TSSI, see Tsoulfidis and Paitaridis
(2009 and 2017).
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S = 11
~~ \éﬂd
total surplus- total profits
value

that is, total profits is the money form of the total surplus-value. Thus, according to
the NI, both of Marx’s equality conditions (Egs. 3.5 and 3.6), which are absolutely
necessary for the consistency of his LTV, not only hold but in addition are made to
apply to the macroeconomic framework of analysis. This is another way to say that
they may be consistent with any set of prices provided that the above first three
equalities hold true.

The trouble with the NI, however, is that, on the one hand, there is scant
supporting textual evidence in Capital for the particular MELT in terms of value-
added and on the other hand it is open to criticism in the sense that although the
aggregate data expressed in terms of value of net output may be equal to each other,
this does not, though, imply that the individual components of the aggregate data are
equal to each other. Furthermore, the NI is indifferent as to what prices go into the
aggregate magnitudes; it therefore excludes the possibility of transfers of values, the
very essence of the transformation problem and as we saw a very central issue in
Ricardo’s and later in Sraffa’s analyses. The transfers of values are central in our
analysis of the movement of prices and international transactions. In short, the NI by
introducing the concept of the MELT in terms of net value-added (not gross output)
ends up with the national account identities which when multiplied by p are
expressed in terms of labour time; this identity aspect leaves the approach open to
criticisms about its internal structure, let alone its explanatory content.

3.4 The Transformation Problem in Matrix Form

The complications of the transformation problem and the further advancement of the
old classical and Marxian theories of value necessitate the use of linear algebra. The
advantage of linear algebra is that it allows for generalizations; more importantly
using linear algebra in combination with data from actual input-output tables, we
may give empirical content to the LTV. The analysis begins with the definition of
labour values in terms of linear algebra as follows:

A=1+2AA

where A is a row vector of values, 1is a row vector of labour inputs per unit of output,
A is the squared matrix of technological coefficients and AA is the vector of indirect
labour requirements per unit of output. Thus, the vector of labour values is deter-
mined by solving the above equation for A, that is,
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A=11—A]" (3.14)

where I is the identity matrix and should not be confused with the vector of labour
inputs 1. Let us now suppose the real wage, b, a column vector whose elements are
the commodities normally purchased by workers with their money wage. Hence, we
further suppose that workers spend their whole money wage, w, to buy the basket of
consumer goods; thus the money wage equals to the value of these goods w = Ab.
The real wage, b, multiplied by the vector of labour input coefficients 1 gives the
matrix of commodities consumed by workers (bl) per unit of output produced, while
Abl is the variable capital per unit of output (the value of labour power times the
employment coefficients). From the above we derive the scalar of the rate of surplus-
value as follows:

e=(1—2Ab)/Ab (3.13)
With the aid of Eq. (3.15), we rewrite the value of a commodity as'®
A = AA + Abl + eAbl = 2A -1 (3.16)
The notation is as above, while e stands for the uniform rate of surplus-value. We
multiply from the right the relation (3.16) by the column vector of total output x, and
we get
Ax = AAX + AbIx + eAblx (3.17)
where Ax is the value of gross production (sales); AAX is the value of indirect input
requirements which also include the depreciation of fixed capital; Ablx is the value of
wages; and eAblx is the total surplus-value (or profits).

According to Marx’s definition, prices of production (or first step prices) are
defined as

P = (1+)(AA + bl (3.18)
where the profit rate, ro, is estimated also in value terms from

7% = (eAblx)/(AAX + AbIX) (3.19)

1By replacing the rate of surplus value e by its equal, we get

A =2AA + Abl + <%>Xbl:XA+)~bl+l—)»bl:)»A+l
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We observe that inputs remain in terms of values so is the rate of profit /°. In
addition, the equality conditions [Egs. (3.5) and (3.6)] hold, that is,

* The sum of prices of production is equal to the sum of labour values:
PX = AAX + AbIx + r°(AA + Abl)x = AAX + AbIx + eAblx = Ax

* The sum of profits is equal to the sum of surplus-values:

eAblx

0 _
r’(AA + Abl)x = WAx + Ablx

(AA + Abl)x = eAblx

These conditions hold only for the aggregate economy and not for the individual
departments or industries. For the complete transformation of prices of production
and the rate of profit (r), we have

p=(1+r)p(A+bl (3.20)
and the total profits will be
rp(A+bhx =p(I— A —bl)x (3.21)

Hence, the equality condition according to which the sum of prices of production
equal to the sum of labour values (px = Ax) does not necessarily imply that the sum
of profits in terms of prices of production will be in general equal to sum of surplus-
values [or profits in terms of labour values, Eq. (3.6)], that is,

pI—A—bhx #AI—A —Dbl)x

Henceforth, even if we assume the equality px = Ax, this by no means implies the
following two equalities pAx = AAx and pblx = Ablx will hold, since the individual
prices of production and labour values will be in general different.

3.4.1 Sraffa’s Standard Commodity and the Transformation
Problem

Sraffa’s standard commodity is a partial answer to Ricardo’s futile search effort for
the discovery of an actual or the construction of a hypothetical analytical invariable
measure of value (IMV). We say ‘partial’ answer because Ricardo’s IMV requires
the price of such a hypothetical and therefore analytical or actual commodity to
remain the same in the face of changes in technology and distribution, whereas
Sraffa’s standard commodity satisfies only the invariability with respect to changes
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in distribution assuming the same technology. The Sraffian standard commodity
consists not of a single industry but rather from the totality of industries producing
basic commodities, that is, commodities which become inputs and therefore enter
into the production of other commodities. And from these industries producing basic
commodities, we form a kind of composite industry producing an output vector with
an appropriately weighted mixture of commodities whose price remains the same
regardless of changes in distribution. This ‘standard industry’ is growing at a pace
equal to the maximum rate of profit, R, which practically is not very different from
the reciprocal of the economy-wide average capital-output ratio.

Using matrix algebra and the familiar from the previous section notation, Sraffa’s
standard system (SSS) may be expressed by the following equations:

xs = (1 + R)(A + bl)x, (3.22)
Ix, = 1 (3.23)

where R can be also thought of as the physical rate of surplus for each of the n basic
commodities produced and xg the associated with R nx1 vector of physical output
(proportions) of the system. Equation (3.22) defines the standard system whose dual
is the system of prices of production:

p=(1+r)p(A+Dbl)
pb=1

In the SSS, the transformation of labour values into prices of production leaves
the value of output in both price systems unchanged, including the surplus-value and
profits. In addition, the rate of profit in terms of prices of production is equal to the
rate of profit expressed in labour values. Thus, the labour values with a uniform rate
of surplus-value e = (1 — Ab)/Ab across industries is given by Eq. (3.17) which is
postmultiplied by the standard commodity

AXs = AAXg + Ablxg + eAblxg
= MA + bl)x, + eAblx;
= (1 + R)A(A + bl)x,

or
Axs = A(A + bl)xg + eAblx;
= A(A + bl)xs + RA(A + bl)x
and
eAblx, = RA(A + bl)x, = As (3.24)

where s is the column vector of surplus products which when multiplied by labour
values gives the total surplus-value. Hence, the equality condition of Eq. (3.6) holds.
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As for the other equality condition [Eq. (3.5)], that is, the sum of values equal to
the sum of prices of production, in the SSS we write Eq. (3.22) as follows:

pxs = (1 + R)p(A +blh)xs = (1 + r)p(A + bl)xg
so that
Rp(A + bl)xs = rp(A + bl)xs = ps
which means that

eAblx;
—R=—_"""° 2
" AMA +bl)x, (3.25)

where the numerator of Eq. (3.25) stands for the surplus-value of the standard
system, whereas the denominator represents the value of invested capital in terms
of the standard system. In accepting the condition that the transformation of labour
values into prices of production should not change the value of the surplus-product
in the SSS, it follows that

eAblx; = rp(A + bl)x; = ps
and therefore,
RML(A + bl)xs = Rp(A + bl)x;
as well as
A(A+bl)x;=p(A+bl)x,
and
Axs = M(A + bl)xs + epblx; = p(A + bl)xs + Rp(A + bl)xs = px,

Hence, the equality condition of Eq. (3.5) holds, as well.

From the analysis, it follows that the SSS allows the transformation of labour
values (direct prices) to prices of production respecting the two invariance condi-
tions; moreover, the SSS is a generalization of Marx’s conception of the average
composition of capital. The difference is that Marx’s average sector is more of an
‘ideal average’ and not an average identified in a particular sector of the economy,
whereas the SSS and composition of capital is a kind weighted average derived from
the pragmatic characteristics of the economy. Empirically, we know and we will find
in the next chapter that the estimated SS industry does not differ in any significant
way from the economy-wide average.
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3.4.2 The Iterative Procedure Once Again

It is important to note that the iterative procedure which we discussed in Sect. 3.3.2
utilizes conceptual and not calendar time; we can show that when certain conditions
are fulfilled, and the time dimension is introduced, we may obtain the two equality
conditions [Egs. (3.5) and (3.6)]. Thus, by introducing the time variable in the
system of prices of production, we get the following difference equation

Py = (14 r)p,(A +bl) (3.26)

For t = 0 we get Marx’s solution, that is py = A. Hence, we assume that the matrix
(A + bl) is indecomposable and primitive. From the Perron-Frobenius theorem, we
know that the maximum eigenvalue of the specific matrix is related to a uniquely
defined positive eigenvector which corresponds to sectoral relative prices.'’ This
maximum eigenvalue is taken as the limit of a sequence starting from ¢ = 0 and by
extent po = A and tending to infinity, t — oo which at the limit gives p, . | = p;; the
latter guarantees the full transformation of values or direct prices into prices of
production.

Let us now suppose that the economy grows along the von Neumann growth
path, that is, all surplus is being invested which is equivalent to saying that the
economy experiences the conditions of maximum expanding reproduction. Hence,
the economy’s growth rate is equal to the rate of profit, and there is no capitalist
consumption. In this case, both equality conditions hold; hence the sum of values is
equal to the sum of prices of production [Eq. (3.5)], and the sum of surplus-value is
equal to the sum of profits [Eq. (3.6)]. In order to prove the first condition, we
multiply from the right the price equation by the gross output vector x and we get

P X = (1+r)p,(A +bl)x

The output vector, which is the right vector corresponding to matrix (A + bl), can
be obtained from

x = (1+ g)(A +bl)x

where g = r or the growth rate is equal to the economy-wide average rate of profit.
We start with the normalization process, according to which the sum of prices of
production should be equal to the sum of values, that is,

17Indecomposable is the (square) matrix which has at least one nonzero element outside its main
diagonal in each row and column, while primitive is a square matrix with non-negative elements,
which when rose to some power has only positive (nonzero) elements. The sufficient conditions for
a matrix to be primitive are (a) the matrix has no negative elements, (b) is indecomposable and
(c) has at least one positive element along its main diagonal. Several interesting properties of these
matrices have applications to economic analysis (see Meyer 2001).
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P X=PX

At the start time (¢ = 0), we have p;x = Ax, while for t — co we get px = Ax. The
second equality condition is also fulfilled, because starting with prices of the first
step, we have

pXx = (14+p)A(A +bDx
and for t — oo we get
px = (1 +r)p(A + bl)x
From p, . 1x = px, it follows
AA +bl)x = p(A + bl)x
Finally, because px = Ax, we end up with
AI—A—-b)x=pI—A—Dblx

Hence, in the case when economy’s growth rate is equal to the rate of profit that is
in the case of maximum expanded reproduction, both equality conditions hold.

3.5 Capital Theory Controversies

The neoclassical theory of value is based on the marginal productivity theory
according to which the incomes of the factors of production are determined
according to their marginal contribution to production. In particular, the marginal
physical product of labour is equal to the wage rate, the marginal physical product of
capital is equal to the rate of profit (or interest rate) and the marginal physical product
of land is equal to the rent. It is important to emphasize that in all of the above cases,
the marginal products of the factors of production are estimated in physical terms.
This is quite plausible in the case of labour input which can be homogenized and
measured in terms of labour time. The homogenization even of this factor of
production, however, is by no means an easy task if we think of the differences in
skills. In the classical approach, the skilled labour is reduced to simple or unskilled
labour according to the labour time required for the acquisition of the necessary
skills; for all practical purposes and assuming everything else is equal, skilled labour
is viewed as a multiple of the unskilled, and so the marginal productivity of each
kind of labour, skilled or unskilled, is expected to be captured in wage differentials.
Similarly, the land input can be homogenized and measured in hectares of the same
quality of land and fertility. Hence, for both labour and land, we can stipulate
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economically meaningful units of measurement in the sense that they are amenable
to cost minimization.

By contrast, the measurement of capital goods in terms of marginal productivity
theory of income distribution displays insurmountable difficulties. The reason is that
capital as a factor of production is by no means homogenous as it consists of a
multitude of heterogeneous use values, whose aggregation to a single entity is
fraught with problems of consistency. In fact, the problem is that capital—unlike
labour or land—is an ensemble of heterogeneously produced goods, which must be
added in a way such that to enable a cost-minimizing choice of technique. In other
words, there is a need to devise a yardstick with the aid of which the aggregation of
the different components of capital (an array of tools, machines and structures) to an
economically meaningful entity becomes possible. Furthermore, the meaningful
measurement of capital goods requires them to become amenable to cost minimiza-
tion or, what is the same thing, to profit maximization choice of technique.

From the various available alternatives (e.g. labour values, market prices), neo-
classical theory opts to measure capital goods in terms of values, in particular the
capital goods in terms of physical units (buildings, machines, etc.) times their
respective equilibrium prices. Hence, the neoclassical theory is in the logic and
spirit of business people who evaluate every component of their entire endowment of
capital stock by assigning a market price and arrive at a single value by summing
them up, thereby expressing their capital stock in market value terms. The difference
being that the evaluation of capital goods in neoclassical theory is carried out in
terms of equilibrium prices, while the evaluation of business people is based on
market prices. A cursory consideration of the problem at hand would declare it
solved. However, the valuation of capital in terms of equilibrium prices is not really
an option to the neoclassical theory of income distribution whose consistency to its
own premises requires the quantification of the endowment of capital goods without
resorting to any price measure. This is equivalent to saying that we need firstly to
measure capital goods in physical terms such that to derive their marginal produc-
tivity and the associated with it prices and secondly, by assigning these prices to
each and every one of the components of the entire capital stock, to arrive finally at
an estimate of its total value. This problem was pointed out from the first major neo-
classical economists (Jevons, Walras, Bohm-Bawerk, Marshall, Wicksell, inter alia)
who tried to offer plausible solutions to this conundrum.

The logical inconsistency dimension in the measurement of capital by the neo-
classical theory of value and distribution was emphasized by Piero Sraffa in his
lecture notes and teaching already in the 1950s and in his book (1960). In particular,
Sraffa argued that within the neoclassical theory, it is not possible to obtain a
relationship between wage and profit rate (or interest), described as wage-profit
rate frontier, with negative and simultaneously monotonic slope, as required by the
neoclassical production function; hence, it is not possible to classify the different
techniques according to their capital-intensity. Sraffa notes:

[...] One could measure capital in pounds or dollars and introduce this into a production

function. The definition in this case must be absolutely water-tight, for with a given quantity
of capital one had a certain rate of interest [. . .]. The work of J. B. Clark, Bohm-Bawerk and
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others was intended to produce pure definitions of capital, as required by their theories, not
as a guide to actual measurement. If we found contradictions, then these pointed to defects in
the theory, and an inability to define measures of capital accurately. It was on this—the chief
failing of capital theory—that we should concentrate rather than on problems of

measurement.
(Piero Sraffa, Interventions in the debate at the Corfu Conference on the ‘Theory of
Capital’, 1958)

Joan Robinson, inspired by Sraffa’s insights and teaching, raised a number of
objections as to whether and to what extent it is possible to employ capital as a pure
physical magnitude in a production function and in particular to be used in a theory
of value and income distribution. Robinson notes:

[TThe production function has been a powerful instrument of miseducation. The student of
economic theory is taught to write Q = f(L, C) where L is a quantity of labour, C a quantity of
capital and Q a rate of output of commodities. He is instructed to assume all workers alike,
and to measure L in man-hours of labour; he is told something about the index number
problem involved in choosing a unit of output; and then he is hurried on to the next question,
in the hope that he will forget to ask in what units C is measured. Before ever he does ask, he
has become a professor, and so sloppy habits of thought are handed on from one generation
to the next.

(Robinson 1953, p. 81)

The problem of consistent evaluation of capital goods does not appear in the
classical approach because equilibrium prices and rate of profit are derived on the
assumptions that the size and composition of output as well as the real wage and the
state of technology are given. In other words, the classical analysis assumes one of
the distributive variables, usually the real wage, as given and, in turn, determines the
other distributive variable, the rate profit. Alternatively, we could hold as given the
rate of profit or interest rate (Sraffa 1960; Leontief 1986) and determine the other
variables. Thus, the evaluation of capital goods (assuming them in physical terms in
an input-output setting) can be made without the consistency problems of the
neoclassical theory.'® By contrast, in the neoclassical approach, determining the
profit rate and equilibrium prices through the forces of demand and supply raises
issues about the logical consistency of such determination. The reason is the
heterogeneity of the endowment of capital goods and the lack of a single homoge-
neous or near homogeneous physical measure; the latter rules out the logical
consistency of the marginal physical productivity of capital and the associated rate
of profit as a scarcity reward (price). In addition to the theoretical, there are also
empirical concerns about the precise form of the profit-wage curve and the price-
profit rate curve of the empirical details of which we deal with in the next chapter. In
effect, by utilizing data from actual economies, we subject to empirical testing the
major theoretical propositions of the two competing approaches, the classical and the
neoclassical using data for a number of countries and time periods.

Sraffa’s work and insights were adopted by economists of the Cambridge Uni-
versity in England. Among his many students in the 1960s, we distinguish Joan

"8For a fuller discussion of this and other related issues, see Chap. 4.
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Robinson, Piero Garegnani, Geoffrey Harcourt and Luigi Pasinetti. On the other side
of the Atlantic Ocean, in Cambridge Massachusetts, top neoclassical economists, of
the Iucks of Paul Samuelson, Robert Solow along with many others, defended the
neoclassical theory, and as we shall see, without success. The exchange of views on
this issue has been established in the literature as the famous Capital Theory
Controversy between the Cambridge University in England and the MIT in the
Cambridge region of Massachusetts. And once again, what the capital theory
controversies of the 1960s brought about is that the concept of capital cannot be
measured in a way which is consistent with equilibrium prices as determined by the
neoclassical theory of value and distribution.

3.5.1 Production with Produced Means of Production

The neoclassical theory of value and distribution (at least in the Walrasian method-
ological approach) has been advanced in three stages: in the first stage, the discus-
sion is limited to a pure exchange economy, where the individuals (or households)
are endowed with various commodities and their differences in preferences induce
them to exchange in their effort to maximize their utility. Walras’s contribution was
that he managed, better than any of his contemporaries, to incorporate the (new)
utility theory into an explicit model of a pure exchange economy. In his simple
exchange model, the price of a commodity is determined by the forces of demand
and supply, and given the preferences of individuals and their initial endowment of
goods, the demand of each and every individual can be formed; by aggregating the
demand curves of all individuals, the total social demand curve is obtained.

The next stage is to generalize the pure exchange model to one with production.
The transition was not simple and straightforward, and along the way, there were
asymmetries and obstacles that had to be overcome. By assuming that individuals,
besides the goods that they possess, were also endowed with factors of production,
the analysis is extended but also restricted to non-capitalist production, that is, to a
model with non-produced means of production (i.e. land and labour). In such a
model of exchange and production, following the requirements of the marginal
productivity theory of value and distribution, the equilibrium prices of commodities
are determined by their cost of production (Tsoulfidis 2010, Chap. 7). The difference
of this model with the one of pure exchange economy is that the endowments of
households include the productive services of the non-produced means of produc-
tion, land and labour.

'9The model of pure exchange economy is used only for instructive purposes, and it is restricted to
showing the attainment of general equilibrium, since a more realistic analysis besides exchange
should include production. This analysis follows Walras’s methodology and stages of the neoclas-
sical analysis.
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In fact, the analysis of an economy with non-produced means of production is an
extension of the analysis of pure exchange with some asymmetries which, however,
can be easily resolved. For example, the goods that individuals demand in the market
are not exactly comparable to the services of the factors of production offered by
them; hence, the individuals do not consume the services of the factors of production
they own in any direct way. The services of the factors of production that individuals
are endowed with must be transformed into supply of goods which will match the
respective demand; hence there is the need of connecting the demand for final goods
to the supply of services of the factors of production. This is made possible by
adding in the data of the neoclassical model the technology that describes the way in
which the demand for factors of production is used in the production of goods and
services. In other words, the demand for factors of production is a ‘derived demand’
in the sense that consumers through their demand for specific final goods essentially
activate the demand for the particular factors of production utilized in the production
of these goods. In effect, the analysis of production with non-produced means of
production is simply a generalization of the pure exchange economy and does not
really present insuperable problems.

The third and final stage of development of the neoclassical theory of value and
distribution, according to the Walrasian methodological approach, is the introduc-
tion of reproducible goods (i.e. capital goods) in the analysis. As we have already
mentioned, the price of capital like any other factor of production is determined by
its marginal physical productivity, that is, by its cost of production. But in order to
define the cost of production of capital goods, we need to know their value which
requires the prior knowledge of the cost of production, thereby falling to the
characterization of what came to be known after Joan Robinson as ‘impregnate
circularity’. Naturally, one would have expected that the analysis of production with
non-produced means of production could be straightforwardly generalized to include
produced means of production; however, this is not the case, as the first neoclassical
economists have already pointed out. The reason is that the unit of measurement of a
factor of production must fulfil two basic requirements:

e The measurement unit of a factor of production must be suitable for cost
minimization, which is another way to say that it must be economically
meaningful.

* The measurement unit of a factor of production must be independent of equilib-
rium prices, since it must be used for their determination.

Clearly, in the case of non-producible means of production, their measurement
units fulfil the above two requirements; for example, measuring arable land in terms
of acres of uniform fertility and labour in terms of hours of work posit no, insoluble
at least, problems regarding their aggregation and determination of equilibrium
prices. Turning to capital, we realize that the two requirements are hard to be fulfilled
because capital goods are heterogeneous, and, in order to aggregate them, one needs
a common unit of measurement independent of (equilibrium) prices, which we need
to estimate in the first place.
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We could argue that as with Marx’s theory of value the issue of inconsistency was
brought about through the ‘transformation problem’; a similar critique was levelled
against the neoclassical theory of value through the ‘capital theory critique’. How-
ever, in regard to the transformation problem, we showed that the issue of inconsis-
tency can be addressed in a logically consistent way; as it will be shown next, we
cannot say the same with the neoclassical theory of value and its associated capital
theory critique. Moreover, and paradoxically how, although the neoclassical theory
of value and distribution was developed mainly from the dissatisfaction about the
various aspects of the LTV, nevertheless in their solutions of the problem at hand,
neoclassical economists theorized and evaluated capital goods in terms of
labour time.

It is important to stress, at this point, that the measurement issue has created a
(usual) misconception according to which capital cannot be measured at all. This is
not true, since in actual economies, capital is expressed and may be measured in
market prices; in fact, there are various ways to deal with the problems of its
evaluation; one way is to measure it in labour values. In the capital theory contro-
versy, the real issue with the measurement of capital that surfaces time and again is
that the capital goods cannot be evaluated in equilibrium prices that are consistent
with the requirements of the neoclassical theory of value and distribution; hence, this
is a problem specific to the neoclassical theory of value. Such a problem does not
arise in the classical theory of value because capital can be measured in a consistent
way in terms of labour values and also in terms of prices of production. Thus, the
problem is not the measurement of capital per se but the logical consistency of its
measurement within the requirements of the utilized theory. Moreover, if it were true
that capital cannot be measured at all, then there would not be possible to theorize in
any credible way any aspect of the operation of the capitalist system. It is true that
capitalists always evaluate their capital goods, and it would be a mistake to say that
capital cannot be measured at all.

3.5.2 Factors of Production and the Neoclassical Theory
of Value and Distribution

Samuelson, in his effort to defend the neoclassical theory of value and distribution,
argued that the concept of capital does not require the aggregation of homogeneous
goods as suggested by the pioneering neoclassical economists Jevons, Bohm-
Bawerk and Wicksell. Samuelson (1962a) essentially made valliant efforts to address
the issues raised by Joan Robinson (1953) in her article of capital theory; in doing so,
he created the basis for a bitter debate on both sides of the Atlantic. The essence of
this debate revolved around the fundamental principles that should govern the
theories of value and distribution as well as economic growth which depend on an
aggregate production function whose inputs (mainly capital and labour) enter pro-
duction prior to the determination of the rate of profit and wage, respectively.
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According to the neoclassical theory of value and distribution, the value of each
factor of production is determined by its marginal contribution to production, and the
presence of substitutability between inputs leads to diminishing returns to scale.
Hence, the price of a factor of production reflects its relative scarcity; so, does the
rate of profit (or interest) as being the price of capital input. More specifically, the
relative abundance of capital in conjunction with the law of diminishing returns
leads to a lower rate of profit; the converse applies to the case of its relative scarcity.
Finally, the capital income is the product of the profit rate times the employed
capital.

A central issue in capital theory controversies is how does one measure the
quantity of capital input entering the production function? The measurement of
any input entering into a production function should be in accordance to the
requirements of the neoclassical theory; at the same time, the units of measurement
of each of the utilized inputs must be economically meaningful such that to allow for
the selection of a cost minimizing production technique. More specifically, it would
be absurd to measure labour according to the weight or height of workers and capital
according to some of its physical or chemical characteristics. Furthermore, the
measurement of each of the factors of production should be carried out indepen-
dently of prices since the purpose of the analysis is the determination of equilibrium
prices.

Within the neoclassical analytical framework, the shape of isoquants depicts the
various combinations of two inputs used to produce a given amount of output. The
usual and consistent with the neoclassical theory shape of isoquants is convex for
they are governed by the law of diminishing returns of the factors of production and
the idea of nearly perfect substitutability between them and, therefore, the presence
of any number of possible techniques. It is worth pointing out that this idea of
substitutability is specific to the neoclassical theory; by contrast, the classical theory
does not recognize substitutability of any degree other than zero which is equivalent
to saying that the isoquant curves are L-shaped, thereby stressing the use of a single
optimizing combination of factors of production in the production of a specific
amount of output. In addition, the isocost curve depicts the price ratio of the utilized
(two) inputs. Figure 3.2 presents a set of convex isoquant curves combined with the
isocost curve for the simple case in which the only factors of production are the
non-reproducible inputs of labour and land. The vertical axis depicts the quantity of
land measured in acres of the same quality, while on the horizontal axis, we place the
quantity of the labour input measured in hours of homogenous labour.

We note that both units of measurement for the two non-reproducible factors of
production are independent of prices. When we refer to an amount of land expressed
in hectares of the same quality (productivity) and to a quantity of labour expressed in
hours of homogenous labour, it means that both variables can be expressed in an
appropriate economically meaningful way to form quantity indices that minimize the

20 According to the law of diminishing returns, the more extensive use of an input implies lower
marginal physical product, holding constant all the other factors of production involved.
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Fig. 3.2 Isocost and isoquant curves, non-reproducible inputs labour and land

production cost of a specific good. In other words, the measurement units of the two
variables are amenable to the selection of their optimal economical combination
which is the point of tangency of isocost curves with the highest possible isoquant
curve; this point determines the optimal combination of the two inputs for a given
level of output.

Although the analysis of production with non-reproducible inputs presents no
particular problems, when capital goods (produced means of production) enter into
the production function, we should pay particular attention to the following:

* Capital is a reproducible input, and, in this sense, it differs from both land and
labour.

» Capital goods depreciate.

e Capital goods’ prices are defined by their cost of production exactly as with the
prices of all other goods.

While the first two characteristics of capital goods are expected and pose no
analytical problems, when we come to third, certain issues arise which deserve
further analysis. First of all, the price of capital goods is determined as follows:

X
py =K (3.27)
r

where Py is the price of capital good, Xk is its net (from depreciation) annual
revenues and r is the rate of profit.”' At equilibrium, the demand price of capital

21Here, capital is treated like a bond with infinite lifetime, that is, an asset whose net income, for
simplicity reasons, remains the same year after year forever.
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goods should be equal to its production cost. Because this condition should apply to
all capital goods, it follows that the rate of profit on the cost of production for each
capital asset must be equal to the economy’s average rate of profit:

r—CK

(3.28)

where C is the production cost of a capital good. Therefore, the presence of a
uniform rate of profit dictates that the demand price for capital goods is identical to
their production cost

Px = Ck (3.29)

which is a condition that should be met by all reproducible goods.

However, capital goods besides being reproducible possess another important
feature: they are an endowment owned by individuals. According to this second
feature, the price for its services, P, should be established in the capital market. But,
while labour’s and land’s prices are specified in the relevant markets by their
respective forces of supply and demand and the prices of consumer goods are
determined by their production costs, the prices of capital goods are determined by
two conditions at the same time:

¢ Firstly, by the conditions of supply and demand in the capital market, hence
capital goods are treated as a component of the endowment of the individuals

* Secondly, by their production costs in the relevant market, since capital goods are
also produced as means of production (Eatwell 1990; Eatwell et al. 1990, p. xii).

In other words, within the neoclassical theory of value, there is a peculiarity about
the capital goods, since there are two conditions which identify the same set of
values. Put in mathematical terms, the system is overdetermined and as such has an
infinite number of solutions.

3.5.2.1 Samuelson’s Parable Production Function

In dealing with the above challenges, Samuelson (1962a) proposed a parable
economy producing only two goods (a consumer and a capital good) by employing
the exact same technique to produce both goods, that is, by having the same capital-
labour ratio. At equilibrium, the price of the consumer good should be equal to its
production cost:

Pc =wLc + rPgKc (3.30)
where P is the consumer good’s price, w is the wage rate, and L and K¢ stand for

the labour employed and capital invested in the production of the consumer good,
respectively. The equilibrium price of the capital good, Pk, is equal to
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PK:WLK+VPKKK (331)

given that the subscript K refers to capital goods and the rest of the symbols of the
above equation bear the exact same meaning as in Eq. (3.30).*

Thus, we can form a system of two simultaneous equations with three unknowns,
Pc, Pgand r. For a unique and therefore economically meaningful solution, the price
of the consumer good is selected as the numéraire, and the system can be written as

1= WLc+rPKKK
PK :WLK+VPKKK

Solving the second equation of the above system for the price of capital good Pk,
we get

WLK

Pg=—""+
K l—rK[(

Substituting Py in the first equation of the above system, we get

| = whe+ rke| VEE
=w r
¢ 1=Ky

or
1— rKC = WLc(l - }"K]() + rKCwL](

Solving for w, we arrive at the following quadratic equation which is the wage
rate of profit curve (WRPC):

17}”KK lfi"KK
w = =
Lc(l — rKK) + VKcLK LC + V(KcLK — KKLc)
I—FKK

- o (3.32)
Lo+ r(L—CC - ﬁ) LyLc

Positing the constraint that the capital-labour ratio is the same in both sectors, in
effect, the term in the parenthesis in Eq. (3.32) can be rewritten as

22An analytical more precise way is to state the prise equation as P; = wL; + K;Pg + (r + d)K;Px,
where i = C, K. For reasons of simplicity and clarity of presentation, we assume away the cost of
circulating capital as well as depreciation expenses (where d is the depreciation rate); so, what is left
includes the wage cost (wL;) of each sector and its profits (rK;Pg). Such a simplification does not
affect our theoretical results in any qualitative way.
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Kc/Le — Kg/Lx = KcLg — KxkLe =0 (3.33)
and the following linear equation is derived

_1—VKK
= Le

W (3.34)

which is displayed in Fig. 3.3a; hence, the maximum wage, wy,,x (When r = 0), is
equal to 1/L¢, and the maximum rate of profit, r,.x (when w = 0), is 1/K.

This relation can be generalized for a variety of techniques, each and every one of
which is characterized by different capital-labour ratios. Theoretically, there are
many possible techniques which can be expressed through the following relation:

_l—r[(
L

w=f(r) (3.35)

from which we have removed the subscripts indicating the characterization of goods,
since we assume the same capital-labour ratio for the production of both (consumer
and capital) goods. These many techniques are displayed in Fig. 3.3b by the different
WRPCs. The intersection points A, B, C, D and E form an outer envelope of the
WRPCs which is called the wage rate of profit frontier (WRPF).

The WRPF shows the locus of points for choosing optimal techniques for it is
formed by the outer segments of the WRPCs. The slope of each and every WRPC is
derived by differentiating the wage rate with respect to the rate of profit,

d K
fl(r)= d—v: = —7 = constant (3.36)
w
w
1/Lc=Wmax
w=(1-rKk)/Lc
[
1/K§=Tmax r r
(a) (b)

Fig. 3.3 WRPCs and their WRPF
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— = constant

(a) (b)

Fig. 3.4 The isoquant and the wage-profit rate curves

which implies that the WRPC is linear and its slope is negative and equals to the
capital-labour ratio. By assuming a uniform capital-labour ratio across industries, the
relation between the rate of profit and the wage rate becomes linear and negative.

This relation gives rise to the dual presentation of the familiar from the standard
microeconomics textbooks of isoquant curve as shown in Fig. 3.4. On the left-hand
side panel of Fig. 3.4a, labour is displayed on the vertical axis and capital on the
horizontal axis. The isoquant curve of the figure represents the locus of points of
different combinations of capital and labour producing a given quantity of output.
The tangents to this curve represent the price ratios of the two factors of production,
which in the case of labour and capital are the wage and profit rates, respectively.
The tangent of the angle 9 of the WRPC displayed on the right-hand side panel of
Fig. 3.4b represents also the capital-labour ratio.

The above relations are further clarified by the introduction of a third technique
which is all depicted in the top panel of Fig. 3.5a; the lower panel of the same figure
represents the price of capital for each and every one of the three techniques.
Technique A shown on the upper part of the left-hand side panel of Fig. 3.5 has
the highest capital-labour ratio and thus the lower rate of profit as it is indicated in the
lower panel. Continuing with technique B, we observe that the tangent of its WRPC
is lower than A’s and the associated rate of profit is higher. The relations are repeated
in the shape of technique C characterized by an even lower capital-labour ratio and
therefore a higher rate of profit. These results are consistent with the requirements of
the neoclassical theory of scarcity prices.

Producers due to competition choose the technique that minimizes their cost of
production or alternatively maximizes their profits. Hence, for a given wage, pro-
ducers choose a technique with the highest profit rate, or, alternatively, for a given
rate of profit, they choose a technique with the maximum wage. In other words,
producers select points on the envelope formed by the outer segments of each
WRPC, representing the three techniques; hence, entrepreneurs choose points on
the envelope (the WRPF) which represents the optimal technological capabilities.
Because by construction the various techniques are represented by straight lines,



3.5 Capital Theory Controversies 125

w w
\technique A
\ infinite number of techniques
—r technique B and the WRPF
technique C
r r
demand schedule for capital
r 1 r
K K

(a) (b)

Fig. 3.5 Different techniques and the demand schedule for capital

there exists only one intersection point per pair of lines. Consequently, we derive the
negative relationship between the value of capital (or its scarcity) and the rate of
profit as theorized by the neoclassical theory shown on the lower left panel of
Fig. 3.5a with the steplike demand schedule for capital. If the number of techniques
increases indefinitely, as is represented in Fig. 3.5b, the relationship between capital
and the rate of profit becomes the usual continuous demand for capital schedule
commonly displayed in macroeconomic textbooks.

These were the relationships that led Paul Samuelson to the conclusion that if the
capital-labour ratio is uniform across sectors, or what amounts to the same thing in
the one-commodity world, the profit rate is determined by the relationship between
the cost of production and the demand for this single capital good. Moreover, the rate
of profit and the value of capital are inversely related, a result which is fully
consistent with the neoclassical theory, where the payments for the services of the
factors of production reflect their respective relative scarcities.

3.5.3 From the One to Many Commodities World

Samuelson claimed that the conclusions drawn from the analysis of the
one-commodity world can be generalized to represent the operation of real econo-
mies which produce a large variety of commodities. It is ironic and worth noting that
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Samuelson criticized Marx’s theory of value for its logical inconsistency, because
labour values are equal to prices of production, if and only if the capital-labour ratio
(or the value composition of capital) is the same across sectors (see Chap. 2 for
details). However, in defending the neoclassical theory of value, Samuelson did not
hesitate, although he was warned against,” to utilize in his analysis a uniform
capital-labour ratio, a patently unrealistic assumption in the effort to rescue the
logical consistency of the neoclassical theory of value. The idea is that if two
commodities have the exact same capital-labour ratio (K/L), then they are similar
to each other, and the analysis in effect takes place in a one-commodity economy.
More importantly, Marx’s theory of value (as we have already showed) need not
make such a counterfactual assumption to establish the consistency between the
labour values and prices of production.

But what led neoclassical economists to this unrealistic representation of the
economy? The quintessence of the problem is to determine the relationship between
the output price of a commodity and its cost of production which includes the factor
payments in a way consistent with the requirements of the neoclassical theory of
value. Starting with the super simple case of the price in a one-commodity world, we
write

P =wL+ rPgK (3.37)

If w = 1, then for each P > 0 corresponds a positive profit rate, » > 0; hence, in
the case of a one-good economy, the price of the good is determined by market
forces, and r is determined indirectly in the factor markets through the associated
with-it derived demand schedule. If we have two commodities, their price ratio
should be derived on the condition of a uniform rate of profit as a result of
competition. If more commodities are introduced, more price ratios must be deter-
mined, all of which should be consistent with a uniform rate of profit. From the
above, the question is to what extent, if any, the analysis can be generalized to an
economy with the production of many commodities and the employment of hetero-
geneous capital goods.

The complications that may arise from the production of two or more commod-
ities are examined starting first with the introduction of a second commodity and
then continuing with further generalizations. The case of two commodities which for
their production require different capital-labour ratios may be described by invoking
the quadratic Eq. (3.32) of the WPRC which may be either convex or concave
depending on the sign of the second derivative. The curve is convex, that is, looking
upward with respect to the origin, if the second derivative of the relation is positive
while it is concave, that is, looking downwards the origin, if the second derivative is
negative.

2 Garegnani participating in the seminar at MIT taught by Samuelson had pointed out the problem
and the consequences of the assumption of a one-commodity world. Samuelson (1962a), although
acknowledged that he received comments by Garegnani, nevertheless he did not account for them in
the article.
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As a consequence, we estimate the sign of the derivatives which are necessary to
state the conditions which must be fulfilled for the different shapes of the WRPCs.
The first derivative of the relation (3.32) with respect to the rate of profit will be

dw (1 —rKg) (Lc +7Z) — (Lc + Z)' (1 — rKk)

dr (L + 1Z)°
_ —Kk((Lc +1Z)) — Z(1 — rKg) __—Kklx (3.38)
(Lc + rZ)2 (Lec + rZ)2 .

where Z = KoLxy — Kglc = (Ko/Le — Kg/Lg)LcLg. The second derivative of the
above will be

S
dw B {(LC + rZ) ] KxLg _ Z(LC + VZ)ZKKLK . 27Kk Ly

dar? (Le +12)* (Le +12)* (Le +1Z)}

(3.39)

Since all the coefficients of Eq. (3.39) are positive, it follows that the shape of the
WRPC depends completely on the sign of the factor Z. In particular

Ke K d?
IfZ > 0, that is, = > ~% and — > 0, the WRPC is convex (3.40)
LC L]( dr2

2

Ke K d
If Z < 0, that is, 2€ 2K and il < 0,the WRPC is concave (3.41)
Lc LK dr2
Ke K d?
If Z = 0, that is, ~< = ~X and S = 0, the WRPC is linear (3.42)

LC L]( dr2 -

The third case refers to the one-commodity world or of an economy with uniform
capital-labour ratio which we examined in the previous section. All three cases are
summarized in Fig. 3.6.

Our attention now focuses on an economy with two sectors, and we compare the
results with those derived from the one-commodity economy. Figure 3.7 presents the
WRPCs of a two-commodity economy.

More specifically, in Fig. 3.7 we have the case of a concave curve, whose area
below measures the per capita physical output. If r = 0, then all output goes to labour
and w = wp,a. If w = 0, then all output goes to capital and r = r,,,,«. The profit rate is
estimated from

_profits 1 II/L =«
~ capital stock K K/L K/L

where 7 stands for the profits per capita or unit labour. Hence, the capital-labour ratio
can be rewritten as
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Fig. 3.6 Wage rates of w
profit curves of different
shapes 1/Lc
Z<0
Z=0
Z>0
r
1/Kk
K =
—_=C (3.43)
L r
which is equal to the tangent of angle d or
K
<= tan 9 (3.44)

However, in the case of a two-commodity world, we observe that the tangent of
angle 9 changes as we move along the curve. This is equivalent to saying that the
capital-labour ratio changes whenever the distribution between wages and the rate of
profit changes.

In Fig. 3.7 we can see that in the case of a concave WRPC (Z < 0), if the rate of
profit increases, so does the capital-labour ratio, or what amounts to the same thing,
the tangent of angle 9 increases, result of which prima facie contradicts the

Fig. 3.7 The wage rate of w
profit curve with two goods
Wmax=1/ Lc
Profits per
capita =z

rmax:]-/KK r
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neoclassical theory according to which an inverse relation between the two variables
is expected. The idea is that prices in neoclassical economics are indexes of relative
scarcity; so as the rate of profit increases, one expects a pari passu falling capital-
labour ratio indicating the scarcity of capital and the abundance of labour. Hence, the
so-called Wicksell effect is ‘perverse’, because the capital-labour ratio increases
following the increase in the rate of profit.** If now the WRPC is convex (Z > 0), the
value of capital falls as the rate of profit rises and the Wicksell’s price effect is
positive or ‘normal’; in that way it enhances Wicksell’s actual effect. Therefore, a
convex WRPC agrees with the neoclassical results, provided that we deal with a
single technique. Finally, if the wage rate of profit curve is linear, the price effect
completely vanishes, and the rate of profit becomes equal to the marginal physical
product of capital.

We showed that in the one-commodity world, the two or more techniques are
depicted with straight lines which intersect each other only once. By taking the outer
segments of the curves that they form, we construct the WRPF shown in Fig. 3.3b.
However, in moving from the economy of one to the multi-commodity world, the
many available techniques may be represented by WRPC as shown, for example, in
Fig. 3.8.

The shapes of these WRPC depend on the number of sectors. Mathematically
speaking, a single sector entails a WRPC which is a straight line; a two-sector model
entails one extreme, while the inclusion of a third sector may give rise to two
extremes and one inflection point. Extending the analysis to four sectors, we expect
three extreme and two inflection points and so forth. The maximum number of
curvatures in WRPCs will depend on the number of sectors. Because of such shapes,
moving from one technique to another, the value of capital and the rate of profit may
display any possible relationship, and not necessarily the inverse as expected in the
neoclassical theory. If the number of available techniques increases and there are
many produced goods, then the argument about the uncertain and complex relation-
ship between the relative scarcity of capital and the rate of profit is strengthened
rather than weakened.

In what follows, we discuss the details of the consequences of changes in
distribution on the neoclassical and classical theories of value and distribution in
the effort to derive more definitive conclusions about the two competing theories. In
Fig. 3.9, we represent an economy producing two goods whose techniques are
displayed in the shape of their capital-labour ratios. Furthermore, let us suppose
that one of these two techniques (technique A) displays concave WRPC which
makes it a candidate for the appearance of ‘perverse’ Wicksell’s effects. Let us
further suppose that the technique B is a straight or a convex line. Putting together
these two WRPCs in Fig. 3.9, we observe two switching points which of course

24Capital controversies often refer to Wicksell’s price and real effects. The price effect refers to
changes in the value of capital induced by changes in distribution (between wages and profits) with
a given technique. The real effect refers to changes in the value of capital brought about by changes
in distribution and by changes in the technique.
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Fig. 3.8 WRPC with many w
goods

could not exist in the case of straight WRPCs of a one-commodity world. In
addition, having to deal with a single or a multi-commodity world and in the
presence of many alternative techniques of production, the cost minimizing tech-
nique dictates the choice of points on the WPRF. Hence, for a given rate of profit, we
select the technique with the highest wage rate, or, alternatively, for a given wage
rate, we choose the technique with the highest rate of profit.

Let us now assume that the rate of profit is very low which entails the choice of
technique B since it is characterized by a capital-labour ratio higher than that of
technique A. As the rate of profit increases and reaches the first intersection of the
two techniques (first switching point), the two techniques become equally profitable;
therefore, we are indifferent as to which technique to choose. However, if the rate of
profit increases furthermore, the technique A becomes more profitable and, there-
fore, the preferred one; but this technique is characterized by a higher capital-labour
ratio (or the tangent of angle 9 is higher for technique A rather than B). In other
words, as the rate of profit increases instead of selecting the technique with the lower
capital-labour ratio (as required by neoclassical theory), we select a technique with
higher capital-labour ratio! Until we reach the next intersection of switching point,
and once again, we become indifferent whether the technique A or the technique B
will be selected. As the rate of profit increases even more, we no longer become
indifferent and switch, this time, to technique B, that is, a technique with lower
capital-labour ratio than that of technique A. That is, from the technique with the
higher capital-labour ratio, we choose the technique with the lower capital-labour
ratio, which this time is consistent with the neoclassical theory. Theoretically
speaking, one cannot rule out the case of many switching points as shown in Fig. 3.8.

The importance of this result (reswitching of techniques) is that Samuelson’s
(1962a) parable of the one-commodity world is not generalized to the real world of
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Fig. 3.9 Switching points and the demand schedule for capital

many commodities. Practically, this means that one cannot simply estimate, for
example, the capital-labour ratios in constant or current prices and based on these
estimates to derive some form of demand function for the overall economy. The
reason is that, if the rate of profit is not equal to the marginal physical product of
capital, we cannot derive a consistent schedule of the marginal efficiency of capital
which is another way to say that we cannot define the demand schedule for capital
goods and thus the schedule of macroeconomic analysis, that is, the IS curve.
Furthermore, it is futile to estimate the scarcity of capital via another variable,
such as savings, and assume that savings is a well-behaved function of the rate of
profit. Finally, if we cannot formulate the demand schedule for capital goods, we
cannot define the demand for labour or almost every other schedule. In effect the
hypothesis of substitutability between the factors of production precludes the con-
sistent construction of the demand curve of any factor of production. Hence, if the
demand for capital so central in the neoclassical economic analysis behaves ‘abnor-
mally’, it imparts its abnormal behaviour to the other schedules, and the results of the
analysis may be completely out of touch with the real economy.
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3.6 Summary and Conclusions

This chapter at the beginning focused on the famous problem of transformation of
labour values into prices of production. We noted that this is not a problem of merely
requiring computations of labour values and prices of production but chiefly a
conceptual problem concerning the structure and consistency of the classical theory
of value. The debate has been fierce, and many eminent economists of both the
classical and neoclassical camps have been engaged. We argued that labour values
(direct and indirect labour requirements contained in a commodity) are transformed
into direct prices (simple form of value) and subsequently into prices of production
(a more complex form of value), a more concrete centre of gravitation of the ever-
fluctuating market prices. As we will discuss in Chaps. 5 and 6, there is a third kind
of centre of gravitation, the regulating conditions of production of each industry and
the association with these regulating prices of production whose details and conse-
quences, theoretically and empirically, become the subject of our analysis in
Chaps. 5 and 6.

The neoclassical transformation problem, that is, the determination of the value of
capital in a logically consistent way, was discussed intensively mainly in the 1960s
in the famous capital theory controversies. We showed that theoretically speaking,
all the questions that were raised within this debate remain open issues in neoclas-
sical theory. We have stressed, time and again, that the problem at hand is not the
measurement of capital per se but its definition and measurement in a way which is
consistent with the requirements of the neoclassical theory of value and income
distribution.

The same issue does not appear in the classical approach, as one of the distrib-
utive variables, the real wage (or the rate of profit), is taken among the givens of their
theoretical model. Finally, one wonders by how much does the capital-labour ratio or
rather the capital-intensity differ across sectors and whether the resulting differences
are large enough as to create more than two switch points? This is an empirical
question in the main, and, as we will see in Chap. 4, there are significant differences
in the capital-intensities across industries; nevertheless, these differences, whatever
they might be, do not generate effects akin to those described in the capital theory
debates, namely, the WRPCs are not far from straight or convex lines and, at the
same time, rarely display the curvatures described by the Cambridge UK-side
economists. However, the empirical results in and of themselves do not lend support
to the one-commodity description of the economic world, and the consistency
problems within the theory remain unresolved. On the empirical front, there are
cases, not too many, that we get reswitching of the WRPCs, and the trajectories of
equilibrium relative prices do not move monotonically with changes in the distribu-
tion of income between wages and profits. We grapple with this as well as with a
number of related theoretical and empirical issues in the next chapter.



Chapter 4 )
Labour Values, Prices of Production e
and Wage Rate of Profit Curves in Actual
Economies

The labour theory of value was devised by Ricardo as a stick
to beat landlords (rent does not enter into cost of production).
But later, having been adopted by Marx to beat the
capitalists, it was necessary for defenders if the present
system to devise a new theory. The utility theory of value.
Piero Sraffa (D3/12/3:14—15) {The Piero Sraffa Papers are
kept at the Wren Library, Trinity College, Cambridge
[catalogue and access to documents at https://janus.lib.cam.
ac.uk/db/node.xsp?id=EAD%2FGBR%2F0016%
2FSRAFFA and also in Carter S. (2018)]}.

The phenomenon of switching back at a very low interest rate
to a set of techniques that had seemed viable only at a very
high interest rate involves more than esoteric difficulties. It
shows that the simple tale told by Jevons, Bohm-Bawerk,
Wicksell and other neoclassical writers—alleging that, as the
interest rate falls in consequence of abstention from present
consumption in favor of future, technology must become in
some sense more ‘roundabout,” more ‘mechanized’ and
‘more productive’—cannot be universally valid.

Paul Samuelson (1966, p. 568)

Abstract In a preparatory step, we start off with the explanatory power and
significance of the classical theory of value, and we argue that market prices are in
fact attracted to labour values and to prices of production as more concrete centres of
gravitation. For this, we utilize detailed data starting from the US economy and
include a number of countries and studies; we show that the classical theory of value
contains explanatory power that cannot be ignored. We further discuss related issues
of technological change, as this is reflected in the rising capital-intensity of industries
and falling unit labour values and questions related to the effect of distribution
changes on relative prices. This finding is particularly useful in the discussions of
the law of the tendential fall in the rate of profit and lends support to Marx’s view that
technological change is capital using-labour saving in the long run. Furthermore, the
results from detailed input-output tables of the US economy ascertain the Ricardian
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and Marxian views expounded in Chaps. 1 and 3, that is, the movement of prices as a
consequence of changes in distribution is monotonic.

Keywords Price-value deviations - Technological change - Unit labour values -
Wage-rate of profit curves - US economy

4.1 Introduction

The transformation problem continues to attract the attention of many researchers,
and new ‘solutions’ or interpretations have been suggested adding significant ele-
ments and dimensions to a long-lasting debate; however, the discussions and
analyses have been theoretical in the main. The question we attempt to answer in
this chapter is to what extent, if any, the classical approach in general contains
satisfactory explanatory content with respect to the movement of prices in actual
economies. This is a challenging issue, from our point of view, because the classical
theory of value, without much consideration, has been either neglected by many
economists as too sociological focusing mainly on social relations of production
without any measurable substance or simply weak and even redundant compared to
the contemporary neoclassical microeconomic theory. For this purpose, in this
chapter, we assess empirically the scientific status of the classical theory of value
and distribution using data either from an array of diverse economies for selected
years, or for economies whose available data allow estimates over long stretches of
time or, finally, for selected years but at various levels of aggregations.

In the late 1970s and early 1980s, there have been two major strands within the
classical political economy tradition having to do mainly with whether and to what
extent, if any, labour values and their monetary expressions, that is, the direct prices,
are of any utility. The idea is that because prices of production, as a more concrete
centre of gravitation of market prices, can be determined by the givens (technology
and the real wage) of the classical system, thereby rendering the estimation of labour
values redundant. Even worse, it has been argued that in the case of joint production,
it is possible to derive systematically negative labour values! This is another way to
say that not only the labour values are redundant but inconsistent and misleading.
These debates contributed to further theoretical and empirical investigations of both
labour values and prices of production, their relation to each other and to the actually
observed market prices. In addition, the specific controversy has also contributed to a
better understanding of the mechanism underneath the estimated changes in prices of

"We do not share this view, and the reasons why are derived from our analysis and our very concrete
estimates in which labour values by definition are positive. Negative labour values are the result of
the initial assumptions. For further readings on joint production and related issues, see Semmler
(1983, Chap. 6), Chilcote (1997, Chap. 3) and Flaschel (2010, Chaps. 2 and 4 and the literature cited
there).
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production induced by changes in income distribution. In this underlying mecha-
nism, both labour values and the standard commodity are crucial in the theorization
of the movement of relative prices; in particular, labour values, a constituent
component of prices of production, remain constant in the face of changes in income
distribution, and the invariable standard commodity is used as the descriptive to the
path of relative prices numéraire. Furthermore, the movement of relative prices of
production is mainly determined by the difference of the estimated capital-intensity
relative to the standard capital-output ratio as an approximation of the economy-
wide average capital-intensity.”

Empirical research, at least so far, has shown that Marx’s and, in general, the
modern classical theory of value and distribution explain pretty well the surface
phenomena of market prices of actual economies. In effect, it has been repeatedly
shown for several economies that:

* Direct prices and prices of production are extremely good approximations to
market prices as this can be judged by the various statistical measures of
deviation.

» Direct prices as well as Marx’s first step prices of production display in general
surprising small deviations from the fully transformed prices of production; thus,
the complete transformation of Marx’s prices of production contains more theo-
retical rather than practical significance. As Marx (Capital 11, p. 393) notes in the
schemes of reproduction, the analysis is conducted in value terms (direct prices)
pointing out that ‘the fact that prices [of production] diverge from values cannot
display any influence on the movements of social capital’. The idea is that the
aggregate magnitudes are pretty much the same regardless of the prices used for
their estimation.

Therefore, for all practical purposes, the approach based on labour values is a
satisfactory first approximation to assess the movement of market prices. Prices of
production, in principle, are theoretically preferable, but practically their precise
estimation is quite challenging mainly because of the lack of adequate data for
variables such as the matrices of depreciation, fixed capital stock, circulating capital
advanced and capacity utilization.

In effect, Marx’s but also the old classical economists’ labour theory of value has
displayed an extremely good explanatory content and thus approximation to actual
(market) prices. Moreover, if we consider that in the nineteenth century neither the
necessary statistical data (on technology, real wages and output produced) nor the
mathematical techniques and computer languages (that are currently widely avail-
able) were at their disposal, one cannot but admire the analytical insights and
intuition of these economists. Nowadays, both mathematical techniques and required
data are at researchers’ disposal to subject to empirical testing the classical theory of

%It is important to note that the standard capital-output ratio is also a kind of an average capital-
intensity, and this is the reason why it is not very different from the economy’s average capital-
intensity.
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value and distribution and in so doing to lay the groundwork for an alternative
microeconomic theory which will be based on an objective set of data (labour time,
technology, etc.) as opposed to a subjective one (preferences, utility, etc.) of the
neoclassical approach.

On further examination, we discover that even today, the data requirements are
hard to come by for the implementation of an all-inclusive empirical test that starts
with the monetary expression of labour values and continues to their full transfor-
mation into prices of production. In most cases, the required data for the estimation
of labour values (direct prices) are available to the researcher apart from depreciation
matrices. The estimation of prices of production, on the other hand, is usually
conducted using data on circulating capital, while a complete empirical analysis
requires data on the matrices of capital stock or rather of capital advanced; the latter
includes, besides fixed capital stock, the money capital put aside for the purchase of
materials, that is, the circulating capital advanced augmented by the advances of
wages to start off the production process prior to the sale of output. To the extent we
know the literature, official publications of investment matrices, with the help of
which the construction of matrices of capital stock and depreciation is possible, exist
only for a few countries (e.g. USA, Greece, UK, Japan and Korea) and for specific
years. From the available studies, those by Ochoa (1984), Chilcote (1997), Shaikh
(1998 and 2016) and Tsoulfidis and Paitaridis (2017) make use nearly of all the
required data including the matrices of capital stock, depreciation, taxation and
circulating capital advanced, while in other studies, there is always something
missing, whose influence on the final result, however, is usually very limited.
Chilcote (1997, p. 122) argues, and in effect empirically ascertains in his study of
the US economy, that the inclusion of depreciation matrices improves the accuracy
of approximations of direct prices as well as of prices of production to market prices,
but only slightly. It, therefore, follows that by not including the matrices of depre-
ciation, it becomes more difficult to show the accuracy of approximations, that is, the
proximity of estimated prices and variables in general to the observed ones; this is
equivalent to saying that the testing of the classical theory of value takes place under
unfavourable for the theory circumstances.

In the remainder of the chapter, we bring to the fore empirical estimates of labour
values and prices of production using data from a number of countries, and we show
that the two types of prices are too close to each other, as this can be judged by the
various metrics of deviation. Furthermore, we show that the prices of production
when normalized by the standard commodity and expressed relative to labour values
induced by changes in income distribution display, more often than not, monotonic
movements in the upward or downward direction depending on each industry’s
composition of capital relative to the Sraffian standard ratio (see Chap. 3). Under
these conditions, the feedback of prices on the utilized inputs along with the capital
stock is, by and large, of minimal empirical significance; in the less likely to appear
cases of non-monotonic movements in prices, we may encounter inflection and
extreme (maxima or minima) points, and prices of production may even switch
ranking with their labour values, which is equivalent to saying that the capital-
intensity of these industries may switch from capital- to labour-intensive relative to
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the standard ratio which, as already pointed out, is not too different from the average
capital-output ratio of the economy.

4.2 Labour Values and Prices of Production

We start off with the details of the estimation of labour values and prices of
production in actual economies. We symbolize vectors and matrices with bold letters
(lowercase and capital, respectively) and scalars with lowercase letters in italics.
Thus, labour values are defined as

A=14+AA+AD

where A is the row vector of values; 1 is the row vector of labour inputs per unit of
output; A is the square matrix of technological coefficients, which multiplied from
the left by the vector of labour values A gives the vector of indirect labour require-
ments per unit of output; and D is the matrix of depreciation coefficients which
premultiplied by A gives us the value of fixed capital stock transferred to the final
output. Thus, the vector of labour values is determined by solving the above equation
for A, that is,

A=II-A-D]"! (4.1)
Hence, labour values are defined in terms of vertically integrated labour
coefficients.
Turning now to the evaluation of prices of production in terms of circulating
capital,’ the rate of profit is also estimated on the circulating capital. Thus, we have
P=(1+r)(wl+PA)+PD (4.2)
where P is the vector of prices of production, r is the rate of profit, w is the money
wage rate and 1, D and A are as above. By rearranging terms, the relation of prices of
production becomes
P=(1+rwl+PA+PD+rPA
By collecting terms together, we get

PI-A-D|=(1+r)wl+rPA

or

Hence, for simplicity reasons in the estimation of prices of production, we assume away the
matrices of capital stock, circulating capital advanced and various indirect taxes.
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P=(1+r)wll—A—D]' +/PA[l—A—D]"

A H

Hence, we express the prices of production in terms of vertically integrated labour
coefficients or labour values, A = I[I — A — D]fl, and in terms of vertically
integrated capital coefficients, H = A[I — A — D]~ Thus the prices of production
can be rewritten as

P=(1+rwkh+rPH (4.3)

In the case that we include the matrix of capital stock, the prices of production are
estimated as follows:

P=Pbl + PA + PD + rPK
or
P[I— A —bl—D]|=rPK
which is transformed to the following eigenequation
Pr~' =PK[I-A-bl-D]" (4.4)

whose maximal eigenvalue 4 = r~' is associated with a unique positively defined
eigenvector, which needs to be fixed for its scale as explained below.

Having estimated the labour values and the relative prices of production which
are both expressed in terms of labour time, we need to give them a proper monetary
expression so as to bring them to the same dimension with the observed monetary
phenomena of market prices. The monetary expression of labour values, that is, the
direct prices, v, is defined as

v=2(3) (4.5)

where e is the unit (or additive) row vector whose elements are equal to one
representing the market prices and x is the column vector of sectoral outputs
(or sales). It is important to stress that in input-output tables and analysis, the market
prices, by definition, are equal to one. Since in input-output tables each industry
produces similar although not identical products, the measurement units of output
are hypothetical, and they are considered unchanged; in fact, we say that an industry
produces an output of value equal to one million monetary units (i.e. dollars, euros,
whatever these might be). Therefore, all market prices are set equal to one (million
monetary units). Hence, ex is equal to the economy’s total sales in terms of market
prices, while Ax stands for the total sales in terms of labour values and their
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ratio stands for the value of money or the monetary expression of the labour time
(MELT). The equation of prices of production may be rewritten as follows:

p=(1+r)wv+rpH (4.6)

while

o= (3) =

It is important to emphasize that the normalization condition that we use in the
next section is based on the economy’s gross output vector (or sales) and the reason
for this selection is to facilitate comparisons with similarly contacted past studies
and, at the same time, to scale up the labour values, which are estimated in terms of
abstract labour times to the level of market prices. Similarly, the prices of produc-
tion, which are in effect relative prices defined up to a multiplication by a scalar. The
scalar in this particular case is defined as the ratio of total economy’s sales, ex, over
the product of relative prices times the output (or sales) vector, Px, as shown in the
term in parenthesis of the relation 4.7. The evidence so far has repeatedly shown that
the use of a numéraire (gross output or total sales, net output or the Sraffian standard
commodity) does not really impart any statistically significant bias to the actual
deviations of various prices between themselves as this has been beard out by the
various numéraire free statistics measures of deviation (see Mariolis and Tsoulfidis
2010). In Sect. 4.4 in which we bring into the analysis the effects of income
redistribution, we use the Sraffian standard commodity as our descriptive numéraire
for it is helpful and suitable to the problem at hand properties.

4.3 Estimates of Price-Value Deviation

In what follows, we utilize input-output data from the US economy for the period
1995-2009 for which we can construct matrices of capital stock utilizing the data
available in world input-output database (WIOD).* We opted to present first our
findings for the US economy not only because it is a major economy in which
capitalist competition is widespread and intense as, perhaps, in no other economy
and, therefore, the classical theory of value and distribution finds an ideal testing
ground but, moreover, because there are many studies that were contacted using data
of the US economy for a number of years and also different levels of aggregation.
Thus, our findings for the US economy complement other similarly contacted studies

“For the detailed input-output description of the US economy with larger input-output tables at the
71-industry detail with matrices of depreciation and capital stock, see Shaikh (2016) and the
literature cited there.
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and in so doing lend further support to the classical theory of value and distribution
rendering it a credible microeconomic approach.

In the panel of graphs portrayed in Fig. 4.1, we plot for reasons of simplicity and
visual clarity the direct prices (denoted by DP) and prices of production (denoted by
PP) of 34 industries over the period of 15 years; all data are expressed in constant
1995 prices. It is important to note that in the estimation of the prices of production,
we used also the matrix of capital stock; the latter was derived from vectors of
relative weights based on investment expenditure times the vector of capital stock
per unit of output, also available in the socioeconomic data of the WIOD (see
Appendix 1). The prices of production are estimated from relation (4.4) which solves
for

p=rPKI—-A—-D—bl"! (4.8)

where p is normalized by the gross output vector price of production.

An inspection of the paths of direct prices (DP) and prices of production (PP) of
each of our 34 industries in Fig. 4.1 reveals that both types of prices for every
individual industry move, more or less, to the same direction maintaining their
ranking throughout the period of our investigation. If, however, the initial deviation
between the two types of prices in an industry is relatively small, it follows that,
although DP and PP move pretty much to the same direction, there are occasions that
their paths cross each other indicating that the capital-intensity of this particular
industry is not far from the economy-wide average one. Thus, it comes as no surprise
for such industries to display non-monotonic movements of PP as well as wage rate
of profit curves (WRPC) of different curvatures. We grapple with such issues in Sect.
4.4, where we examine the redistribution effects on the movement of prices and the
actual shapes of the WRPC.

Similar are the results in the case that the estimations are carried out in terms of
the circulating capital and in current rather than constant prices that we utilized for
the US economy. The testing ground of this exercise is 19 industries for the Greek
economy spanning the period 1988—1997 (Tsoulfidis and Mariolis 2007) and each of
the five benchmark input-output tables available for every 5 years of the Japanese
economy during the period 1970-1990 (Tsoulfidis 2008). It is important to stress
that the studies of the Greek and Japanese economies were based on national sources
and the analysis was carried out in current prices and circulating capital model,
because the lack of reliable data or sources for depreciation and indirect business
taxes did not allow the construction of these vectors and the related matrices. In
addition, a fixed capital model was used in the studies of Germany and Greece for the
period 1995-2011, whose details are presented in Chap. 7 on international trade
(Tsoulfidis and Paitaridis 2017; Tsaliki et al. 2018).

In Fig. 4.2, we present the DP and PP of the 19 industries of the Greek economy
for the decade 1988—-1997. It is important to reiterate that there is no way of knowing
the exact market prices because we simply cannot know the units of measurement of
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output produced (or sales) in any single industry of input-output tables.” Thus, in
constructing input-output tables, researchers are bound to assume as the unit of
measurement for each industry’s output the value of one million monetary units,
whatever these might be worth, holding constant the physical units of measurement.
In this way, sectoral market prices are equated to one million monetary units (dollars,
yens, euro or whatever happens to be). It should be noted that if we knew the exact
physical units of measurement and the exact market prices, the estimated prices and
their deviation from the market prices would not be different (see Miller and Blair
2009, Chap. 2).

A visual inspection of the trajectories of PP with respect to DP reveals that their
relative position remains approximately the same over time. That is, if the DP of an
industry is greater than its PP, this ranking persists, in most cases, throughout the
investigated period. The deviations between these two sets of prices change over
time; however, their movement is by and large to the same direction. Crossings
between DP and PP are, of course, possible; however, such crossings are observed in
those industries with a relatively small initial difference as, for example, the case
with industries 6, 8, 14 and 18 in the above graphs of Fig. 4.2. Finally, we observe
fluctuations in the PP and DP over time, which almost in every single year they point
to the same direction; so, the trend in both types of prices remains the same (either in
the upward or the downward direction). The crossings in the case of the Greek
economy are relatively more frequent than those in the US economy precisely
because the initial differences in capital-intensities are much smaller due to the use
of a circulating capital model; by contrast, in the case of the US economy, where the
estimates are based on a fixed capital model, the initial capital-output differences are
pretty large, and the movement of relative prices is much more difficult to change the
initial ranking of capital-intensities.

5By way of an example, in the food industry, whereby there is a whole array of different goods, it
becomes exceedingly difficult to devise a single unit of measurement of the output produced. In
Sect. 4.3.3, where we have intertemporal comparisons, we propose a new solution to the problem of
approximation of market prices.
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4.3.1 Technological Change, Capital-Intensity and Labour
Values

The results from an array of different and quite diverse economies and over long
enough stretches of time reveal that technological change is a slow-moving process
requiring the passage of sufficiently long time to observe significant changes.
Furthermore, technological change diffuses quite evenly across industries and in
so doing does not usually change the ranking of industries in terms of capital-
intensities. The prices of production and direct prices attest to this hypothesis and
indicate that once an industry is characterized as capital- or labour-intensive, it
maintains this characterization over long stretches of time, as this can be judged
by the movement and ranking of direct prices and prices of production. As is usually
the case, there are exceptions that have mainly to do with the initial differences of
prices of production from direct prices or what is the same of an industry’s capital-
intensity from the economy’s average. Furthermore, our empirical findings from the
USA and other economies corroborate Leontief’s description of technology as a
‘cooking (we dare say bakery) recipe’ according to which there is no or, at most,
limited substitutability of factor inputs; this conclusion is in sharp contrast to what is
usually assumed by the standard neoclassical microeconomic theory.

We may, therefore, conclude that technological change is slow for it takes years
to observe sizeable changes in the vertically integrated productivities, that is, in the
direct and indirect labour requirements per unit of output or, what is the same thing,
in the unit value of produced output. The classical theory of value and distribution
argues that over relatively long periods of time, the unit value or what amounts to the
same thing the labour content of commodities tends to fall because of the techno-
logical change which is mainly associated with the introduction of fixed capital. In
effect, the unit values fall as a result of rising fixed capital per unit of labour (capital-
intensity) as we further explain in Chaps. 7 and 8. In Table 4.1, we display the direct
and indirect labour requirements per unit of output for the US economy over the
period 1995-2009. In these estimates, we also account for the depreciation of fixed
capital.

From Table 4.1, our findings of the overall decreasing direct and indirect labour
content of output produced lend overwhelming support to the view that technolog-
ical progress reduces the unit cost of production and that this becomes possible
through the higher capital-intensity (for more on this issues, see Chaps. 6, 7 and 8). It
is important to stress at this point that the reductions in the unit labour values and
associated with it unit costs are strictly related to the vertically integrated value
compositions of capital of each industry. In order to show the inverse relationship
between unit labour values and capital-intensity, we estimate the vertically inte-
grated value composition of capital for each sector as follows:

(vK[I—A—D]ﬂ./(vbl[l-A—D]*‘) (4.9)
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where the numerator of relation 4.9 is the matrix of vertically integrated capital
coefficients which is premultiplied by the vector of direct prices and in the denom-
inator the money wage expressed in terms of direct prices, vb, is multiplied by the
vertically integrated employment coefficients; in so doing, we essentially derive the
sectoral value compositions of capital. It goes without saying that in the presence of
two vectors, the ‘division’ is only possible in an element by element basis, as indi-
cated by the symbol ./. Furthermore, by multiplying the numerator and denominator
of relation 4.9 by the vector of gross output X in constant prices, we derive a ratio of
two scalars, which is the weighted by the output economy-wide value composition
of capital. These estimates for each of the 34 sectors of the US economy and for each
of the 15 years are displayed in Table 4.2, while their weighted average value
composition of capital is given in the last row of the table.

An inspection of the figures in Table 4.2 shows that the capital-intensity during
the 15 years of our investigation rises with an average annual growth rate of 1.97%;
meanwhile, the average unit labour values are falling by an annual average rate of
—2.57% (as shown in the last row of Table 4.1). Clearly, there has been technical
change as this can be judged by the rising average capital-intensity (or value
composition of capital) and the falling average unit labour values. In Fig. 4.3, we
plot all the pairs of capital-intensity and unit labour values of the 34 industries
pooling the cross-sectional data spanning the period 1995-2009.

We ran a linear regression using our data in a panel setting including both cross-
section and time effects in the econometric specification. Thus, we estimate a
twofold fixed effects model, where the inclusion of time effects is necessary to
better capture the influence of the business cycles. The estimated coefficients of
the regression are displayed in Eq. 4.10:

Unit values = 0.019808 — 0.000575 capital intensity (4.10)

The estimated coefficients are statistically significant at p-value = 0 and the
coefficient of determination quite high R* = 90.57%. The merit of the above
specification with a constant term is that it allows the testing for both the time period
and fixed effects. For this purpose our panel of 510 observations of unit labour
values and respective capital-intensities of the 34 industries observed over a 15-year-
long time period forms an ideal testing ground for the hypothesis that rising capital-
intensities reduce unit labour values. The econometric results showed that the fixed
effects are statistically significant, as this can be judged by the estimated coefficients
(a constant equal to 0.019 and a slope coefficient approximately equal to —0.0006
with high #-ratios). The great advantage of fixed effects estimators in panel data is
that they remove the cross-sectional variation related to unobserved heterogeneity
caused by disturbances of various kinds that are unaccounted for in the data forming
the panel. Also, the two-way fixed effects model allows us to include both cross-
section and period effects, which contain variables that are constant over time and
cross-sections for every unit and at every point in time, respectively. Hence, the chief
advantage of the above model is to capture both time and cross-sectional variation.
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Fig. 4.3 The relationship between unit labour values and capital-intensity, USA, 1995-2009
sz;ble 4.3 Redundant fixed Effects test Stat. p-value
effects test Cross-section F 66.8458 0.0000
Period F 65.9711 0.0000
Cross-section/period F 71.9975 0.0000

The remaining variation indicates the expected causal relationship between capital-
intensity and unit labour values.

Furthermore, we conducted a redundant fixed effects test in order to investigate
their usefulness over the investigated period and time effects. The results displayed
in Table 4.3 suggest that the two F-statistics (65.845 and 65.971) and their associated
p-values (0.000) strongly reject the null hypothesis that the cross-section and time
effects are redundant. Also, it is evident that the inclusion of both cross-section and
time effects are jointly statistically significant as this can be judged by the value of
the F-statistic (71.997) and its p-value (0.000). In other words, we can say that all
the fixed effects and time coefficients are highly statistically significant at 1%,
suggesting that the pooled OLS results hide the heterogeneity among cross-sectional
data.

Because in Fig. 4.3 there are too many observations from a considerable large
number of industries, the use of weighted averages of both capital-intensities and
unit labour values of this 15-year period under study might give us a quite good idea
of the way in which they move on average over the years. In Fig. 4.4 we display
these two averages (last rows of Tables 4.1 and 4.2) along with their linear trend
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Fig. 4.4 Average capital-intensities and unit labour values, USA, 1995-2009

lines, all of which are statistically significant and the coefficient of determination is
high enough once again.

As expected, the economy-wide average unit labour values follow a downward
path, while the converse is true for the capital-intensity, lending support to the view
that investment in structures and equipment are undertaken in the effort to undercut
unit values or, what amounts to the same thing, to reduce (other things equal) the unit
cost of production; thus for the same price, the lower unit values secure higher
surplus-value and, by extent, more profits.

4.3.2 The Proximity of Direct Prices, Prices of Production
and Market Prices

In Table 4.4, we display the estimated deviations between direct prices (DP), prices
of production (PP) and market prices (MP) for the US economy over the
period 1995-2009. In the last rows of the same table, we also display the average
rate of profit estimated in terms of direct prices, rpp; the economy-wide average rate
of profit, r; the maximum rate of profit, R, the maximal eigenvalue of the matrix
H, which is no different than the Sraffian standard ratio; and finally the relative rate
of profit p = rR™".° The latter will become the key variable in our discussion of the
effect of changes in distribution on relative prices. Furthermore, a low relative rate of
profit is an indicator of relatively small deviations between the estimated prices, as
these are measured by the various metrics of deviation.”

5See Sect. 3.4.1 of Chap. 3 for the details of the estimation of the standard commodity and ratio.

7 A low relative rate of profit (less than 50%) indicates that direct prices are near prices of production
and thus the latter can be approximated by the former by using only few terms (Tsoulfidis and
Mariolis 2007; Mariolis and Tsoulfidis 2010).
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From the many available metrics of deviation, we opted for the following three:
the mean absolute deviation (MAD) defined as the sum of absolute deviations
between direct and market prices divided by the number of industries. The mean
absolute weighted deviation (MAWD) in which the weights in use are the share of
each industry’s sales to total sales. Along with MAD and MAWD which are both
affected by the normalization condition or the numéraire chosen, we present esti-
mates of the proposed by Steedman and Tomkins (1998) d-statistic of deviation. The
main advantage of the d-statistic compared to other relevant deviation statistics is
that it does not depend on the employed normalization condition (Mariolis and
Tsoulfidis 2009, 2010 and 2016). Therefore, by including the d-statistic, we provide
an unbiased regarding the utilized numéraire estimate of deviations for each year of
the analysis, and, at the same time, we get an idea of the size of the expected bias
from using other deviation statistics.

From the findings displayed in Table 4.4, we ascertain what has been, time and
again, found in the relevant empirical literature that the deviations of PP from their
respective DP are moderately small, as this can be judged by the three metrics of
deviation that we use, the MAD, the MAWD and the numéraire bias-free d-statistic.
In effect, estimated over the 1995-2009 period, these deviations on average usually
range in the vicinity of 20%, which is another way to say that the proximity of DP
and PP to MP often exceeds the 80%.° These findings encouraged us to calculate the
economy-wide average rate of profit in terms of both DP and PP; the results suggest
that the two rates of profit are extremely close to each other, which practically means
that they can be used interchangeably. Such proximity of the two rates of profit
suggests that ‘too much ink’ has been spilled over a theoretical issue without a
matching empirical and, therefore, practical significance counterpart.

In the case of the Greek economy, the respective estimates based on a model of
circulating capital for the period 1988—1997 are displayed in Table 4.5.

We observe that in terms of our three metrics of deviation, the deviations of DP
and PP from MP and from themselves do not vary widely over the years. In
particular, the deviation of DP from MP measured by the d-statistic varies from
0.212 to 0.273, while the deviation of PP from market prices varies from 0.208 to
0.287. Finally, the deviations of DP from PP lie between 0.079 and 0.098. In the last
three rows of Table 4.5, we display the three rates of profit, average, maximum and
relative which, as expected, do not display much variability. The relative rate of
profit varies from 0.230 to 0.270 which is far less than 50% indicating, thus, the fast
attainment of equilibrium prices. Hence, once we start with DP or an arbitrary vector
of prices, soon we converge to prices of production; we deal with this and other
similarly related issues in the present and next chapters of the book.

The results for the economy of Japan show that the capitalist economies, pretty
much, share the same features (Tsoulfidis 2008). More specifically, we utilize the

80n closer examination, the results reveal that the deviations would be much smaller had we taken
out of our estimates the oil and gas and especially the real estate industries, which in most studies
are the usual obvious outliers, the oil industry because of issues of differential rent and the real
estate for reasons of imputed income among others.
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Table 4.5 Measures of price deviations and profit rates, Greece, 1988-1997

Years

Deviations | 1988 1989 [1990 [1991 [1992 [1993 [1994 [1995 [1996 |1997
DP vs. MP

MAD 0.195 [0.184 [0.214 [0.209 [0.204 |0.229 [0.228 [0.200 [0.216 |0.265
MAWD  [0.221 [0215 [0212 [0.196 [0.200 |0.210 |0.206 |0.168 |0.189 |0.191
d 0227 [0.219 [0.229 [0.226 |0.216 |0.212 [0.216 |0.236 [0.217 |0.273
PP vs. MP

MAD 0.178 |0.174 [0.205 [0.200 [0.196 [0.220 [0.231 [0.208 |0.204 [0.250
MAWD  [0.198 |0.196 |0.205 |0.186 |0.198 |0.208 |0.201 |0.178 |0.183 |0.191
d 0228 [0.219 [0.235 [0.227 |0.219 |0.208 |0.242 |0.251 [0.228 |0.287
PP vs. DP

MAD 0.075 [0.082 |0.076 |0.084 |0.083 |0.064 |0.080 |0.075 |0.074 |0.093
MAWD  |0.081 |0.081 |0.060 |0.078 |0.087 |0.079 |0.077 |0.077 |0.089 |0.085
d 0.093 [0.098 |0.090 |0.100 |0.097 0.079 |0.089 |0.090 |0.089 |0.094
r 0211 [0.220 [0.218 [0.243 |0.275 |0.236 |0.254 |0.230 |0.247 | 0.238
R 0.817 [0.851 |0.874 [0.917 |1.076 |1.026 |1.006 |0.903 |0.977 |0.882
p=rR" 0258 [0.259 [0.249 [0.265 |0.255 |0.230 |0.252 |0.254 [0.252 |0.270

Table 4.6 Measures of price

Years

?;;;i“‘;‘; g‘_“llgfggﬁt rates, Deviations | 1970 | 1975 | 1980 | 1985 | 1990
DP vs. MP
MAD 0271|0171 0172 |0.147 |0.127
MAWD 0286 0202 0197 |0.178 | 0.154
d 0371 0233 0226 |0.85 |0.171
PP vs. MP
MAD 0268 |0.160 |0.153 |0.130 |0.113
MAWD 0266 |0.173 | 0.155 |0.141 |0.122
d 0323|0216 0212 |0.181 | 0.161
PP vs. DP
MAD 0.112 0089 0107 |0.117 |0.115
MAWD 0.138 |0.118 | 0.142 |0.149 | 0.149
d 0.125 |0.110 |0.135 |0.156 | 0.141
r 0240 0230 0278 |0294 0279
R 0788 0770 0788 |0.795 | 0.842
p=rR" 0305 0298 0344 0371 |0331

33 industry detail input-output data of the Japanese economy spanning the decades
of 1970s and 1980s which include the five benchmark years of 1970, 1975, 1980,
1985 and 1990. The estimates using a circulating capital model with no depreciation
and current prices are displayed in Table 4.6.

The deviations of DP and PP from MP and from themselves are too small as
suggested by the numéraire bias-free d-statistic. Thus, the deviation of DP from
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market prices varies from 0.171 to 0.371; the deviation of PP from market prices
varies from 0.161 to 0.323; and finally the deviation of PP from DP varies from
0.110 to 0.156. In the last three rows of Table 4.5, the three rates of profit, average,
maximum and relative are displayed which indicate, as expected, a low relative rate
of profit in the order of much lower than 50%.

The estimates of the metrics of deviation as well as the rates of profit for a number
and quite diverse economies—such as Canada for the year 1997 and 34 industries
(Tsoulfidis and Paitaridis 2017); China for the year 1997 (circulating capital model)
and 2009 (circulating and fixed capital models) and 38 and 33 industries, respec-
tively (Mariolis and Tsoulfidis 2009; Tsoulfidis and Paitaridis 2017); the UK for the
year 1990 and 33 industries using both circulating and fixed capital models (Mariolis
and Tsoulfidis 2016); the Republic of Korea for the years 1995 and 2000 with
27 industries and in 2009 with 34 industries using both circulating and fixed capital
stock models (Tsoulfidis and Rieu 2006; Tsoulfidis and Paitaridis 2017); Japan for
the year 2009 (Tsoulfidis and Paitaridis 2017); and, finally, the USA for the year
1990 with 32 industry detail using both circulating and fixed capital stock models
(Mariolis and Tsoulfidis 2016)—are displayed in Table 4.7.

The above findings suggest that although we are dealing with an array of quite
dissimilar economies and periods of time, nevertheless these same economies
display quite common features. Of course, the similarities do not cover the differ-
ences characterizing each of these economies, and their study requires much more
detailed analysis and research efforts.

4.3.3 Intertemporal Price-Value Deviations

A corollary of the findings so far is that the classical theory of value and distribution
contains great explanatory power not only in cross-sectional data of so diverse
economies but also maintains, if not strengthens its explanatory content, when it
comes to intertemporal comparisons. In effect, the salient feature of the classical
political economics perspective is its intertemporal dimension precisely as it has
been suggested by the old classical economists. Ricardo, for example, argued that
changes in relative prices of commodities over time are explained not by changes in
wages, as for example, a neoclassical or a cost of production theory of distribution
would claim, but rather by changes mainly in their labour requirements. More
specifically, Ricardo, after an analysis of the limited effects of changes in wages
on the relative prices stated categorically:

In estimating, then, the causes of the variations in the value of commodities, although it
would be wrong wholly to omit the consideration of the effect produced by a rise or fall of
labour [i.e., wages] it would be equally incorrect to attach much importance to it; and
consequently, in the subsequent part of this work, though I shall occasionally refer to this
cause of variation, I shall consider all the great variations which take place in the relative
value of commodities to be produced by the greater or less quantity of labour which may be
required from time to time to produce them.

(Works 1, p. 34)
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It is interesting to note that in Ricardo the term price is often used in a dual sense,
that is, price incorporating the average rate of profit or price of production in the
Marxian use of the term and also market price. The rationale for this treatment might
be that intertemporally the fluctuations in market prices on average conform to
equilibrium prices (prices of production). The results of deviations displayed in
Tables 4.4—4.7 show that the various measures of price-value deviations are not
too different and also point to the same conclusion. For example, if the MAWD is
relatively small, the much celebrated by Steedman and Tomkins (1998) bias-free of
numéraire d-statistic of deviation does not show anything quite different (Mariolis
and Tsoulfidis 2009, 2016). Furthermore, if the relative prices and relative labour
times are close to each other in cross-sectional data, this proximity will hold, to a
great extent, intertemporally. In short, the classical theory of value and distribution
holds not only statically but mainly dynamically. The rationale is that the size and
direction of deviations between DP, PP and market prices are expected to remain
pretty much steady in a reasonably long period of time.

It seems that Ricardo’s intuition was in the right direction because for him cost
price is in effect the natural price of a commodity and the natural price in the long run
is treated as if it were the same with the actual market price. The possible deviations
of the two kinds of prices, in the long run, are expected to dissipate and so they are
treated as if they were the same. Notes Ricardo,

It is the cost of production [=natural price] which must ultimately regulate the [market] price
of commodities, and not, as has been so often said, the proportion between the supply and
demand: the proportion between the supply and demand may, indeed, for a time, affect the
market value of a commodity, until it is supplied in a greater or less abundance, according as
the demand may have increased or diminished; but this effect will be only of temporary
duration.

(Works 1, p. 232)

In what follows, we report our empirical results lending overwhelming support to
Ricardo’s views and to the classical political economy perspective in general
through the following simple econometric specification:

In (P P'). =atpIn (Vo VL) 4y In (K K7 )+ (4.11)

where P denotes the vector of price indexes of industries j at year ¢ and » stands for
the number of years ahead of the year ¢. V denotes the vector of unit (Iabour) values
while a is the constant of the regression and f the elasticity coefficient of the unit
labour values. K symbolizes the vector of capital intensities derived through relation
(4.9) and v is its estimated elasticity while u is the stochastic term. Finally, In is the
natural logarithm and a caret, * , over a variable indicates the formation of a diagonal
matrix from a respective vector. Relation (4.11) indicates that the changes in the
price index, which over time are not expected to be too different from the respective
changes in market prices are determined by the relative labour times and capital
intensities (Works 1, p. 36).

Hence, it is important to note that what is actually tested is the extent to which the
change in the relative vertically integrated labour productivities of industries, as
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captured in the unit labour values, are consistent with the changes in the price
indexes. The changes in the latter in effect reflect the respective changes in market
prices, which may also be approximated by the respective changes in prices of
production. The dimension of unit labour values are labour times per million of
constant (2010) USD worth of commodities. As a consequence, the best available
way to obtain estimates of the movement of market prices is through the growth rates
of the respective price indexes.” We also test the extent to which the growth rates in
prices of production or Ricardo’s natural prices are close to the growth rates of the
price indexes. For this purpose, we utilize input—output data of the USA and China,
two major economies with many similarities but also marked differences.

We utilized the latest input—output and socioeconomic data of WIOD (2016) with
54 industry details although seven of China’s industries had zero entries. All
estimates are carried in terms of constant 2010 prices. For details of estimations of
various matrices and vectors see Tsaliki et al. (2018) and Tsoulfidis and Paitaridis
(2017).

In Fig. 4.5, we plot the growth rates in price indexes against those of the unit
labour values of each of the 54 industries of the US economy displayed in the first
three in the panel of six graphs. The regression lines and the kernel density functions
indicate the similarities in distribution of both price changes and unit labour values.
The symbolism is as follows: P_07_00 on the vertical axis stands for the growth rate
of the price index of each industry between the years 2007 and 2000. For the same
time period and reasons of visual clarity and convenience of presentation, we display
the growth rate of unit labour values as V_00_07, the idea is that unlike prices which
typically increase over time, unit labour values decline over time as a result of
technological change. Similarly, with the other variables and pairs of years, where
PP_14_07 stands for the growth in prices of production over the period 2007-2014
while PP_14_00 indicates the growth rates of prices of production during the entire
2014-2000 period and so forth (see the last three graphs in Fig. 4.2). Finally,
K_07_00 (not shown in Figs. 4.5 or 4.6) indicates the growth rate of the vertically
integrated value composition of capital between the years 2007 and 2000. Ditto for
the other periods and variables. The same test is conducted for the case of the
Chinese economy and the results displayed in the panel of six graphs in Fig. 4.6
strengthen the Ricardian and Marxian thesis that the intertemporal variations in
market prices depend, to a large extent, on the respective variations in labour values
and that the growth in prices of production are not far from those in market prices.

This approximation market prices is inspired, in part, by an exchange we had back in 2013 with
professor Takeshi Nakatani who opined (in his book published in Japanese) that we cannot get
direct estimates of market prices using input—output data casting doubt to the usually found high
proximity of estimated values and prices of production to market prices. And for this reason, he
estimated the correlation coefficient of the ratio of unit labour values of industries over their prices
in one time period against the same ratio over another time period. The results for the 83 industry
structure of Japan showed that for the period 1975-1980 the correlation coefficient was 0.804,
increased to 0.858 for the period 1980-1985, and finally to 0.916 for the entire 1975-1985 period.
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The relative effects of unit labour values on market prices is obtained through the
OLS regressions, whose results are displayed in Table 4.8 for each time period and
set of variables for the two countries. Clearly, the distribution of the deviations in the
three pairs of years under study are quite similar, indicating that the changes in unit
labour values and prices keep close to each other over long stretches of time and are
nearly of the same magnitude and direction. Furthermore, the independent variables
are statistically significant as this can be judged by the absolute values of the
respective ¢-ratios in the parentheses and, also the adjusted R-squares are particularly
high for cross-sectional regressions. Clearly, the variations in the unit labour values
are always statistically significant in explaining the movement of market prices and
the estimated elasticities are not far from unity lending support to the labour theory
of value according to Ricardo.'® It is important to stress that the capital-intensity as
captured in the variable K is also statistically significant but with an elasticity
coefficient much lower than that of labour values. The capital-intensity was not
found statistically significant in the case of China in the last two periods and the
adjusted R-square suggests the elimination of this variable. Finally, the OLS regres-
sions revealed the close proximity of prices of production to market prices precisely
as expected by Ricardo and Marx.

Other important findings are that the Great Recession (2007-2009) impacted on
the US economy as this can be judged by the low elasticity of prices of production, in
effect the elasticity coefficient of the PP_14_07, is the lowest and the overall
performance is inferior to that of the other subperiods in both the countries. How-
ever, when we examine the entire 2000-2014 period for the US economy, the
elasticity coefficient of prices of production returns to nearly unitary lending support
to the view that in the long run the natural prices (or prices of production) tend to
conformity with market prices. The results for China are also extremely good
especially in the last two periods (2007-2014 and 2000-2014) and certainly the
Great Recession did not affect the Chinese economy at least with respect to distor-
tions of Ricardo’s labour theory of value.

Not very different were the results with respect to changes in price-value devia-
tions in Shaikh (1984 and 2016) and also in Schwartz (1961) eloquently summarized
and made known by Shaikh (2016, Chap. 4). These results along with many others
that one may find in the extant literature will certainly trigger and occupy the
research efforts of modern economists. For the construction of the vectors and
matrices of capital stock as well as the deflation of the data and other relevant
information see Appendices (1 and 2).

"9Ricardo for instance notes: “No law can be laid down respecting quantity, but a tolerably correct
one can be laid down respecting proportions. Every day, I am more satisfied that the former enquiry
is vain and delusive, and the latter only the true objects of the science” (Works, VIII, pp. 278-279).
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Table 4.8 Unit labour values, capital intensity, prices of production vs. market prices, USA and

China 2000-2014
Unit labour Capital Prices of Adjusted
Periods Constant values intensity production R-squared
USA
2000-2007 0.086 0.773 0.624
(4.74) (9.44)
2000-2007 0.145 0.797 —0.493 0.732
(7.31) (11.5) (4.69)
2000-2007 0.208 —-1.014 0.553
(13.4) (8.16)
2007-2014 0.078 0.551 0.402
(6.69) (6.05)
2007-2014 0.074 0.781 —0.311 0.512
(6.99) (7.48) (3.58)
2007-2014 0.120 —0.641 0.397
(14.4) (5.99)
2000-2014 0.127 0.847 0.543
(4.02) (7.00)
2000-2014 0.205 0.857 —0.445 0.659
(6.27) 9.37) (4.33)
2000-2014 0.322 —0.955 0.445
(14.9) (6.60)
China
2000-2007 —0.111 0.559 0.213
(1.20) (3.67)
2000-2007 —0.259 0.851 —0.512 0.557
(3.50) (6.84) (5.99)
2000-2007 0.295 —0.839 0.482
(12.4) (6.62)
2007-2014 —0.146 0.866 0.586
(3.00) (8.13)
2007-2014 —0.130 0.891 —0.026 0.576
(2.21) (7.42) (0.458)
2007-2014 0.253 —-0.912 0.601
(16.7) (8.41)
2000-2014 —0.729 1.152 0.612
(5.19) (8.58)
2000-2014 —0.611 1.160 —0.122 0.613
(3.37) (8.63) (1.02)
2000-2014 0.582 —1.139 0.712
(19.8) (10.7)
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4.3.4 Further Issues on Price-Value Deviations

In order to show analytically the proximity of direct prices to prices of production on
the one hand and the limited and predictable, in general, effects of changes in income
distribution on prices of production, on the other hand, we invoke Sraffa’s analysis
of the standard commodity. To this end we hypothesize that w = 0, and in so doing,
we get the maximum rate of profit » = R; the associated with it price vector will be

p = RpH (4.12)

The right eigenvector of matrix H is the standard commodity q, in the sense that
the proportions of inputs multiplied by R give us the output proportions, that is, the
standard ratios (the exact same vector is used for both inputs and outputs).

qrR ' = Hq (4.13)

Since the standard commodity q is in proportions, we need to fix its scale and in
so doing to connect it to the economy’s gross output vector, x as follows

s = q(%) (4.14)

where s is the normalized standard commodity, which in the analysis is used as
numéraire.'! For r = 0, we get w = W, that is, the maximum wage; in this case, the
prices of production are proportional to direct prices

p=Wv (4.15)

If in turn, we normalize the prices of production with the help of the standard
commodity, we get

ps = Vs = VX = ex (4.16)

and for r = 0, we get ps = Wvs and w = W = 1. However, for a positive rate of profit,
prices of production will generally differ from the monetary expression of labour
values; these differences are expected to be higher as r increases approaching to
maximum profit rate, r = R. The converse will be true, that is, prices of production
get closer to direct prices so long as the rate of profit decreases towards zero; and

"'The selection of standard commodity as numéraire is made for its desired property, that is, its
independence to changes in the distributive variables. In the first empirical studies, the gross output
was mainly used as the numéraire and in far fewer studies the net output with very similar results
with respect to the numéraire bias-free d-statistic of deviation. The standard commodity as the
numéraire has been introduced in the empirical studies by Shaikh (1998).
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when r = 0, direct prices and prices of production become indistinguishable from
each other.

For the calculation of prices of production, we assume a circulating capital model
without depreciation; so we may write

p=Wwl+pA)(1+r) (4.17)

If we replace for nominal wage, w = pb, we get the equation of the prices of
production:

p = (1 + r)wl+rpA + pA (4.18)
or
pI—A] = (1+r)wl+rpA
and
p=0+rwlI—Al" +rpA[I—A]"
— —
or
p=(1+r)wv+rpH (4.19)

We postmultiply (see Shaikh 1998) Eq. (4.19) by the standard commodity, s, and
so we get

ps = (1 + r)wvs + rpHs
or
vs = (1 +r)wvs + rR'vs
We divide through by vs and we end up with
l=w+rmw+rR™! (4.20)
which solves for

w :Uli;:)R (4.21)
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The last relation describes the curvilinear shape of the wage rate of profit curve
(WRPC) (Pasinetti 1977).

Steedman (1999) suggested an interesting approximation to prices of production
through labour values or direct prices in case where wages are paid ex post. It can be
shown that the exact same relation holds true in case where wages are paid ex ante
according to the above derivation. For this purpose, let us recall Eq. (4.19) of prices
of production:

p=(1+r)wv+rpH

This can be further rewritten as
p=(1+rwv[l—H"

If we define the relative profit rate as p = rR™!, where 0 < p < 1, and by taking
into account the relation (4.20), we have

(I+rw=1-p

Therefore, the prices of production can be expressed in terms of the relative rate
of profit as follows:

p=(1—p)v[l—pRH] " (4.22)

The above bracketed expression can be rewritten as follows:
p=(1— p)V[I +HRp + (HRp)® + (HRp)® + .. } (4.23)

The latter expression essentially is Krylov’s method (Meyer 2001) of approxi-
mating the eigenvector to any degree of accuracy provided that the matrix HRp has
an eigenvalue of less than one. Vector v stands for DP, and p and R (relative and
maximum rates of profit) are scalars that make the estimated HRp matrix to have its
maximum eigenvalue usually (much) smaller than one; hence, there is a need for few
iterations to derive a reasonably good approximation of PP. In fact, the above
polynomial expression in terms of (1 — p)p” shows that the PP may result from
DP times the bracketed terms HRp. Where n = 0, 1, 2, ... the relation (1 — p)p” is
derived from Eq. (3.23). In particular, the PP equal to direct ones multiplied by a
fully determined markup. Depending on the number of bracketed terms, the PP are
approximated by DP to any desired degree of accuracy simply by adding up more
terms in the equation. It is important to emphasize that for a relatively good
approximation, only a few terms are adequate enough provided that the value of p
is less than 1/2 (Steedman 1999, pp. 315-316). Therefore, it presents particular
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interest to examine empirically the performance of Steedman’s method to approxi-
mate the prices of production through direct prices.

We have already shown that for very good theoretical reasons related mainly with
the low relative rate of profit, p, the deviations between different kinds of prices (DP,
PP and MP) for an array of countries were found to be particularly small, as this can
be judged by the low values of statistics of deviation, usually ranging between
10 and 20%, while the relative rates of profit are always by far lower than 50%
(see Tables 4.4—4.7). We now proceed by testing the strength of the above polyno-
mial expression of PP estimated through DP and, at the same time, showing the
diminishing significance of the bracketed terms provided that the relative rate of
profit is well below the 50% border line. Table 4.9 presents the results of Steedman’s
polynomial approximation for the US economy and the year 2009, the last year that
we have all the required data at the 34 input-output industry detail.

The first two columns show the DP and the estimated PP in the case of a
circulating capital model augmented by the matrix of depreciation coefficients all
expressed in constant 1995 prices while the last row display the MAD of DP and PP
from the market prices; the remaining MADs in the last row present the deviations of
the approximated prices of production from the PP.'? It is important to note at this
point that we were bound to opt for the case of circulating capital model because the
fixed capital model case did not display converging behaviour; a result which relates
with the fact that the vertically integrated capital stock coefficients matrix H = K
(I — A — D]"' when multiplied by the term Rp gives a maximal eigenvalue not
suitable to the above approximation.'® Having accounting for all these cautionary
and at the same time crucial matters, we applied Steedman’s polynomial approxi-
mation [Eq. (4.23)] to the US data for the year 2009, and the results are presented in
Table 4.9. When the first term of the above polynomial expression, (1 — p)v, is taken
into account, the deviation, as expected, is substantial (MAD is 37%); however, by
adding (1 — p)v[I + HRp], the second polynomial term, we observe that the
approximation improves appreciably as the MAD drops to 13.6%; the addition of
the third term improves further the approximation as the MAD drops now to 12.5%.
The improvements by including the fourth and higher-order terms are only marginal,
and so we do not miss much in terms of a tolerable good approximation by
truncated them.

We observe that the accuracy of approximation of PP through DP increases
already with the inclusion of the second term and stabilizes with the third term
whereas the improvement with the inclusion of the fourth term is only marginal.
Clearly, the approximation is quite accurate and depends crucially on the relatively
low value of p = /R = 0.331/0.918 = 0.360 which is lower than the 50% of

12Since we refer to the same type of price, the estimates of deviation are not affected by the
normalization condition.

3This should not come as a surprise, as in Steedman and the extant literature, in general, the
analysis is carried out mainly in circulating capital models and fixed capital models appear in
systems of joint production.
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Table 4.9 Direct prices, prices of production and their approximation, USA, 2009
Ist 2nd | 3rd 4th

Sectors DP PP term |term |term |term
1 | Agriculture, hunting, forestry and fishing | 1.024 | 1.227 |0.655 |0.999 |1.142 |1.143
2 | Mining and quarrying 0.810 |0.766 |0.518 |0.677 |[0.734 |0.734
3 Food, beverages and tobacco 0.824 | 1.061 |0.527 |0.844 [0.979 |0.980
4 | Textiles and textile products 1.155 |1.252 |0.739 |1.052 |1.177 |1.179
5 Leather, leather and footwear 1.558 | 1.842 [0.997 |1.490 |1.707 |1.712
6 | Wood and products of wood and cork 1.449 | 1.724 10.927 |1.415 |1.609 |1.611
7 | Pulp, paper, paper, printing and 0.857 [0.920 |0.548 | 0.788 |0.872 |0.873
publishing
8 Coke, refined petroleum and nuclear fuel |0.565 |0.682 |0.362 |0.571 |0.642 |0.646
9 | Chemicals and chemical products 0.903 |1.091 |0.577 |0.893 |1.018 | 1.020
10 | Rubber and plastics 1.050 | 1.266 [0.672 |1.031 |1.179 |1.183
11 | Other non-metallic mineral 0.981 |1.044 |0.628 |0.895 |0.990 |0.990
12 | Basic metals and fabricated metal 1.005 | 1.152 |0.643 |0.959 |1.081 |1.085
13 | Machinery, nec 0.878 | 1.006 |0.562 |0.836 [0.944 |0.945
14 | Electrical and optical equipment 1.754 | 1.871 |1.122 | 1.600 |1.773 | 1.778
15 | Transport equipment 1.104 | 1.408 |0.706 | 1.128 |1.303 |1.306
16 | Manufacturing, nec; recycling 0.938 |1.027 |0.600 |0.865 |0.968 |0.968
17 | Electricity, gas and water supply 0.774 |0.766 |0.495 |0.671 |0.732 |0.732
18 | Construction 1.032 [ 0.956 |[0.660 |0.847 |0.916 |0.917

19 | Sale, maintenance and repair of motor 1.184 |1.073 |0.757 |0.953 [1.029 |1.029
vehicles and motorcycles; retail sale of
fuel

20 | Wholesale trade and commission trade, 0.948 | 0.806 |[0.606 |0.740 |0.783 |0.783
except of motor vehicles and motorcycles

21 | Retail trade, except of motor vehicles and | 1.023 | 0.876 |0.654 |0.801 |0.850 |0.850
motorcycles; repair of household goods

22 | Hotels and restaurants 0.972 10.909 |0.622 |0.803 |0.870 |0.870
23 | Inland transport 1.079 | 1.051 |0.690 |0.922 | 1.005 |1.006
24 | Water transport 0.894 |1.012 [0.572 |0.849 |0.954 |0.955
25 | Air transport 1.157 | 1.189 |0.740 | 1.028 |1.132 |1.133

26 | Other supporting and auxiliary transport | 1.117 |0.948 |0.715 |0.866 |0.919 |0.919
activities; activities of travel agencies

27 | Post and telecommunications 1.277 |1.266 |0.817 |1.112 |1.211 |1.212
28 | Financial intermediation 0.838 |0.810 |0.536 |0.721 [0.779 |0.781
29 | Real estate activities 0.547 10.581 [0.350 |0.500 |0.552 |0.552

30 | Renting of M & Eq. and other business | 1.056 |0.893 |0.675 |0.821 | 0.868 |0.868
activities
31 | Public admin. and defence; compulsory | 1.122 |0.960 |0.718 |0.876 |0.930 |0.930
social security
32 | Education 1.527 | 1.267 [0.977 |1.164 |1.230 |1.230
33 | Health and social work 0.982 |0.850 |0.628 |0.773 |0.822 |0.822

34 | Other community, social and personal 0.932 |0.841 |0.596 |0.760 |0.813 |0.813
services

MAD 0.177 |0.214 |0.370 |0.136 |[0.125 |0.124
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Steedman’s (1999) benchmark level; so the properties of the circulating capital
matrix H ensure a relatively fast convergence of DP to PP. As a consequence, DP
and PP are not only too close to each other and to market prices but also the PP can
be derived and are in fact the result of the DP times a markup matrix made up by a
series of bracketed terms.

The analysis for the US economy for the input-output data covering the period
1995-2009 was restricted to the last year, 2009, for reasons of economy in space
because the results for the other years are not expected to be too different. In similar
fashion, we experimented with the Greek input-output data using a circulating
capital model in current prices spanning the period 1987-1997, and for the same
reasons with the USA, we report in Table 4.10 the results only for a single year,
namely, 1997, the last year of the series.

The accuracy of the estimation depends on the number of terms included in the
markup matrix and also on the level of the relative rate of profit, p. In the case of the
USA of the year 2009 using a circulating capital model, the approximation is
satisfactory enough, although not so much as in the case of countries with a much
lower relative rate of profit, as in the case of Greece. In fact, the estimates for the
Greek economy show closer approximation which we attribute to a much lower p
than that of the US input-output data. The results displayed in Table 4.10 show that
the proximity of PP through DP is extremely good, as the MAD is less than 5%,

Table 4.10 Direct prices, prices of production and their approximation, Greece, 1997

Ist 2nd 3rd 4th

Sectors DP PP term term term term
1 | Agriculture 1.034 |0.909 |0.909 |0.755 0.872 |0.876
2 | Fish and fishing 1.580 |1.302 |1.302 |[1.152 1.266 1.268
3 | Coal mining and oil 0.858 [0.786 |0.786 |0.626 0.746 | 0.747
4 | Other mining 1.215 | 1.039 [1.039 |0.886 1.000 1.001
5 | Food, beverage and tobacco 1.073 | 1.121 |1.121 0.783 1.046 1.072
6 | Textiles 1.129 |1.079 | 1.079 |0.824 1.018 1.026
7 | Wood and wood products 1.299 | 1.200 |1.200 |0.947 1.140 1.146
8 | Pulp, paper and printing 1.434 |1.382 | 1.382 1.046 1.297 1.310
9 | Petroleum refineries 0.845 [0.924 0924 |0.617 0.853 0.878
10 | Chemicals, rubber and plastic 1.425 |1.522 | 1.522 1.040 1.387 1.425

products
11 | Other non-metallic minerals 1.023 [0.985 |0.985 |0.746 0.929 0.932
12 | Basic metals 1.185 | 1.369 |1.369 |0.864 1.222 1.247
13 | Fabricated metals 1.338 | 1.385 | 1.385 [0.976 1.263 1.280
14 | Machinery radio, TV, etc. 2.134 |2.086 |2.086 |1.557 1.944 1.968
15 | Utilities 0.877 [0.777 |0.777 |0.639 0.744 |0.747
16 | Construction 0.931 [0.967 |0.967 |0.679 0.890 |0.895
17 | Wholesale and retail 0.784 |0.687 |0.687 |0.572 0.660 0.662
18 | Hotels and restaurants 0.721 |0.687 |0.687 |0.526 0.649 0.652
19 | Transport and communication 1.195 [0.998 |0.998 |0.871 0.969 0.970

MAD 0.266 |[0.251 |0.234 |0.059 0.050 |0.049
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indicating that the first two terms of the polynomial [Eq. (4.23)] are sufficient to
reach quite accurately the prices of production. This is not surprising, as p = r/
R = 0.238/0.882 = 0.25, which is half of the 50% borderline meaning that the
convergence of PP towards DP is attained quite fast.

In evaluating Steedman’s approximation as well as Krylov’s idea, we conclude
that the small number of terms utilized for a tolerably good approximation has to do
with the elements of matrix A. We do know that the sum of columns of the matrix
A must be less than one, and given the empirical observation that the diagonal
elements of the matrix A are usually the larger in the column, it follows that the
remaining elements are far too small; thus given that all elements in matrix A are
bordered by two upper limits (the sum of columns is not greater than one, and the
diagonal elements of the matrix are usually the largest in their respective column), it
follows that between the columns of the matrix A is very likely to appear linearities
or very near linearities rendering, thus, redundant the collection of many terms for a
better approximation. In addition, the technology, described by the matrix of tech-
nological coefficients A and the vector of labour (employment) coefficients, I,
changes only slowly, and whatever the change in an industry rapidly diffuses
(although not necessarily in a uniform way) to all industries; significant structural
changes are not expected but only after the passage of a sufficiently long period of
time. Consequently, the structure of DP and PP is anticipated and in fact found to
remain fairly constant over the examined periods. Therefore, the main interindustry
relations remain mostly intact; however, if changes take place, since they are short
range, they do not result in reordering between different prices, even over a relatively
long span of time. In addition, the value compositions of capital remain approxi-
mately the same, meaning that any technological change takes place uniformly
across industries.

4.4 Price Changes as an Effect of Income Redistribution

In both, the classical and neoclassical analysis, the centrality of the effects of income
distribution on relative prices is the litmus test of the internal consistency of the
theory. This is the reason why classical economists paid particular attention to this
issue and neoclassical economists were engaged in the capital theory critique and the
associated with it debates. Starting with the classical approach, we invoke Ricardo’s
‘fundamental theorem of distribution’, that is, the inverse relationship between
profits and wages. In particular, Ricardo argued that:

[...] in proportion then as wages rose, would profits fall.
or

Profits depend on high or low wages.
(Works 1, p. 119)

The effect of changes in distribution on relative prices depends mainly on the
capital-intensity and the price elasticity with respect to the distributive variables. In
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DP, PP
Relative price of production
in capital-intensive industry

Direct price

Relative price of production
in labour-intensive industry

p=1

Fig. 4.7 Prices and relative rate of profit

Chap. 1, we have already shown that the elasticity of price in Eqgs. (1.18) and (1.21)
with respect to distributive variables (profits and wages) is highly inelastic (less than
0.1 in Ricardo’s numerical examples) which is another way to say that the effect of
changes in distribution on relative prices is not only very small but, also, theoreti-
cally predictable. In effect, the presence of capital and distribution variables does not
lead to significant deviations of the resulting prices from their respective labour
times. Marx’s position was very similar in this respect as this can be judged by the
numerical examples that he utilized in Capital 1lI, Chap. 9. There is no doubt that
both Ricardo and Marx argued that the effect on relative prices of the changes in
income distribution is, in general, small and predictable.

Moreover, in classical analysis, as presented in Ricardo’s (1819, pp. 30—43) and
Marx’s (Capital 11, Chap. 11) writings, the sign and size of changes in relative
prices as an effect of changes in income distribution depend decisively on the
capital-labour ratio relative to the economy-wide average one. The argument usually
starts by hypothesizing a falling wage across industries which leads to rising rates of
profit; however, the increase in the rates of profit is not uniform but varies according
to capital-intensities of industries. Profits increase by more in the labour-intensive
industries, and, therefore, their rates of profit are higher than those of the capital-
intensive industries. This inequality in profit rates implies disequilibrium, which can
be only short run, since in the longer run relative prices must change to equalize the
profit rates across industries. Consequently, prices in labour-intensive industries will
decrease, while prices in the capital-intensive industries will increase, so that the rate
of profit will be equalized across industries. These typical changes in prices are
portrayed in Fig. 4.7.

Prices of production (PP) and direct prices (DP) are on the vertical axis, while on
the horizontal axis is the relative rate of profit, p = rR™', which takes on values
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ranging between zero (minimum) and one (maximum). For p = 0, PP and DP
become identical. As the wage rate falls, the capital-intensive industries’ profits
increase but by less than the labour-intensive ones. The relative price of the capital-
intensive industries must increase in order to make up for their deficient profits
resulting from the income redistribution relative to the labour-intensive industries.
The converse will be true in the labour-intensive industries. If an industry displays
the economy’s average composition of capital, its direct price will be equal to its
price of production; that is, the industry is neutral to income redistribution.

While Ricardo and Marx shared this idea of monotonicity in price changes to the
upward or downward direction, Sraffa (1960, pp. 37-38) changed radically the way
of thinking by arguing that prices are expected to show by far more complex
trajectories than those hypothesized by the old classical economists in their usual
and simple (2 x 2 or 3 x 3 industries) numerical examples. The idea is that in actual
economies characterized by many interdependent industries, as prices change
induced by changes in the distributive variables give rise to various complex
feedback effects making exceedingly more difficult to anticipate their final config-
uration. The reason is that theoretically, at least, the development of complex
feedback price effects leads to the revaluation of capital and an industry starting as
labour-intensive (mathematically speaking) may end up as capital-intensive and vice
versa. Therefore, according to Sraffa, we cannot a priori determine the direction of
the movements in the new prices brought about by changes in income distribution;
and, therefore, we cannot a priori characterize an industry as capital- or labour-
intensive. Hence, for Sraffa, the relation between income distribution and relative
prices is non-linear, and therefore the prediction of the particular direction of prices
and the characterization of an industry as capital- or labour-intensive remains
uncertain (Pasinetti 1977, Chap. 5).

In recent years, there has been made significant progress in both theoretical and
empirical aspects of these issues (Tsoulfidis and Mariolis 2007; Mariolis and
Tsoulfidis 2009, 2011, 2012, 2016 and 2018; Schefold 2011; Shaikh 2016). This
more recent literature resorts to the Sraffian device of the standard commodity
[Eq. (4.14)]. By postmultiplying Eq. (4.19) with the so derived standard commodity,
s, we end up with the relation (4.20). Setting p = rR™" and solving for w, we get

l—p
= 4.24
v 14+r ( )
and by replacing in Eq. (4.19), we get
p = pHRp + v(1—p) (4.25)

We postmultiply Eq. (4.25) by the inverse of the diagonal matrix of DP, and we
arrive at
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1

p<v>'=pH<v>""Rp+e(l—p) (4.26)

where p<v>~"" denotes the ratio of PP to DP. Equation (4.26) can be restated as

R

where H; is the j-th column of H, pH;/v; is the so-called capital-intensity of the
vertically integrated industry producing commodity j and R~ is the capital-intensity
of the standard system (which is independent of prices and distribution). Finally, the

d®). g H

6 _afo [pm) o
dp dp v/
=R|—- ki —R!
[dp ot )}

(4.27)

derivative of Eq. (4.27) with respect to p gives
b }
dk;

d®),
dp

where k; = pH; /v;. We factor out k; from the bracketed term and we get

d(h), dk; R
Vi ge;| S P |-~ 428
e T ( 3 ) (42

———
Sraffian Effect Ricardo—Marx Effect

The first bracketed term is the elasticity of industry’s j capital-intensity w.r.t. the
relative rate of profit and can be positive, negative or even zero; in our discussion of a
similar elasticity in Ricardo’s numerical examples, we hypothesized this elasticity to
be equal to zero. The sign of change in prices of production relative to unchanged
direct prices w.r.t. to redistribution depends exclusively on the second bracketed
term which, for obvious reasons, we call Ricardo-Marx effect. Sraffa’s great contri-
bution is the introduction and the accounting of the complex price effects which may
not let the Ricardo-Marx effect to play its dominant role. It is possible therefore the
Sraffian effect to enhance, lessen or completely neutralize and even supersede the
Ricardo-Marx effect. These possibilities become particularly important in the capital
theory controversies whose theoretical dimensions are presented in Chap. 3, while
their empirical dimensions are discussed in the next sections.

Equation (4.28) for the two extreme and hypothetical situations for relative rate of
profit gives

when p = 0 then
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= R[k;(0) —R""] (4.29)
when p = 1 then

(’—’) = Rik;(1) (4.30)

v/j
From Egs. (4.29) to (4.30), we conclude the following:

1. If the Ricardo-Marx effect is positive (1 — 11—71) > 0, this means that the capital-
J

intensity of industry j is higher than the standard ratio. On the other hand, the

Sraffian effect can be e; = %’f 0. If it is positive, it may strengthen the upward
: J

direction of the price movement; however, if the elasticity is negative, then the
final outcome depends on the relative strength of these two effects. Usually the
elasticity of capital-intensity w.r.t. p is very close to zero, and so the likelihood for
the change in the direction of price movement depends on how close are the
industry’s capital-intensity, k;, to the standard capital-intensity, R™'. We distin-
guish two models to examine the trajectories of price movements as a conse-
quence of changes in p, the fixed and circulating capital models. The capital-
intensities of industries in the the fixed capital model are usually quite distant
from the standard capital-intensity, and so of a weak Sraffian elasticity effect,
which even though it may move to the opposite (to Ricardo-Marx’s) direction;
nevertheless, it does not change the movement in prices. The situation becomes
less pronounced when we move to circulating capital models, where the elasticity
of capital-intensity w.r.t. p (the Sraffian effect) remains low, but the differences in
the capital-intensities of industries relative to the standard capital-intensity are
much smaller than those in the fixed capital model. As a consequence, we cannot
rule out the case that a change in p may give rise to an elasticity of capital-
intensity with a sign opposite to that of the Ricardo-Marx effect; furthermore, the
value of this elasticity may exceed that of the Ricardo-Marx effect and thus may
even change the direction of the price trajectory displaying extremes and
switching points. It goes without saying that one may not exclude results which
are opposite to those expected from Ricardo and Marx.

2. A vertically integrated industry for low values of p may start as capital (Iabour)-
intensive relative to the standard system, but as p increases, it may be transformed
to a labour (capital)-intensive sector.

Hence, our focus is mainly empirical and is restricted to showing the results of
relevant analyses of the US and Greek economies for the years 2010 and 1993,
respectively. In the equation of prices of production, we allow the relative rate of
profit p to take on values ranging from zero to one (maximum). The new vector of
prices of production normalized by the standard commodity is divided, element by
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element, by the corresponding vector of direct prices which of course is not affected
by changes in p.

In the case of US input-output data of 34 industry detail using constant (1995)
prices and depreciation and capital stock matrices for the period 1995-2009 (WIOD
2013)", the result was absolute monotonicity in the movement of prices in either
direction. A circulating capital model of the same 34 industry input-output structure
also did not give quite different results from the fixed capital model with the
exception of two non-monotonically moving PP (industries 25, air transportation,
and 29, real estate activities) whose non-monotonicity appeared for a relative rate of
profit in the vicinity of 80 and 90%, respectively. Thus, we decided to present in
Fig. 4.8 only the results of our experiment using the circulating capital model and
data available from WIOD (2016) whose input-output data are at the 54 industry
detail and the base year is 2010."°

The results in Fig. 4.8 are absolutely consistent with the expectation of the old
classical theory of Ricardo and Marx, that is, the Sraffian effect regardless of its sign
is negligible to give rise to non-monotonic movement of relative prices let alone for
the PP to cross over the line of PP-DP equality. The trajectories of estimated prices
with respect to the changing relative rate of profit are nearly straight lines going
either to the upward or to the downward directions drifting further and further away
from the line of DP and PP equality. The particular directions are dependent mainly
on the vertically integrated capital-intensity of the specific industry relative to the
economy-wide average measured in any kind of prices; hence, the majority of the
price trajectories display monotonic movement either in the upward or in the
downward direction.

There are exceptions; some of the industries display maximum, others display
minimum and others cross over the PP-DP equality line. In the second category of
trajectories belong two rather identical industries: industry 24 (electricity, gas, steam
and air conditioning supply) and industry 25 (water collection, treatment and supply)
which attain their maximum for a relative rate of profit at p = 30% and cross over the
PP-DP line of equality at an p = 40%. Industries 33 (air transport) and 39 (telecom-
munications) reach their maximum at p = 40 % and 50%, respectively, and their
crossing over the horizontal line takes place at p = 90 % and p = 80%, respectively.
Industry 36 (accommodation and food service activities) displays a minimum at
2 = 90% and remains above the line of PP-DP equality, while industry 44 (real estate
activities) reaches a maximum at p = 80%. Knowing that the equilibrium
p = 33.4%, it follows that only the first two (identical) industries are likely
candidates for crossing over the PP-DP line of equality for realistic values of p,
whereas the other two cases are simply remote theoretical possibilities, and the same
is true with the industries displaying extremes. However for the case of the four
industries that display reswitching, it is interesting to note that they take on prices
which are very near one and they do not move far away from one. It is important to

14See Appendix 1 for the construction of capital and depreciation matrices.
SFor the nomenclature of the industries, see Appendix 2.
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stress that the PP in the case of fixed capital stock model displayed absolutely
monotonic paths to either direction depending on the start values of their capital-
output ratios, whose monotonic and rigid paths did not lead to any different ranking
of capital-intensities finding as the relative rate of profit takes on values ranging from
zero and approaching to its maximum equal to one.'®

These are quite interesting results on account of the Sraffian and Ricardo-Marx
effects and related with these elasticities of capital-intensity with respect to the
standard ratio; but before we examine these two effects, let us take a quick look of
the results with circulating capital for the case of the Greek input-output data. In
Fig. 4.9, we present the results with current prices circulating capital model of the
Greek economy for the year 1997."7

Hence, once again, we find the expected monotonicity in prices caused by
changes in p for each of the 19 industries of the input-output table used. From the
panel of graphs, we observe that only industries 5 (food beverage and tobacco),
9 (petroleum refineries) and 18 (wholesale and retail trade) display curvatures with
maximum, and from these industries, only 9 and 18 cross the line of price-value

°The results from other similar studies agree that the use of fixed capital stock model for the
estimation of changes in prices of production as a consequence of changes in income distribution
gives rise to monotonic trajectories of PP.

7See Table 4.10 for the nomenclature of industries.
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equality; industry 9 for p = 10% reaches its maximum and crosses the line of
equality at p = 40%, whereas industry 18 is maximized at p = 50% and crosses
over the PP-DP line of equality for a too high relative rate of profit, p = 80%, while
industry 5 attains its maximum point at a p = 60% and nearly touches but does not
pass over the line of equality with its DP. From all trajectories of PP, only industry
14 (machinery, radio, TV, etc.) displays a minimum point at about p = 10% and
passes from the other side of the line of its equality with DP at p = 30%. It is
interesting to note that the PP of industry 14 is near and remains in the vicinity of one
as p tends to its maximum. These results are also consistent with those derived for
Japan, China and of course the USA (Tsoulfidis 2008; Mariolis and Tsoulfidis 2016;
Shaikh 2016).

A more complete picture for both sets of Figs. 4.8 and 4.9 is obtained by
supplementing the above numerical findings of the movements of the prices of
production with their corresponding changes in capital-output ratios of individual
industries and their differences from the economy’s average, as this is reflected in the
inverse of the maximum profit rate R~', where R = Ps/PAs. More specifically, the
term Ps is the value of the standard commodity (standard output), and PAs is the
value of the means of production in terms of the standard commodity indicated by
the marked line in the panel of graphs in Fig. 4.10 for the US economy and the year
2010.

It is interesting to note that the trajectories of the capital-output ratios of the
54 industries of the US move monotonically usually above or below the standard
ratio indicating that once an industry is characterized as capital- or labour-intensive,
the characterization remains the same regardless of changes in distribution as they
are reflected in the relative rate of profit. There is an exception in the leather and
footwear (industry 5) which from labour becomes capital-intensive without, how-
ever, changing the characterization of the movement of PP which remains always
monotonic and in the upward direction. The results in the case of a fixed capital stock
model are by far stronger than those of circulating capital model, and we do not
report for reasons of their lack of interest and brevity of presentation.

Similar are the results of circulating capital model in the case of the Greek
economy that we present in a panel of graphs in Fig. 4.11.

Figure 4.11 shows that only industries 9 and 18, for a very high relative rate of
profit, turn from capital- to labour-intensive industries crossing the line of the
standard ratio, R~'. By contrast industry 5’s capital-output ratio approaches the
standard ratio but remains a capital-intensive industry; at the end of our hypothetical
exercise, it becomes a capital-intensive neutral industry. Finally the capital-intensity
of industry 14 switches characterization according to the path of PP. The empirical
findings are not different for each of the other years of the period 1988-1997, and in
the interest of brevity, we display only the results for the year 1997.

In conclusion, the change in the characterization of an industry from capital- to
labour-intensive and vice versa has to do, to a great extent, with the initial difference of
the specific industry’s capital-intensity relative to the economy’s average; if the initial
difference is relatively small, then the likelihood of change in the characterization of
the industry is possible. In contrast, if the initial difference of capital-intensities is
relatively large, the characterization of an industry is very unlikely to change in the
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face of changes in the distributive variables. Thus, it comes as no surprise that the
likelihood of switching or crossing the line of equality between PP and DP very rarely
occurs in the case of a fixed capital stock model precisely because the difference in
capital-intensities of industries from the average is by far larger than those in circu-
lating capital models. Finally, the cases of reswitching in our two economies may
increase slightly using more disaggregating data as is ascertained, for example, in
highly disaggregated circulating capital models (see Torres and Yang 2018).
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Fig. 4.11 Movement of capital-output ratios relative to the economy’s average, Greece, 1997

4.4.1 Empirical Estimates of the Wage Rate of Profit
Frontiers

The changes in the distribution and their effects on relative prices and capital-
intensities are one of Sraffa’s major contributions. According to Sraffa the paths of
PP are expected to evolve in a non-linear way and to display curvatures which may
cross each other once or, theoretically speaking, more than once. Similarly, the wage
rate of profit curves (WRPC or w-r curves), which attracted most of the attention in
the literature, are usually plotted with few curvatures crossing each other more than
once (reswitching). The argument that was put forward was that one cannot define
the capital-intensity of an industry in any indisputable way because it depended on
income distribution and the subsequent changes in prices. Thus the discussions in the
1960s and 1970s were largely theoretical, and the participants in the debates had no
clue as to how the WRPC looked like in the real world.

Sraffa, as the classical economists of the past, was interested mainly in the
movement of prices of production and not so much in the shape of the wage rate
of profit curves and frontiers. In fact, Sraffa’s book and analysis are more about the
price trajectories; nevertheless, the Sraffa-based literature paid by far more attention
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to the shape of the wage rate of profits curves and frontiers as the means to expose
primarily the problems of logical consistency of the neoclassical theory of capital.
The idea is that the w-r curves are the mirror image of the isoquant curves on the
basis of which neoclassical theory derives the demand curves for the factors of
production (see Chap. 3); hence, the reswitching of the w-r curves gives rise to
inconsistent results with respect to the demand for factors of production rendering
the idea of scarcity pricing untenable.

The hitherto empirical research, however, has shown that the prices of produc-
tion, by and large, move monotonically; nevertheless, there are cases that the price
paths display extremes or inflection points and there are even fewer cases that the PP
cross over the line of their equality with DP. Under these circumstances, it has been
argued that if the direct prices (values) are those on the basis of which entrepreneurs
make their decisions, we may end up with inconsistent results in a way very similar
to the neoclassical economists in their evaluation of capital goods.'® In fact capital
theory critique has been misinterpreted as if it argues that the value of capital cannot
be measured. This is not exactly right; capital can be measured in terms of labour
values and certainly in market prices. If the value of capital could not be mea-
sured then, very few things, we would be able to say about capitalism and its laws of
motion. The problem of measuring capital lies exclusively with the neoclassical
theory of value and its idea of scarcity prices. This problem does not appear in the
classical theory of value, where one of the distributive variables, usually the real
wage, is assumed constant, and with given technology, the other distributive variable
along with the relative equilibrium prices can be estimated, thereby making possible
the consistent estimation of the quantity of capital.

It is interesting to note that the theoretical analysis of the movement of prices and
the WRPC was and even today often continues without being backed by the
necessary empirical documentation. The empirical research on this issue starts
with Krelle’s (1977) article on the former West German economy, where he found
the near linearity of the WRPC using national income account data and simple
techniques. These findings passed nearly unnoticed by the participants on both sides
of the debate. Probably because neoclassical economists admitting their weakness or
even their defeat (see Samuelson 1962a) in the meantime lost interest in the
questions at hand and were very much convinced that the argument is logical and
not necessarily empirical. Sraffian economists, would also argue that if a theory is
found logically inconsistent the empirical research is totally redundant. Krelle’s
(1977) estimates on the other hand were not so rigorously formulated and regrettably
they were not in the search of the truth but rather in providing evidence to support the
neoclassical theory. He himself, however, had no problem whatsoever to arrive at the
verdict which was that ‘some of the arguments of the reswitching debate are similar

'8Sraffian economists claim that choices that are being made on the basis of values (direct prices)
may differ from those made on the basis of prices of production or market prices. Economists that
follow this line of thought (e.g. Steedman 1981) do not really distinguish between prices of
production and market prices; the two types of prices are treated as if they were equal.
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to the arguments of a physicist inventing the ether and ‘proving’ that Einstein’s
relativity theory is wrong’ (Krelle 1977, p. 301). On further consideration, however,
empirical findings such as those presented by Krelle and others should not be
particularly surprising if one takes into account that even Leontief’s (1986) impor-
tant contribution designed to settle the debate on both camps passed almost
unnoticed by those that not too many years ago were debating fiercely about the
shape of the w-r curves. Only a few scholars cite Leontief’s results that show
quasilinearities in the WRPC in the case of the US economy for the year 1979
using input-output tables of 85 industries.

Till now, we have showed that labour value magnitudes are too close to prices of
production as measured by the various non-parametric statistics that we utilized
(Sect. 4.3). Consequently, choices that are being made in terms of values are not
expected to differ from those made in terms of prices of production. Moreover, while
true that the mathematical structure of the problem allows the theoretical possibility
for many curvatures in the WRPC (and therefore the Sraffa’s-inspired critique
appears to be justified from a purely mathematical viewpoint), from a practical
viewpoint such a possibility (of reswitching) seems to be minimal, if non-existent.
The shape of the WRPC is quasilinear, a result which has been observed in the
economies of West Germany (Krelle 1977), the USA (Leontief 1986; Mariolis and
Tsoulfidis 2016), Brazil (da Silva 1991), Greece (Tsoulfidis and Maniatis 2002) and
for a number of other countries (Mariolis and Tsoulfidis 2016). As a result, the
reswitching of techniques while mathematically possible and naturally is expected,
practically it becomes a remote possibility for reasons that we have explicated.

The estimation of WRPC in the case of the presence of the matrix of fixed capital
stock coefficients, K, the matrix of depreciation coefficients, D, as well as the
diagonal matrix of indirect tax coefficients <t>, is carried out starting from the
prices of production [Eq. (4.4)]. The fact that money wage is equal to w = pb, after
its substitution in the equation of prices of production and some manipulation, we get

pI—-A-D-—<t>—Kl=wl or p=wll—A-D—<t>—rK]|"

We postmultiply by x (the column vector of the gross output of each sector), and
with the usual normalization px = ex, we arrive at the w-r relation

W b - (4.31)
IT-A-D—<t>—K] x

If we consider one of the variables, for example, the rate of profit, as the
independent variable and we assign to it different hypothetical prices starting from
zero (which corresponds to the maximum wage) up until we reach the maximum rate
of profit (which corresponds to zero wage), we can generate the WRPC. Such a curve
of course refers to a multicommodity world and clearly has as many curvatures as the
number of industries reduced by one. Figure 4.12 portrays the w-r curve derived
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Fig. 4.12 The WRPC, Greece, 1970

from data of the Greek economy for the year 1970 using a fixed capital stock model
(Tsoulfidis and Maniatis 2002); hence, gross output was used for normalization
purposes, but the results would not be affected by the use of the net output and if we
fix a numéraire to unity (px = ex = 1).

In similar fashion, we have estimated the wage-relative rate of profit for the
Korean economy in a fixed capital stock model with the difference that we do not use
the matrix of indirect tax coefficients (Tsoulfidis and Rieu 2006) as in the case of
Greece above and in a circulating capital model in which we assumed that wages are
paid ex ante and so profits are estimated on both circulating capital and real wages, as
it is usually applied in the classical analysis. Furthermore, we use the relative rate of
profit, p = rR™", as our distributive variable on the horizontal axis which increases
by tenths starting from zero approaching its maximum which is equal to one. The
panel of two graphs in Fig. 4.13 describes the w-p curves in the case of circulating
and fixed capital stock model for the years 1995 and 2000, respectively.

We observe that the WRPC is quasilinear which means that alternative techniques
either must be in the interior of the WRPC or they can cross the WRPC at most once;
more importantly this outcome appears so frequently that we may treat it as a stylized
fact. The WRPC display some curvature which precludes the case of two switch
points, while a single switch point may occur for unrealistically high relative rates of
profit (near the maximum rate of profit). Furthermore, the WRPC in the circulating
capital model is concave while that of the fixed capital stock model is convex. In
both cases, the difference from a straight line is minimal, and so we can characterize
the shape of the WRPC as ‘quasilinear’. The following Fig. 4.14 is from the input-
output data of the UK for the year 1998. The estimations are carried out in a way
similar to those of the Korean economy with the difference that we fixed the
numerator or the maximum wage to be equal to one.

Very similar are the results in the case of the US economy obtained for the years
2000 and 2005 using 34 industries and for the year 2014 using 54 industries (see
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Fig. 4.13 The WRPC, Korea, 1995 and 2000

Fig. 4.15). The results, as expected, showed a convex WRPC for the fixed capital
stock model, while for the circulating capital model, the WRPC was found slightly
concave. Clearly, the results are in accordance with previous findings that rule out
the case of reswitching for the total economy."’

“The sectoral analysis gives very similar results and for reasons of economizing space is not
reported (see Zambeli 2017; Han and Schefold 2006; Chilcote 1997; Ochoa 1989).
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Fig. 4.14 The WRPCs; circulating and fixed capital stock models, UK 1998

Krelle (1977) based on the WRPC that he constructed for the economy of the
West Germany for the years 1958, 1960, 1962, 1964 and 1966 arrived at the
following conclusions which by now could be taken as stylized facts of capitalist
economies:

* The WRPC are convex. More specifically, in the case of a fixed capital stock
model, the empirical studies ascertain the convexity of the WRPC, while in
circulating capital models, the concave shape is more representative. In both
cases, we do not observe too much curvature to make this an issue.

* For low profit rates, the WRPC frontiers shift upwards in the course of technical
progress.

* The wage-profit frontiers either do not cross or cross only once, in the relevant
region.

* The realized points on the WRPC are situated in such a way that a rising wage rate
results in reswitching to another technology.

These results are repeatedly found in many other studies such as Ochoa (1984),
Leontief (1986) and Shaikh (1995).

The empirical results are fully consistent with the Marxian theory and raise
serious questions on the validity of the Cambridge critique at least as it has been
expressed by the first Cambridge economists in the UK side. Leontief (1986) using a
methodology different from the one that we follow confirms the near linearity of w-r
curves of the US economy for the year 1977 and concludes that his results

should contribute to settlement of the switching and reswitching controversy that for many
years pitted the sharpest minds of Cambridge, Massachusetts, against the brightest theoret-
ical lights of Cambridge, England.

(Leontief 1986, p. 410)

The results of the near linearity of w-r curves for the various economies, however,
should not lead to the conclusion that the neoclassical theory escapes criticism. The
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marginal productivity theory of income distribution, the cornerstone of neoclassical
economics, is based on the assumption of perfect competition in all markets which
allows for the substitution of factors of production that leads to choice of technique
vindicating the optimization behaviour of the firm. However, the idea that capitalists
must choose between alternative techniques is without meaning in conditions of real
(classical) competition since the ‘choice’ of technique is not realized in a smooth
fashion as is usually claimed in the neoclassical approach, where an infinitesimal
small change, for example, in wage leads to the immediate substitution of labour for
other productive services. In reality techniques change after the passage of a
relatively long time period (a few years); moreover, the substitution between factors
of production is limited if not nearly prohibitive, since many of the factors are not
sensitive to price changes. In fact, if we were to choose between the neoclassical
notion of perfect substitution and the Leontief’s conception of constant proportions
(the famous ‘cooking recipe’ analogy), we would say that the latter is closer and
represents better the reality.

4.5 Summary and Conclusions

In this chapter we showed that the classical theory of value, that is, the theory of
value that we find in Ricardo and has been further advanced in Marx’s Capital, when
is cast in a linear model of production and utilize the latest advancements in linear
algebra contains a lot of explanatory power which has not been appreciated as much
as it deserves. We say that because not only the equilibrium prices estimated within
this approach predict extremely well the actual market prices of the economy but
also enable us to make theoretical statements about the state of technology and how
much it changes over time.

In an overall evaluation of the circulating capital model with that of fixed capital
stock for the US economy, we observe that in both the paths of prices of production
relative to labour values display more often than not monotonicity while the position
of the capital-output ratios relative to the standard ratio which is not very different
from the economy-wide average is maintained in most cases. In such a comparison,
we further observe that in the circulating capital model, the paths of PP in a relatively
few cases display extrema and in fewer cases cross over the line of equalization with
values, while in the fixed capital stock model, no switch point was observed in our
data; of course there are such points in rare situations when the dimensions of input-
output tables increase to more than 70 (see Ochoa 1989 and Shaikh 1998) or more
that 500 as in the recent article by Torres and Yang (2018). Analogous are the
movements of the vertically integrated capital-output ratios which in a relatively few
cases display switch positions between themselves and the standard ratio giving rise
to the appearance of curvatures and the likelihood of switching of the PP with the
line of DP. The repeated occurrence of these interesting empirical findings, virtually
in every country and year that has been tested, renders them the characterization of
‘law-like regularities’.
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Starting with the case of circulating capital, the vertically integrated capital-
output ratios are not very far from each other, and their difference from the standard
ratio is not that large. Because the industries are more connected to each other, as this
is reflected in the elements of matrix A where the zero elements are by far less than
those of matrix K, a change in the relative rate of profit (p) may exert in some cases a
significant effect on relative prices and capital-output ratios. As a result, the reval-
uation of capital-output ratio of an industry with respect to the new set of prices may
be strong enough and even change the capital-intensity of an industry with respect to
that of other industries as well as the standard ratio and in so doing to give rise to
curvatures and shapes with extrema and also switch points.

As for the case of fixed capital stock model, the interindustry capital-output ratios
are far more distant from each other and also from the standard ratio. Furthermore,
the elements of the matrix K are less connected with each other; that is, there are
many zero elements and particularly small or large capital stock coefficients. There-
fore the changes in the relative rate of profit lead to revaluations of fixed capital stock
which are weaker than those in the case of circulating capital, and so it must come as
no surprise that there are no switch of orderings of capital-intensities, between
industries and changes in the characterizations of industries from capital- to
labour-intensive and vice versa. As a matter of fact, the capital-output ratios in the
circulating capital model of the year 2010 and 54 industries estimated from vA
[I — A]"' gave an average capital-output ratio equals to 0.831 and a standard
deviation of 0.298 with a coefficient of variation of 0.358 for the US economy.
The capital-output ratios in the fixed capital stock model estimated from vK
[I — A]"! gave an average capital-output ratio equal to 2.543 and a standard
deviation of 1.398 which amount to a coefficient of variation of 0.549, which is
much higher than that of the circulating capital model. These results make on an
average much (perhaps at least twice as) harder to find switch points in the fixed
capital stock model.

Clearly, there are many near linearities in the two important matrices: the matrix
of technological coefficients, A, and the capital stock matrix, K. As for the matrix A,
since the sum of its columns cannot exceed one and the diagonal elements of the
matrix usually exceed by far the other elements of the column many of which may be
zero, it follows that near linearities are very natural to be formed as this becomes
evident from the distribution of eigenvalues of matrix A or A[I — A]~! which is in
effect a matrix A[I — A]™' = A + A>+ A% + ... whose terms become progressively
smaller and smaller since we multiply figures smaller than one. The near linearities
of matrix A are enhanced because the effect of the diagonal elements is strengthened
relative to the elements off the main diagonal which become much smaller. Regard-
ing the matrix of fixed capital stock coefficients, we know from a number of studies
that it has many zero elements, whereas some of its elements are particularly high
relative to the others. In particular, as the fixed capital stock coefficients are derived
from the investment matrices, only the investment producing goods industries have
positive elements, whereas the remaining by definition have most, if not all, of their
elements equal to zero. Thus linearities and near linearities are more frequent to be
present in matrix K. The multiplication of the latter by the Leontief’s inverse matrix
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enhances these linearities as this becomes evident from the distribution of eigen-
values of the respective matrices and from the eigenvalue gap, that is, the ratio of the
maximum eigenvalue over the second eigenvalue and by extent the subdominant
eigenvalues.

Appendices

Appendix 1: Estimation of Matrices of Capital Stock
and Depreciation Coefficients

The vector of capital stock for the 34 industries in constant 1995 prices for the period
19952011 is provided in the world input-output database (WIOD) http://www.
wiod.org along with the necessary documentation. The vector of capital stock of the
year 2009 was dot divided by the respective investment deflator (1995), and the
capital stock in current prices that we obtained was subsequently divided by the
current output. The matrix of fixed capital stock coefficients was derived from the
product of the column vector of investment shares of each industry times the row
vector of capital stock per unit of output (see also Montibeler and Sédnchez 2014).
The resulting new matrix of capital stock coefficients K possess the properties of the
usual capital stock matrices derived and employed in the hitherto empirical studies
(see Mariolis and Tsoulfidis 2016 and the literature cited there). The idea is that the
investment matrices contain many rows with zero elements (consumer goods and
service industries do not produce investment goods) and so the subdominant eigen-
values will be substantially lower (indistinguishable from zero) than the dominant
which is another way to say that the equilibrium prices are determined almost
exclusively by the dominant eigenvalue. The same is true with our case whose
maximal eigenvalue will not be different from that we would obtain had we used a
matrix of investment shares, while the difference between the dominant and the
subdominant ones (which are nearly zero) is at maximum.

In similar fashion, the matrix of depreciation, D, was estimated as the product of
the column vector of investment shares of each industry times the row vector of
depreciation per unit of output. Data for depreciation by industry is not available in
the world input-output database, so we use data from other sources, namely, from the
database of structural analysis of the OECD (STAN) https://stats.oecd.org/Index.
aspx?DataSetCode=STANOSBIS. In order to minimize the effects of any possible
methodological differences between databases, we estimated the ratio of deprecia-
tion to gross value-added by industry for each country from the OECD and RIETI
data sets, and then we multiplied it by the corresponding gross value-added data that
is available in the world input-output database.


http://www.wiod.org/new_site/database/seas.htm
http://www.wiod.org/new_site/database/seas.htm
https://stats.oecd.org/Index.aspx?DataSetCode=STAN08BIS
https://stats.oecd.org/Index.aspx?DataSetCode=STAN08BIS
https://stats.oecd.org/Index.aspx?DataSetCode=STAN08BIS

194 4 Labour Values, Prices of Production and Wage Rate of Profit Curves in. ..

Appendix 2: Nomenclature of Industries WIOD, 2016

1 |AO01 Crop and animal production, hunting and related service activities
2 | A02 Forestry and logging
3 | A03 Fishing and aquaculture
4 |B Mining and quarrying
5 |Cl10- Manufacture of food products, beverages and tobacco products
Cl12
6 |Cl13- Manufacture of textiles, wearing apparel and leather products
CI15
7 Cl6 Manufacture of wood and of products of wood and cork, except furniture;
manufacture of articles of straw and plaiting materials
8§ | Cl17 Manufacture of paper and paper products
9 |Cl18 Printing and reproduction of recorded media
10 |C19 Manufacture of coke and refined petroleum products
11 | C20 Manufacture of chemicals and chemical products
12 | C21 Manufacture of basic pharmaceutical products and pharmaceutical preparations
13 |C22 Manufacture of rubber and plastic products
14 |C23 Manufacture of other non-metallic mineral products
15 | C24 Manufacture of basic metals
16 | C25 Manufacture of fabricated metal products, except machinery and equipment
17 | C26 Manufacture of computer, electronic and optical products
18 | C27 Manufacture of electrical equipment
19 | C28 Manufacture of machinery and equipment n.e.c.
20 | C29 Manufacture of motor vehicles, trailers and semitrailers
21 | C30 Manufacture of other transport equipment
22 | C31- Manufacture of furniture; other manufacturing
C32
23 |C33 Repair and installation of machinery and equipment
24 | D35 Electricity, gas, steam and air conditioning supply
25 | E36 Water collection, treatment and supply
26 | E37- Sewerage; waste collection, treatment and disposal activities; remediation
E39 activities and other waste management services
27 |F Construction
28 | G45 Wholesale and retail trade and repair of motor vehicles and motorcycles
29 | G46 Wholesale trade, except of motor vehicles and motorcycles
30 | G47 Retail trade, except of motor vehicles and motorcycles
31 | H49 Land transport and transport via pipelines
32 | H50 Water transport
33 | H51 Air transport
34 |H52 Warehousing and support activities for transportation
35 |H53 Postal and courier activities
36 |1 Accommodation and food service activities
37 |J58 Publishing activities

(continued)
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38 |J59-J60 | Motion picture, video and television programme production, sound recording
and music publishing activities
39 |J61 Telecommunications
40 |J62-J63 | Computer programming, consultancy and related activities; information service
activities
41 | K64 Financial service activities, except insurance and pension funding
42 | K65 Insurance, reinsurance and pension funding, except compulsory social security
43 | K66 Activities auxiliary to financial services and insurance activities
44 | L68 Real estate activities
45 | M69- Legal and accounting activities; activities of head offices; management consul-
M70 tancy activities
46 |M71 Architectural and engineering activities; technical testing and analysis
47 |M72 Scientific research and development
48 |M73 Advertising and market research
49 | M74- Other professional, scientific and technical activities; veterinary activities
M75
50 [N Administrative and support service activities
51 | 084 Public administration and defence; compulsory social security
52 | P85 Education
53 1Q Human health and social work activities
54 |R-S Other service activities
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Competition: Classical and Neoclassical e

Marshall’s crime is to pretend to handle imperfect
competition with tools only applicable to perfect competition.
Paul Samuelson (1974, Vol. 3)

Abstract The classical theory of competition is analysed as a dynamic process of
rivalry in the struggle of units of capital (or firms) to gain the largest possible market
share for themselves at the expense of their rivals. We argue that the classical dynamic
theory of competition is characteristically different from the neoclassical static con-
ception of competition as an end-state, where actual prices and quantities produced are
compared to those that would have been established had perfect competition prevailed.
In fact, the neoclassical analysis of competition is quantitative in nature for its focus is
on the number (manyness or fewness) and also the size of contestants. After a
comparison of the two characteristically different conceptualizations of competition,
the analysis continues with deriving the laws of classical or real competition between
and within industries and their integration with the mediation of regulating capital.

Keywords Classical competition - Neoclassical competition - Inter-industry
competition - Intra-industry competition - Regulating capital

5.1 Introduction

The classical theory of competition was initially developed by Adam Smith, David
Ricardo and John S. Mill in the main, and it was extended and further elaborated by
Marx in Capital 111, among his other writings. In the classical theory, competition is
conceived as a rivalrous process, where firms compete with each other for their

This chapter draws freely on materials and information included in articles by Tsoulfidis and Tsaliki
(2005, 2013), Tsoulfidis (2009, 2015).
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survival. Despite of the realistic nature of the classical conceptualization of compe-
tition, the advent of neoclassical theory, in the late nineteenth century, gradually
marginalized it and led to its replacement by the concept of competition as an
end-state. Notwithstanding most of the phenomena commonly associated with actual
competition, such as predatory pricing, increasing concentration of firms in indus-
tries and their centralization under the direction of a dominant firm, widespread
uncertainty and the like, are viewed in neoclassical economics as deviations from the
model of perfect competition. In contrast, the classical approach to competition
theorizes these allegedly ‘deviations’ as the expected outcomes of the operation of
actual competition which is regarded as a dynamic process of rivalry whereby each
and every one of the contestants seeks out ways to expand its market share at the
expense of the others. The usual method of eliminating firms in the market is the
aggressive and predatory pricing which becomes possible through large and expen-
sive investment in new technologies embodied in fixed capital. The latter lowers the
unit cost of production and prices making nearly impossible the survival of the less
efficient firms. The same objective may become even more effective through
mergers or acquisitions, reorganization of the labour process, higher advertising
expenditures and other promotional efforts and the like.

The analysis in this chapter begins with the discussion of the salient features of
the classical competition and continues with the neoclassical approach and the
associated with it model of perfect competition. We argue that the model of perfect
competition is more of a theoretical device dictated by the needs for consistency of
the neoclassical theory rather than a historical observation of the way in which firms
are actually organize and compete with each other in reality. This discussion paves
the way for the internal critique expounded by Piero Sraffa in the mid-1920s
concerning the Marshallian theory of firm and its logical consistency with the
assumptions of partial equilibrium and the various returns to scale reflected in the
usual U-shaped cost curves. This critique, whose stated objective was the neoclas-
sical theory of the perfectly competitive firm, in the early 1930s turned the attention
of economists and found fertile ground to the theorization of imperfect or monop-
olistic competition situations, in so doing led to the so-called monopolistic compe-
tition revolution (Blaug 1997; Tsoulfidis 2009, 2010). The unplanned result of all
these developments was not only the restoration but rather the strengthening and
finally the dominance of the model of perfect competition and the associated with it
perfectly competitive firm whose price and optimum quantity selections constitute
the ‘yardstick’ to measuring the deviation of actual economic life from the ideal
identified with the perfectly competitive one.

The chapter concludes with a detailed discussion of competition as a dynamic and
rivalrous process; in this presentation, central role plays the analysis of the first
classical economists (mainly Smith, Ricardo and J.S. Mill), Marx and Schumpeter,
along with the Austrian economists. Particular attention is paid to Marx’s analysis of
competition, where we present and critically evaluate the two moments of intra-
industry and inter-industry competition and their integration through the notion of
regulating capital. Finally, the chapter concludes with the presentation of the idea of
dominant technique whose details are in Appendix 1.
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5.2 Classical Competition

Classical economists viewed competition as the mechanism that coordinates the
conflicting self-interests of independently acting individuals upon each other and
directs them to the attainment of equilibrium in a dynamic sense of the term, that is, a
never-ending process of elimination of any excess profits or losses and the tendential
establishment of normal (natural, production, long-run equilibrium) prices as the
centres of gravitation of market prices. This is the reason why Smith notes that
although each individual is pursuing the satisfaction of his own self-interest, never-
theless each

is led by an invisible hand to promote an end which was no part of his intention.
(Wealth, p. 456)

J.S. Mill is more explicit about the role of competition as the coordinating
mechanism, which enables the study of economic phenomena in a rigorous and
therefore scientific way. In his own words:

only through the principle of competition has political economy any pretension to the
character of a science. So far as rents, profits, wages, prices, are determined by competition,
laws may be assigned for them. Assume competition to be their exclusive regulator, and
principles of broad generality and scientific precision may be laid down, according to which
they will be regulated.

(Principles, p. 147)

Although from the above quotation it is not exactly clear how Mill defines
competition, nevertheless one cannot but agree with Mill’s view that only through
competition both natural prices and the associated with them distributive categories
of wages, profits and rents can be determined in a credible and analytically rigorous
way and what is more important ‘independently of people’s will’. Thus, Mill
explicitly recognizes that in the economy there are objective mechanisms
(or ‘laws’) in operation that can be subjected to abstract theorization (modelling).

Classical economists described competition as a rivalrous dynamic equilibrating
process and not as a static state portrayed in neoclassical economics. For instance,
Smith (Wealth, p. 706) describes this rivalrous price-cutting process through which
capitals (firms) are under constant pressure to innovate ‘in order to undersell one
another’, and such an undertaking can only be possible through the further divisions
of labour and new technologies whose introduction has been necessitated by com-
petition. Furthermore, in this competitive process, actual prices are attracted to their
natural ones, and by doing so the rate of profit together with wages and rents (in the
case of agricultural products) gravitates towards their normal analogues. The condi-
tion sine qua non for the attainment of these normal positions of the economy is the
free mobility of capitals, or what Smith calls ‘perfect liberty’. The latter is described
as the situation arising when someone, without violating the laws of society, is free
to pursue her own self-interests and in so doing to confront with other similarly
motivated individuals (Wealth, p. 687). Hence, Smith reiterates, this time implicitly,
the importance of the ‘invisible hand’, when he points out that competition in effect
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directs the actions of each individual pursuing her own self-interest to promote
society’s welfare, even though this is not part of her intentions (Wealth, p. 338).

However, classical economists, in general, were not particularly clear as to the
requirements of competitive behaviour and how it was affected by the number of
participants. Thus, although competition was conceived as a rivalrous and tumultu-
ous process, nevertheless we can often find statements that could be interpreted to
imply a quantitative and therefore neoclassical perspective of competition. The
following quotation from Smith has attracted attention over the years and gave rise
to controversial interpretations as to its true meaning. Smith notes:

The quantity of grocery goods, for example, which can be sold in a particular town, is limited
by the demand of that town and its neighbourhood. The capital, therefore, which can be
employed in the grocery trade, cannot exceed what is sufficient to purchase that quantity. If
this capital is divided between two different grocers, their competition will tend to make both
of them sell cheaper than if it were in the hands of one only; and if it were divided among
twenty, their competition would be just so much the greater, and the chance of their
combining together, in order to raise the price, just so much the less. Their competition
might, perhaps, ruin some of themselves; but to take care of this, is the business of the parties
concerned, and it may safely be trusted to their discretion. It can never hurt either the
consumer or the producer; on the contrary, it must tend to make the retailers both sell cheaper
and buy dearer, than if the whole trade was monopolized by one or two persons.

(Wealth, p. 272)

Hence, one might interpret the rising number of grocers literally in a quantitative
sense of competition, the ‘manyness’ of competitors. In effect, Stigler (1957, 1987)
interpreted the above quotation as the preliminaries for the definition of the basic
requirements of perfect competition, according to which the number of participants is
the defining characteristic of the kind of competition. Krugman and Wells (2009)
return to Smith’s grocers example and in that they view competition in its quanti-
tative sense in line with Stigler’s interpretation. More specifically, Krugman and
Wells note:

It’s important to realize that an oligopoly isn’t necessarily made up of large firms. What
matters isn’t size per se; the question is how many competitors there are. When a small town
has only two grocery stores, grocery service there is just as much an oligopoly as air shuttle
service between New York and Washington.

(Krugman and Wells 2009, p. 387)

On closer examination of Smith’s often-cited passage, one reveals that competi-
tion is conceived through the lowering of prices regardless of the industry’s struc-
ture, that is, the number of combatants (McNulty 1967; Moudud 2010).
Nevertheless, major neoclassical authors interpret statements such as the above to
mean that in Smith there was an early development of the notion of perfect
competition, which he could not define with the adequate precision, because eco-
nomic theory was still in its makings and its full development ought to wait until
(or even long after) the marginal revolution, as we will discuss in the next section.
But, if only one thinks of Smith’s ‘trifling example’ of the pin factory where there is
an ever-present pressure to undercut unit costs by increasing productivity through
the division of labour, then by attributing to Smith, the neoclassical notion of
(perfect) competition is a (neoclassical) perspective-imposed concept. In fact, the
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above-cited quotation is more in the context of a mercantile economy dominated by
trade guilds monopolizing both production (producers) and consumption (shop-
keepers) rather than to capitalist enterprises properly operating in towns or cities in
accordance with the mobility of capital and labour. In similar fashion, one can
interpret Marx’s often-cited quotation:

competition rages in direct proportion to the number, and in inverse proportion to the
magnitudes, of the antagonistic capitals.
(Capital 1, p. 626)

Which in effect refers to competition in the context of a pre-capitalist society. The
trouble with Smith, Ricardo and Mill was that they did not distinguish in any
sufficiently clear and, therefore, theoretically adequate way between inter-industry
and intra-industry competition; thereby, they subsumed the differences of these two
distinctive categories of competitive behaviour and associated with them phenomena
to various time spans. In a nutshell, Smith, Ricardo and Mill conceived competition
as a dynamic process, whose short-run expression was the establishment of an equal
price (‘law of one price’) and unequal profit rates between firms within industries,
and its long-run expression was the equalization of prices to their natural ones as a
consequence of the inflow and outflow of capital (‘law of equal profitability’).

However, ‘the law of one price’ (LOOP) is accepted by both classical and
neoclassical theories despite their differences in the conceptualization of competi-
tion. For instance, Smith’s claim that ‘the prices of bread and butchers’ meat are
generally the same, or very roughly the same throughout the greater part of the
United Kingdom’ (Wealth, p. 177); Jevons’s ‘law of indifference’ (cf., Schumpeter
1954, p. 973) and Walras’s (1874, p. 255) idea ‘that each service and each product
have only one price in the market’ are different expressions of the LOOP. In similar
fashion, Marshall (1890, p. 325) notes that ‘the more nearly perfect a market is, the
stronger the tendency for the same price to be paid for the same thing at the same
time in all parts of the market’. Hence, Marshall clearly discerns the LOOP as a
tendency of prices to crowd near an average price following a distribution akin to
normal. In this sense, Marshall remains within the spirit of the classical economists,
and the LOORP is supposed to operate in a rather short time span.

By contrast, the attainment of natural prices requires longer time spans, as capital
flows in and out of industries, and by so doing tendentially equalizes the rates of
profit across industries. This idea of inflows and outflows of capital—and not
necessarily of firms—becomes particularly pronounced in Ricardo when he expli-
cates the adjustment mechanism of establishing equilibrium (natural) prices between
industries. He argues that in the face of differential profitability, the expected
outcome is not the inflow or outflow of firms but rather the inflow or outflow of
investment regardless of the industry that it comes from. If, for instance, in an
industry there is excess profitability, one expects the expansion of investment
expenditures in this particular industry from internal funds—if they are suffi-
cient—or the inflow of funds from other less profitable industries, mainly through
the credit system. The converse process is expected in the case of falling profitability
in an industry, that is, the contraction of investment activity which subsequently will
lead to the contraction of supply and to price increase in order to restore profitability
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towards the economy-wide rate of profit. The credit system facilitates this long-run
equilibrating process in both directions (Works 1, p. 90).

Classical economists, despite the realism of their approach to competition and
their deep understanding of its importance in the advancement of the scientific status
of economic theory, left many key issues unsettled, and thus their analysis remained
vague about various important aspects of competition and the phenomena associated
with it. These aspects of competition, we argue in the next section, cannot be
effectively addressed within the neoclassical theory whose conceptualization of
competition arises not from direct observation of the way in which firms actually
organize and compete with one another but rather as a way to satisfy the require-
ments of a theory oriented in the attainment of equilibrium as an end-state. In so
doing, the neoclassical competition does not let the internal mechanisms of the
market system to work themselves out rendering visible these mechanism through
the surface phenomena of prices and profits. The dynamic approach of the classical
competition was further advanced by Marx and the recent modern classical approach
to competition which also draws on Austrian and Schumpeterian inspirations as well
as from developments in the empirical and econometric literature. We grapple with
these advancements in the fifth section of the current chapter and in Chap. 6.

5.3 The Neoclassical Conception of Competition

The analysis of competition in the neoclassical theory is contained in the model of
perfect competition, which describes the ideal conditions that must hold in the
market to ensure the existence of perfectly competitive behaviour from the typical
firm and, by extension, the characterization of the industry as competitive or not. The
model of perfect competition describes a market form consisting of a large number
of small—relative to the size of the market—firms selling a homogeneous commod-
ity to many consumers. All market participants have perfect information about the
prices and the costs of each good, consumer preferences are given and, finally, there
are no impediments whatsoever in the mobility of the factors of production. The
results of the above conditions are that both producers and consumers—because of
their large number and small size—are incapable of affecting the price of the
product, which becomes a datum for all firms and consumers in the market. Under
these circumstances, firms behave completely passively with respect to the price of
the product (‘price taking behaviour’), and as for the production, firms simply select
the level of output consistent with the condition of profit maximization attained at the
point where the price (or marginal revenue) is equal to the marginal cost of the
product. Similarly, consumers are endowed with optimum behaviour in the sense
that they select the quantity which maximizes their benefit (utility), and such a point
is attained where the given price equals the marginal utility derived from the
consumption of a specific combination of goods and services.

In perfect competition, firms are ‘price takers’ in the sense that each faces a
horizontal demand curve for its perfectly substitute product. Hence the question is
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how can every market participant be a price taker? And if every participant is a price
taker, then how do prices change? The usual answer to this paradox is that prices
change exogenously, e.g. changes in consumer preferences; the latter lead to an
increase (or decrease) in demand creating a deficit (or surplus) of the good in the
market. The exogenous price change leads to the assumption that all firms collec-
tively face a negatively sloped demand curve, which is another way to say that all
firms operate under conditions of monopolistic competition, and if one of them
deviates, for instance, by increasing its price, the demand for its product becomes
zero. On the other hand, there is no reason for any single firm to reduce the price
because at the current price sells all it produces and with a lower price will not
accomplish anything different.

If an industry makes profits over and above normal, the entry of firms from other
industries will lead to an oversupply, and the subsequent price reduction will ensure
in the long run just normal profits. If, however, sectoral profits are lower than
normal, the exit of firms will lead to supply reductions and price increases which
eventually will bring about, once again, normal profits. The above mechanism, when
it works without impediments of any sort, establishes a price for the firm equal to its
marginal cost of production, which in turn equals to firm’s minimum average cost of
production. Hence, long-term equilibrium is attained because in the neoclassical
model of perfect competition the firm is assumed infinitesimally small compared to
the size of the market, there are no entry or exit barriers and any movement takes
place in no time and cost. The long-run equilibrium may change in the face of
external shocks such as sudden changes in demand, technological changes and the
like. But the economy sooner than later returns to its equilibrium position, due to the
assumption of free entry and exit of firms in an industry resulting in the convergence
of industries’ profit rates towards the economy-wide rate of profit.

Figuratively speaking, in neoclassical theory, the equalization of industries’ rates
of profit r; and r; is usually described as converging to economy’s average rate of
profit, r, after an initial ‘disturbance’ or a shock at time #; (Fig. 5.1). If for some
reason, an industry’s profit rate, r; remains higher than the average and their
difference persists over time, then this behaviour is interpreted to mean as the
presence of monopoly power in the particular industry.

In neoclassical theory, the comparison of prices and quantities in successive
equilibria becomes the usual method of characterizing different market forms and
their economic effects with respect to efficiency. However, on a closer examination,
we find that the attainment of equilibrium is based on a series of ‘unrealistic’
assumptions, namely:

e The disturbance of equilibrium—due to a shock—and the transition to new
equilibrium position are assumed to take place in a short time.

* In perfect competition, the participants are passive price takers; therefore, the new
equilibrium position is essentially predetermined.

Hence, neoclassical analysis does not address what takes place in between
equilibrium positions, but it is limited to compare them in a comparative static
exercise. In fact, the strict assumptions serve this purpose, since the hypotheses of:
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Fig. 5.1 The convergence of the rate of profit in neoclassical analysis

e Large number and small size of economic units

* Homogeneous goods

* Perfect mobility of production factors (together with the assumption of homoge-
neous cost structure and firm’s size)

All of the above establish the firms’ behaviour as ‘price takers’, rendering impossible
any effort for product diversification, impose the assumption of same technology in
the production process and imply uniform profit margins within and between
industries, at least in the long run.

The above brief presentation of the neoclassical theoretical framework of com-
petition reveals that usual features of real business world conduct, such as aggressive
price policy, product differentiation through advertising and generally every effort to
increase market share, are perceived as deviations from standard competitive behav-
iour and as evidence of oligopolistic or monopolistic market structure. Similarly, if
the size and scale of production of one or more firms in an industry is relatively large,
the differentiation in intra-industry profit margins is attributed to the lack of perfect
capital mobility caused by the minimum capital optimum size requirements.

Moreover, the intensity of competition is conceived as being directly proportional
to the number of producers and, in general, to the structure of an industry. In this
‘quantitative notion of competition’, the firm is conceived as the legal entity which
by hiring and organizing the services of the factors of production supplies goods and
services to the market. It is important to note that within the neoclassical framework,
the firm does not own any of the factors of production; it merely hires their services
offered by their owners, that is, the individuals. The larger the number of firms
operating in an industry, the more vigorous is their competitive behaviour and so is
the establishment of a uniform rate of profit across firms and industries. By contrast,
the smaller the number of firms in an industry, the more monopolistic or oligopolistic
is the form of competition and, therefore, the higher the inter-industry profit rate
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differentials. In this non-competitive state of equilibrium, some prices are above the
marginal cost, so society suffers welfare losses from the underproduction and the
underutilisation of the disposable productive resources. In the neoclassical micro-
economic theory, if profits above normal are displayed by a firm or industry for a
fairly long period of time, they are attributed to imperfections in the operation of the
market and thus to the presence of some degree of monopoly.

The concept of perfect competition appears, for the first time and in embryonic
form, in Cournot (1838), whose analysis was premised on the optimizing behaviour
of the participating firms at the point where their marginal revenue equates marginal
cost. Cournot’s analysis also relates to the number of producers with the market price
arguing that the greater the number of firms, the lower the price of the product,
whereas in the case of ‘unrestricted competition’ (the number of firms increases to
infinity), the equilibrium prices become equal to their respective marginal costs.
These concepts are also present in the writings of other French engineers in the early
nineteenth century, who, although did not know anything about perfect competition,
nevertheless, knew well the efficiency gains or losses of the marginal cost pricing
and the difficulties in its applications. The often-cited didactic example of such
inconsistencies has been advanced by Dupuit (1844) and is related to the imposition
of the correct price of crossing a bridge.'

The ‘innovative’ ideas of Cournot and other French engineers in the early- to
mid-nineteenth century could not attract sufficient attention at that time due to the
absolute domination of the classical economic theory and its conceptualization of
competition as a rivalrous dynamic process and not as usually described indepen-
dently operating firms in a static analytical framework. Although there have been
systematic efforts by the first neoclassical economists (in the late nineteenth and the
early twentieth century) to promote the static notion of competition as an essential
component in the formation of the neoclassical economic theory, mainly two reasons
made difficult its acceptance:

* The first is the unrealistic nature of its assumptions that deterred economists to
adopt it.

¢ The second and perhaps more important is the dominance of the classical notion
of competition not only during the nineteenth century but also during the first
decades of the twentieth century.

One question that might be raised is that if each agent in the perfectly competitive
model is supposed to be a ‘price taker’ and incapable of setting the price, how do
market participants know the equilibrium price in the first place, and how does
equilibrium price change? Here is where the Walrasian auctioneer enters the picture,
and as the deus ex machina fixes the equilibrium prices after experimenting with

'We know that the marginal cost of person crossing a bridge, other things equal, is zero, and so it
must be the optimal price (toll) of crossing it. But for a price equal to zero, there is no private
incentive to build bridges while a positive price (toll) leads to resource misallocation and society’s
net welfare loss.
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various vectors of possible equilibrium prices. More specifically, for each announced
vector of prices the economic agents reveal their plans about the quantities that are
willing and able to buy, and the auctioneer, by continually correcting the price
vectors so as to eliminate deviations between supplies and demands, enables the
economic agents to grope towards the equilibrium. This hypothetical experiment
reveals the necessity of the concept of perfect competition for the proper operation of
the Walrasian auctioneer, because in this hypotetical auction no single independently
acting participant knows anything more than anybody else and in this sense, there is
perfect information in the economy. These conditions are met in a hypothetical
market with an infinitely large number of infinitesimally small, with respect to the
size of the market, participants. Under these circumstances and as the actual
exchange takes place only and exclusively at equilibrium prices, the auctioneer
really obliterates any possibility of understanding the way in which actual markets
attain their equilibrium positions. One consequence of the above is that the classical
notion of competition that deals with the attainment of equilibrium, as a tendency in
real (calendar) time, is eventually sidestepped for it does not fit with the analytical
framework of neoclassical economics oriented towards equilibrium as a state (see
also Clifton 1977; Eatwell 1982; Eatwell et al. 1987; Blaug 1997, inter alia).

From the above, it becomes clear that the givens (data) of the neoclassical theory,
that is, the preferences of individuals, their endowments and technological alternatives,
when combined, impose a type of competition which cannot be different from that of
perfect competition. As a consequence, perfect competition is a sine qua non require-
ment in the Walrasian model for the determination of equilibrium prices. In similar
fashion, Jevon’s (1871) consumer’s equilibrium position requires the passivity of
consumers who simply react to given prices; the same is true in welfare economics
and the attainment of Pareto optimality condition. Wicksteed’s product exhaustion
theorem of income distribution, according to which when factors of production are
paid their marginal contribution to production exhaust the total product, constitutes
another example which holds only under conditions of perfect competition.

The formal requirements of the perfect competition were laid out by Edgeworth
(1877) in his model of exchange, where the attainment of optimality requires the
absolute submissiveness of the behaviour of economic agents to given prices.
Naturally, Edgeworth promoted the concept of perfect competition albeit without
much success not only because of its patently unrealistic nature but mainly because
of the dominance of the ideas of classical economists. Marshall sought to circumvent
the problems of acceptance of the new theory by assimilating the classical tradition
with neoclassical economics and by embracing a more dynamic and less static theory
of competition. Marshall frequently parallels economy’s operation with that of
biological world; hence expressions such as ‘perfect’ or ‘full’ competition are
entirely absent from his writings (Stigler 1957). Moreover, even in Marshall’s
time, perfect competition was not fully formulated into an operational model, and
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this job was accomplished, to a great extent, by Knight (1921)? who described, in a
comprehensive and meticulous way, the requirements of perfect competition that
could be used in a real economy.

In the late 1920s onwards, the classical dynamical process of competition gradually
was cast into static terms, and it was replaced by the neoclassical description of
competition as a state rather than as a process of rivalry between firms in their struggle
for survival through technological change and expansion.” In fact, the notion of perfect
competition fits perfectly to the core data of the neoclassical theory and suitably
corroborates with the way in which technology is integrated into the theory. More
specifically, perfect competition secures that firms, from the blueprint of available
technologies, choose the lowest cost one. In this sense, the firms in actual economies
by no means bear features suitable to the neoclassical competitive model, simply
because they are in an inescapable pressure to innovate in the effort to introduce cost-
minimizing techniques aiming at lower unit costs and eventually prices in order to
increase their market share at the expense of their competitors. Consequently, the
requirements of perfect competition are not applicable to real economies, and this,
according to Stigler (1949, 1956), paved the way for the development and wide
acceptance of the notion of monopolistic competition in the 1930s.

5.4 Sraffa’s Critique of the Marshallian Competitive Firm

Sraffa’s critique refers to the internal consistency of the notion of perfectly compet-
itive firm with the assumptions of partial equilibrium and the usual U-shaped
average and marginal cost curves of such firms.* In perfect competition with
U-shaped curves of average and marginal costs (AC and MC, respectively), the
supply curve of a firm up until Q. is zero and for output greater than Q. is in effect

ZKnight’s book was, in fact, his Ph.D. dissertation written under Allyn Young’s from what we know
diligent supervision. It is interesting to note that Allyn Young was the supervisor of another famous
dissertation written by Edwin Chamberlin that we discuss in the next pages (Marchionatti 2003).

*We may argue that the gradual replacement was affected, to some extent, by the so-called long
depression of 1873-1896 during which competition intensified and price-cutting behaviour led to
the elimination of a large number of weaker firms, massive unemployment and concentration and
centralization of capital. It has been observed, time and again, that in dismal situations such as those
of depressions, people, often, distant themselves from the harsh reality of the present and start
fantasizing idealized situations. Clearly, an idealized situation is where firms are pictured small,
powerless, independent of one another and impotent with respect to the omnipresent powerful
market forces that dictate prices.

“Sraffa’s critique took place in two articles. The first published in Italian in 1925, and a version
(more concise) of it was published a year later (1926) in Economic Journal after Edgeworth’s
suggestion and consent of J. M. Keynes, the editor of the journal at that time.
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Sraffa took issue with Marshall’s hypothesis of returns to scale in production and
the assumptions of the competitive firm in a partial equilibrium framework of
analysis. In particular, Sraffa argued that in the case of increasing returns to scale,
which are internal to the firm, there would be continuous pressure on the firm to
expand its output until it can supply the whole market. Obviously, the hypothesis of
increasing returns to scale prima facie contradicts the notion of perfect competition
for it leads to monopoly. Marshall (1890, p. 666, n. 3) also had noticed this
inconsistency and acknowledged Cournot as the precursor of this idea (Marshall
1890, p. 380, n. 1), that is, the incompatibility of increasing returns and perfect
competition. Marshall was keen to downplay the importance of this inconsistency to
the theory by characterizing it as ‘Cournot’s dilemma’. This is the reason why Sraffa
pointed out that the case of increasing returns to scale ‘was entirely abandoned, as it
was seen to be incompatible with competitive conditions’ (Sraffa 1926,
pp. 537-538).° Economies of scale, however, Sraffa (ibid, p. 540) argued, can be
external to the firm and internal to the industry, a case however which is rarely met in
real economies. Furthermore, this type of returns to scale cannot be limited to a
single industry, and sooner or later its effects are diffused throughout the economy,
and in so doing the Marshallian partial equilibrium framework is rendered inade-
quate to deal with the complexities emanating from the subsequent development of
strong interactions among industries (ibid, pp. 538-539). The same is true a fortiori
with the economies of scale which are external to the firm and to the industry, since

The U-shape of the curves is due to the presence of increasing, constant and decreasing returns to
scale.

SIt is interesting to note that the discussion, about the economies of scale and the perfectly
competitive firm, was totally dismissed by Stigler (1937, p. 708) on the basis that he found it ‘too
vague to be meaningful at present’.
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the interactions across industries are expected to be much stronger and, therefore, the
case for abandoning the analysis of partial equilibrium is strengthened.

Turning to the case of diminishing returns to scale and perfect competition, it
follows that since firms buy their inputs in competitive markets, they face no
restrictions whatsoever in the quantities that they buy and, therefore, there is no
reason for the increasing part of the usual U-shaped average cost curves. Hence, the
structure of the theory of perfect competition does not allow for the case of
increasing cost as the scale of production increases, simply because there is no
reason whatsoever for firms to abandon their minimum average cost and move to a
higher point on their U-shaped average cost curves. On further consideration,
however, in neoclassical theory, decreasing returns to scale in production arise if
and only if we assume that one factor of production, let us say land, is constant,
whereas the other factor, let us say labour, is variable. The increase of the variable
factor of production past the point of optimization of production gives rise to
decreasing returns to scale.” However, the obvious question is why would someone
leave the perfect combination of factors of production (e.g. land and labour) and
would produce at a level beyond that optimal level of production?

Consequently, the only assumption that seems to pass the test of logical consis-
tency is that of constant returns to scale which is described by constant average cost
curves whose shape is straight line parallel to the horizontal line representing output
produced (Sraffa 1926, p. 540). Thus, Sraffa through a critique of the Marshallian
theory of the firm was led to a realistic configuration of the average cost character-
ized by constant returns to scale very similar to that of classical economists (ibid,
p. 544). Figure 5.3 below displays a straight line infinitely elastic with respect to the
output produced average cost curve, which is equivalent to saying that there is no
difference between the marginal and the average cost curves of the firm.

If we suppose that the demand for this particular firm is higher than its average
cost, the excessive profits will attract new firms in the industry, and the demand
curve d, will decrease moving to the downward direction. If again firm’s demand
curve is below the average cost, then, once again, there is disequilibrium, and firms
will exit the industry causing demand curve d; to increase for the remaining firms,
that is, to move in the upward direction. The ‘equilibrium’ is attained if, and only if,
the demand curve (and by extent marginal revenue, MR, and price, P) coincides with
the marginal and average cost curves. But in this limiting case and while we are in
the quest of a single equilibrium point, we arrive at a situation of infinite equilibrium
points, a result which leads to the conclusion that we simply cannot define the supply
decisions of the perfectly competitive firm in the presence of constant returns to
scale and, therefore, we cannot determine the size of the perfectly competitive firm.
Consequently, the assumption of returns (increasing, decreasing or even constant) to

"The usual example employed in such analysis is that of the cultivation of a parcel of land, whereby
as the number of workers increases, the output produced initially increases at an increasing rate, but
past a point (inflection point) the rate of increase slows down until the attainment of the optimum
combination of land and labour, that is, the point that maximizes the output produced. Beyond this
optimal point, the returns to land become diminishing.
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Fig. 5.3 Average and marginal cost with constant returns to scale

scale, which are internal to the perfectly competitive firm, are inconsistent with the
requirements of the theory of the perfect competition. If, on the other hand, we
suppose that the returns to scale are external to the firm and internal to the industry,
then we have shown that the notion of partial equilibrium is no longer applicable,
and therefore it must be abandoned.

Sraffa concluded that a simple and, at the same time, viable solution to the
internal inconsistencies of the perfectly competitive model might be its replacement
by the imperfect (or monopolistic) competition model which remains in the context
of partial equilibrium analysis. The imperfect competition model maintains the
hypothesis of a sufficiently large number of firms with the difference that their
product is differentiated, at least, in the eyes of consumers (Sraffa 1926, p. 545);
also consumers’ preferences do not easily change, because they are determined by
factors, such as the marketing of the product, the personal acquaintance and the
loyalty of customers to a specific firm that last for long. Thus, he proposed the
replacement of the model of perfect competition by that of monopolistic competi-
tion. Notes Sraffa

It is necessary, therefore, to abandon the path of free competition and turn in the opposite
direction, namely, towards monopoly.
(Sraffa 1926, p. 542)

In short, the theory of firm cannot be built on the assumption of perfect compe-
tition, because in actual competition it is unrealistic to say that firms sell any quantity
they produce at a given price. The production is not limited by cost, but rather by the
downward-sloping demand curve.

The consequence of Sraffa’s critique of perfect competition was the development
of the model of imperfect competition by Robinson (1933) in Cambridge, England,
and in the same year of the model of monopolistic competition by Chamberlin
(1933) in Cambridge, Massachusetts. Between the two, Robinson openly admitted
that her work was directly influenced from Sraffa’s articles; nevertheless, her
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analysis was based on the tools of the Marshallian tradition and not to the classical
approach. It is important to note that Robinson, soon after the publication of her
book, essentially abandoned the further development of ‘imperfect competition’ and
the associated with it ‘revolution’.® Chamberlin, on the other hand, was not at all
willing to admit any external influences to his work other than his supervisor’s Allyn
Young. He vehemently denied any influence especially coming from Sraffa’s
articles and the theoretical developments in Cambridge, England. In spite of all
these, Chamberlin produced a body of work which was much more faithful to
Sraffa’s suggestion, and he managed to develop new analytical tools promoting
the concept of ‘monopolistic competition’ until the very end of his life.

One of the surprising results of the analysis of monopolistic competition lies in
the triumphal comeback of perfect competition. We already mentioned that the idea
of perfect competition was a very old one and can be traced back to Cournot (1838)
whose duopoly exercise was based on profit maximizing choice of output by
equating the marginal revenue to marginal cost. Cournot’s ideas, however, could
not attract attention in the early nineteenth century because of the absolute domina-
tion of classical approach. The long depression of 1873—1896 created the necessary
conditions for the advent and acceptance of new ideas. In fact, Edgeworth (1877)
developed further the notion of perfect competition by detailing its requirements;
however, his analysis did not receive broad acceptance because of the dominance of
the ideas of classical economists.

Marshall with respect to the classical notion of competition, as in many others,
sought to assimilate it into the neoclassical theory and through its mathematization
and the use of marginal analysis to give it the status of positive science. He was fully
aware that such an assimilation is not easy to carry out and in short time but
rather gradually and above all silently over the passage of long time. The reason
for the gradual and silent abandonment of classical competition was that its replace-
ment, that is, perfect competition, a patently unrealistic model was extremely hard to
be accepted. Classical competition is not the only concept characterized by realism
and at odds with the neoclassical theory but one from many that Marshall sought to
assimilate for the exact same reason and the same strategy. Starting with Smith’s
notion of increasing returns to scale which take place over the passage of real and
long time, Marshall by eliminating the time factor reduced Smith’s and the classical
notion of returns to scale to simply what happens to output in the face of a given
change in the amount of a factor of production holding all the others constant. In
similar fashion, Ricardo’s decreasing returns to scale (law of diminshing returns, see
Chap. 8) that are supposed to take place in agriculture or mines after the passage of
long actual time was cast, once again, by Marshall in the neoclassical static

81n fact, she had written very little (after the publication of her book) about imperfect competition,
apparently because she had lost faith in the concept and she did not like the developments around
it. Her few brief articles on competition (perfect or imperfect) that she published after 1933 did not
have anything really new, but rather they summarized and further elaborated previously advanced
positions (Robinson 1934, 1953). Her interests were diverted to the neoclassical theory of capital
and economic growth that were to become fiercely debated topics in economics.
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framework of analysis. Ricardo’s labour theory of value (see Chap. 1), is another
example of Marshallian assimilation strategy, according to which Ricardo’s theory is
interpreted as a cost of production theory with the difference that rent was not
included as a constituent component of cost and demand was unaccounted for.
Thus, Ricardo’s incomplete or rather less developed theory of price determination,
was supposed to become more precise once the cost of all the factors of production
along with the demand side of the market were fully integrated into a cost of
production theory. The classical notion of productive and unproductive labour (see
Chap. 9) is another example of this assimilation strategy. In all cases, Marshall made
systematic efforts to fit the classical analysis into neoclassical ‘garment’. He argued
that classical economists simply did not know supply and demand theory and partial
equilibrium analysis, and this is essentially the reason why they presented their
theories in an incomplete and imprecise manner; hence, the classical theories ought
to be reformulated and integrated gradually and silently into the neoclassical theory.
Returning to the concept of perfect competition, it was not until the interwar period
that perfect competition was fully formulated, mainly because of Knight’s (1921)
book (for details see Stigler 1957; McNulty 1967; Marchionatti 2003). However, it
took many years before the explicit incorporation of perfect competition into neo-
classical economics was fully accomplished.

A salient feature of perfect competition is that there is no reason for price
competition, the quintessence of competition in classical economics. Hayek pointed
out the gap that exists between actual competition and perfect competition as
follows:

what the theory of perfect competition discusses has little claim to be called ‘competition’ at
all and that its conclusions are of little use as guides to policy.
(Hayek 1948, p. 92)

In effect, whenever competition is manifested in price-cutting behaviour, neo-
classical economics takes it as indication of imperfection in competition! By con-
trast, in the classical analysis, competition is expected to elicit price changes which
tendentially conform to cost of production. The requirement for the operation of
competition, as a dynamic process of rivalry according to Smith, was the situation of
‘perfect liberty’, that is to say, an institutional environment supportive to the free
mobility of capital and labour. By contrast, the notion of perfect competition does
not refer to a process but rather to a specific industrial structure in which each
individual firm is so small relative to the size of the market that cannot exert any
influence on price.

5.4.1 The Rise and Fall of the ‘Imperfect Competition
Revolution’

The theory of imperfect competition that was developed in the interwar period is also
based on a static analysis, and it can be viewed as a situation that arises when each
individual firm is large enough relative to the size of market. Consequently, a firm
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with these characteristics can practice some control over prices and output produced.
During ‘the years of high theory’—as Shackle (1967) characterized the period that
begins in 1926 and continues up to World War II—the theory of monopolistic
competition in combination on the one hand with the theory of general equilibrium
of Hicks and Samuelson and on the other hand with the advent of the new welfare
economics achieved almost the total replacement of the classical idea of competition,
as a process of rivalry between firms, with the idea of competition as a final situation.

As we pointed out in the previous section, the neoclassical notion of competition up
until the first two decades of the twentieth century was closer to that of classical
economists (Stigler 1957) rather than to that of Cournot and Edgeworth. Marshall
envisioned competition more like as a dynamic process as this can be judged by the
use of metaphors from the natural world to describe competition in the economic
world. Marshall’s theorization of competition is not independent of the fact that he
studied in Germany (1868 and 1871-1872) and he was influenced by the German
Historical School known for its search for realism and theories that pass successfully
the historical test (Hodgson 2005). With such a theoretical background, it comes as no
surprise that Marshall does not acknowledge the hypothesis of perfect information in
his notion of competition (Hart 2003); in fact, there is only a single reference in
Marshall’s (1890, p. 314) book to the notion of ‘perfect competition’. Stigler (1957)
mentions that in the first edition of Marshall’s book, competition is taken to mean the
exact same thing as in Adam Smith, and only in the later versions of his book does
Marshall refer to competition to mean a perfectly elastic demand curve for the
individual firm. And while this situation continued in the 1930s, the books of
Chamberlin and Robinson sparked a renewed interest in the static analysis of market
forms. Keywords such as monopoly, oligopoly, price stickiness, market power, price
discrimination, labour exploitation, excess capacity and the like activated the interest
of economists and policymakers in order to eliminate these undesired features of
markets.

The intellectual atmosphere in the 1890s up until the 1920s was that of liberalism
that was conducive to the development of a merger wave that led to the creation of
big business in the years before the collapse of the stock market and the outbreak of
economic crisis in the 1930s. In particular, after 1932 government intervention was
deemed necessary for the limitation of market power of big businesses. In fact, the
usual argument (e.g. Berle and Means 1932) was that prices in the US economy
became increasingly stickier in the consumer goods’ industries due to the concen-
trated and, therefore, monopolistic structure. Berle and Means (1932) further argued
that these ‘sticky prices’ undermined the already constrained purchasing power of
consumers. The same phenomenon was observed in the capital goods’ sectors,
meaning producers were less willing to invest in new plant and equipment. Price
stickiness thus inhibited the recovery of both the demand for consumer goods and
the demand for intermediate or investment goods thereby precipitating the depres-
sion. Naturally, such views offered the necessary economic rationale for government
intervention in the markets. In fact, governments became increasingly more inter-
ested in correcting the operation of actual markets in the effort to bring them closer to
the hypothetical perfectly competitive market structures (Bishop 1963; Dilorenzo
and High 1988). This is equivalent to saying that the actual markets were
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characterized by some degree of imperfection in their operation, and hence they were
found in divergence from an ideal operation which was identified in the notion of
perfect competition.

The preparatory work already had begun with Cournot, continued with Edge-
worth and its details became more specific in Knight’s (1921) book. The change in
the intellectual atmosphere can be better understood by comparing the US economy
in the 1930s with that of 1890s. More specifically, in the 1890s, the Sherman
antitrust legislation found more opposition than support for reasons that have to do
with the widespread acceptance of the classical notion of competition among
economists and policymakers. Phenomena such as price competition, product dif-
ferentiation, innovation and dominant position of a firm in a market were perceived
as natural and therefore expected phenomena; thus, government intervention in the
markets, as argued, could only be against free competition (Stigler 1982; Dilorenzo
and High 1988).

In the interwar period, however, because of Sraffa’s critique, the focus of
attention had shifted on the development of the theory of imperfect
(or monopolistic) competition and the suppression of the unrealistic and logically
inconsistent theory of perfect competition. The theorization of competition in its
imperfect form during the 1930s led to the development of the field of industrial
organization (particularly in the USA), which on the one hand encompassed the new
theoretical refinements of the theory of the firm and forms of competition and on the
other hand made an effort to give quantitative content to these forms. Policy
interventions required the collection of detailed industry data on prices, costs, output
and concentration ratios whose systematic collection begins approximately the same
time with similar efforts towards a system of national income accounts for the
aggregate economy and macroeconomic policy purposes. These parallel develop-
ments lend support to the view of outbreak of two revolutions (one in microeco-
nomics or monopolistic competition and the other in macroeconomics or Keynesian
revolution) in economic theory that took place at approximately the same time.
However, these developments in monopolistic competition theory were not to last
for long, and gradually economists rediscovered the notion of perfect competition.
As Stigler notes:

The theory of imperfect competition has raised questions which it cannot answer satisfac-
torily until the theory of perfect competition has been much more fully developed. [...] the
chief work of economic theorists should for the present still be in the theory of perfect
competition.

(Stigler 1937, p. 707)

Consequently, from the early 1930s onwards, the notion of perfect competition
comes back stronger, thus disappointing Sraffa, who apparently realized that the
direction of research on monopolistic competition had created its own momentum
and inescapably was drifting further away from the dynamic classical theory of
competition going towards the neoclassical static notion of perfect competition.
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5.4.2 Salt and Sweet Waters Economic Perspectives

Meanwhile many neoclassical economists in the USA (this time in Chicago) per-
ceived the ‘monopolistic competition revolution’ as a departure from scientific
analysis that economics ought to follow in a way similar to physics and the other
‘hard’ sciences; worse of all, it was perceived as a critique of the actual market
system which in turn created the need for government’s corrective role in the
economy. Stigler was very specific about the implications of monopolistic compe-
tition to the neoclassical theory of the firm. He described monopolistic competition
and its implications in the following terms:

The new theory, in other words, has become something of a destructing fad. It seems often to
be an escape from the very hard thinking necessary to secure a satisfactory and useful theory
of perfect competition. Sound theories of price and production are indispensable to the
solution of even the simplest practical problems. Yet the majority of the writers on imperfect
competition seem not to realise that almost all the important concepts they have taken from
perfect competition are suspect.

(Stigler 1937, p. 708)

Furthermore, Stigler (1937) claimed that the ‘newer literature of imperfect com-
petition’ is so complex that it is incomprehensible for the legislator and the lawman,
and so it is extremely difficult to find useful applications. In fact, both Stigler and
Friedman opposed vehemently to all efforts for further elaboration and possible
improvement of the theory of monopolistic competition. An example of how much
Stigler objected to the theory of monopolistic competition is that in his microeco-
nomics textbook (published in 1942), there is not even a single reference to
Chamberlin’s work, while Robinson is only mentioned en passant in the discussion
of price discrimination. Stigler’s opposition was based on the idea that such a
direction of research in monopolistic competition would render economic analysis
more case-oriented and, therefore, the lack of generalizations would deprive eco-
nomic theory from its scientific content. It is interesting to note in this connection
that Hicks (1946) also recognized that the abandonment of perfect competition and
its replacement by monopolistic competition would undermine the scientific status of
economic theory:

A general abandonment of the assumption of perfect competition, a universal assumption of
monopoly, must have very destructive consequences for economic theory. Under monopoly
the stability conditions become indeterminate; and the basis on which economic laws can be
constructed is therefore shorn away [...].

(Hicks 1946, p. 83)

Friedman (1953) argued also against monopolistic competition mainly on meth-
odological grounds, i.e. a model is judged according to its predictive content and not
the realism of its assumptions. On further consideration, however, we discover that
the methodological rejection of imperfect competition was, in fact, first launched by
Stigler (1949); nevertheless, Friedman (1953) popularized this methodological prin-
ciple so much that at the end it came to be associated with his name. In this context,
he used the example of the price changes of an indirect tax imposed on cigarettes
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whose results could be predicted with sufficient accuracy using partial equilibrium
analysis in the context of perfect competition.

Similarly aggressive was the stance of both Stigler and Friedman with regard to
the concept of ‘workable competition’ that was introduced and promoted by Clark
(1940). According to workable competition, the efficiency results of perfect compe-
tition can be obtained, while its unrealistic assumptions could be relaxed and perhaps
abandoned. The idea is that the existing imperfections in real markets may neutralize
each other and the end result might be similar to this obtained in perfect competition.
Stigler (1968) argued that the trouble with the workable competition approach was
the same with that of monopolistic competition, that is, he found it vague enough to
be translated into a practical model, and since such a model (i.e. perfect competition)
already exists and it has been used successfully as a standard for purpose of
comparisons, there is no reason to replace it by another one. A characteristically
different effort was that of Triffin (1941) who sought to reorient the theory of
monopolistic competition away from partial equilibrium towards general equilib-
rium analysis. Friedman’s response was immediate and directed against such a
general equilibrium approach for the practical problems since economists want to
apply their theories at the level of industries, not at the level of firms or of the
economy as a whole. Consequently, since industries are so important and are not
accounted for in the analysis of monopolistic competition, it follows that monopo-
listic competition must go. Stigler (1949) was also dismissive of Triffin’s version of
monopolistic competition characterizing it as ‘ad hoc empiricism’.

These developments led to the idea of testing empirically the alleged imperfec-
tions of the actual market system claimed by the monopolistic competition econo-
mists. Stigler (1949), for example, argued that the predictions of the monopolistic
competition model are not far from those of perfect competition. The ensuing
research gave rise to several studies in the University of Chicago and elsewhere
about the limited empirical significance of monopoly and monopolistic competition.
Meanwhile, at the macroeconomic level, the welfare implications of monopoly for
the economy as a whole were estimated to exert a negligible effect that did not
exceed 1% (approximately, one-seventh of 1%) of the GDP in the US economy
(Harberger 1954; Schwartzman 1960). These results were in favour of the perfec-
tionists, at the University of Chicago, who claimed that the actual economies do not
differ in any empirically significant way from the ideal of perfect competition and
thus there is no need for the corrective role of government intervention in the
markets.

Stigler and economists in the University of Chicago tradition were more inter-
ested in downplaying the importance of actually observed features of real competi-
tion such as the degree of concentration, high capital requirements, advertising
expenditures and the like which are strictly connected to monopolistic competition
and give rise to power over market forces. They argued that, if the time period is long
enough, industry profit rates tend to equate to the economy’s normal that is the
competitive (average) rate of profit. It is interesting to note that the above arguments
were developed in the context of a dynamic analysis completely distant from the
static analytical framework utilized in the paradigm of perfect competition. Hence,
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the empirical dimension of this approach has only nominal similarities to neoclas-
sical theory of perfect competition and surprisingly enough displays startling simi-
larities to the classical theory of competition as a dynamic process that evolves over
long stretches of time.

By contrast, the research at Harvard University sought to expose the imperfec-
tions of the actual market system and to stress the need for government intervention;
nevertheless, since the model of perfect competition was always present in the
background of the analysis, naturally, it became the unambiguous standard for
comparisons and the objective of economic policy measures.” The economic crisis
of the 1930s and the intellectual atmosphere of that time were against big firms
which were considered responsible for the depressive economy; as a consequence,
interventionist policies were in the agenda. The government was supposed to have
the power to ‘correct’ the functioning of real markets, which apparently were far
from being perfect; hence, government’s role in this neoclassical economic perspec-
tive was to correct market imperfections in a way such that the actual economic life
to come as close as it gets to the perfectly competitive one. In this spirit antitrust laws
were introduced, mainly in the 1930s, in order to deter and ultimately prevent
monopolies and enhance, if not establish, perfect competition conditions. The idea
was that if the economy is left to its own devices, it is driven either to monopolistic
competition, or it takes much longer to return to its ideal state of perfect competition.
In Harvard University, Mason (1939) promoted the so-called structure-conduct-
performance paradigm of industrial organization, according to which the structure
(i.e. the number and the size distribution of firms) of an industry determines the
conduct and performance of firms in the industry (Caves 1964).10

Clearly, the monopolistic competition revolution did not last for long, and its
initial outbreak and brief ascent only had, as an unintentional effect, the restoration
and upgrading of the perfect competition model as the ideal standard that actual
economies with the help of government intervention may approximate. In other
words, the economists in Chicago were promoting the idea of perfect competition in
a direct way and in direct opposition to monopolistic competition. The economists at
Harvard, on the other hand, were promoting the idea that monopolies and oligopolies
dominate the markets and the result of their dominance is higher prices and under-
utilization of capacity. Nevertheless, they also promoted the perfectly competitive
model as the ideal standard that markets ought to emulate.

Meanwhile in macroeconomics, the emergence of Monetarism in the 1970s and
1980s together with its successor, the New Classical Economics and the associated
with it ‘rational expectations hypothesis’, questioned some of the fundamental

For a comprehensive survey of the empirical research in industrial organization, see Semmler
(1983) and Scherer and Ross (1990).

19These efforts were continued by Mason’s student, Joe Bain, who introduced the concept of limit
pricing according to which the price setting of firms does not necessarily relate to current but rather
to future profit targets (Bain 1949). He also discussed pricing schemes according to which firms
could charge a price higher than average cost for a long period of time because of entry barriers
(Bain 1956).
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premises of Keynesian economics. In so doing, once again the issue of the ineffec-
tiveness of economic policies and, in general, government intervention in the
markets was brought to the attention of economists and in a sense ‘policymakers’.
The new analytical framework was based on the idea that economic agents on an
average act on the basis of rational expectations and in so doing they are capable of
predicting the long-run results of government intervention in the very short run,
thereby negating the effectiveness of economic policies with respect to the level of
output and employment. Consequently, according to the New Classical approach,
economic policies, in the long run, are purely inflationary with negligible effects on
output and employment; thus government’s role in the economy, once again, should
be kept to a minimum, and its focus must be on deregulation issues in enhancing
(perfect) competition in the effort to promote economic growth and employment.
However, the continuing slowdown in the 1980s discredited even the New Classical
approach along with their rational expectations hypothesis paving the way for the
development of new macroeconomic approaches based on market imperfections and
the guiding role that a government may have in the economy. Thus, in the late 1980s
and 1990s, the advent of New Keynesian and more recently the New Consensus
Macroeconomics (Arestis 2009) are associated with what we may call as the ‘second
monopolistic competition revolution’ (Tsoulfidis 2010).

Monopolistic competition modelling in its comeback was by far more realistic as
it theorized the salient features of competitive behaviour utilizing game theory and in
so doing gained popularity once again. However, in retrospect, and up until now,
although there has been a whole host of game models, none of them are generally
accepted as representative of the behaviour of an actual competitive industry. These
imperfect competition models were further elaborated so as to become part of new
theories of labour economics, international trade and economic growth. On further
examination, one discovers that the currently popular imperfect competition models
have one element in common with their counterparts of the 1930s, their fundamental
faith in perfect competition. This faith in perfect competition featuring all these
models is described pretty well in Krugman and Wells’ (2009) popular microeco-
nomic text, when they state that:

much of what we learn from the study of perfectly competitive markets—about costs, entry
and exit, and efficiency—remains valid despite the fact that many industries are not perfectly
competitive.

(Krugman and Wells 2009, p. 388)

In the recent decades, there has been more and more reliance on game theory, but
on further consideration we discover that the route through the game theory is an
admission that the usual textbook analysis of competition is far from being satisfac-
tory since there is no generally agreed-upon game to characterize the behaviour of a
competitive industry.
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5.4.3 Monopoly and Other Heterodox Approaches

The dominance of neoclassical analytical framework of competition is due, at least
in part, to its uncritical acceptance by many heterodox economists. For reasons that
are not entirely understood, many from the heterodox economists theorized, and not
few even today still hypothesize, that the model of perfect competition was realistic
for the analysis of capitalism in the nineteenth and perhaps in the early twentieth
centuries, when the (absolute) size of firms was undoubtedly smaller than today’s
firms; therefore, at that time, firms were following price signals simply because they
were weak to confront the power of market forces. Many, therefore, heterodox
economists (Kalecki, Sweezy, Foster, among others) have argued, time and again,
that the last decade of the nineteenth and early twentieth centuries marked a new era
of capitalism, where a small number of giant corporations (megacorps) succeeded to
acquire, because of their size, power over market forces thereby fixing their prices at
levels which establish rates of profit higher than the economy’s average one.

The problem with this particular heterodox perspective of competition, according
to which firms have power over the market, is that it does not provide the required
theoretical and empirical justification. There is no doubt that, with the passage of
time, the absolute size of firms, on average, has increased, but in any case, this alone
does not mean that their command on market forces has increased because the size of
the market has increased as well. Only an empirical research that relates firms’ size to
market power could make sense, but such empirical analysis is extremely difficult to
be contacted due to lack of data. Moreover, a greater relative size does not neces-
sarily imply higher profitability, and this is certainly an empirical issue that gave rise
to an extensive list of studies in the USA and elsewhere. The evidence, to the extent
that we know the literature, does not lend support to the view of ‘market power’,
especially when the time span of the analysis is sufficiently long (Mueller 1990;
Tsoulfidis and Tsaliki 2013; Shaikh 2016).

In closing the brief presentation of the way which the model of perfect compe-
tition was perceived by economists, we should refer to Schumpeter’s (1942) keen
analysis of competition. Schumpeter and also other Austrian economists
(e.g. Kirzner 1987) are critical of the state conception of competition, either in its
perfect or in its monopoly form. Schumpeter has many interesting insights on the
nature of competition as a rivalrous process of discovery in which entrepreneurs seek
new profit opportunities in a world whose only constant is its continued change; he is
also famous for his oxymoron description of the dynamic competitive process
known as ‘creative destruction’, whereby excess profits are not a sign of lack of
vigorous competition but rather manifestation of entrepreneurial response to ever-
changing market conditions. In spite of the realism of their premises, Austrian and
also evolutionary economists have not managed, so far at least, to present their views
in an accepted and, at the same time, a workable and testable model of competition.
Furthermore, Schumpeter was dismissive of the idea of the supposedly existence of a
perfectly competitive stage of capitalism, which, from a point onwards, was ‘meta-
morphosed’ to its ‘monopolistic stage’ (ibid, p. 81) and characterized the existence
of such a stage of capitalism ‘wishful thinking’ (ibid, p. 106). Nevertheless, it is
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important to point out that Schumpeter is not always consistent with his views on
competition as he was influenced by the writings of Chamberlin and other econo-
mists at Harvard University; thus, one cannot pinpoint with certainty what exactly he
thinks, and it seems that he did not completely break with the neoclassical view
although he notes that ‘[p]erfect competition is not only impossible but inferior’
(ibid, p. 106).""

5.5 Competition as a Process of Rivalry

As we have already discussed in Sect. 5.2, classical economists, Smith, Ricardo and
J.S. Mill, define competition as a process characterized by the free flow of capital and
labour leading to the tendential equalization of inter-industry rates of profit. It is
important to emphasize that the elimination of differences in inter-industry rates of
profit and their long-term tendential equalization towards the economy’s general rate
of profit rate is attained through the acceleration or deceleration of capital accumu-
lation (investment) and not necessarily by the entry or exit of firms. Thus, for
classical economists competition is a dynamic process, and the equalization of
industries’ rates of profit takes place on an average through a ‘cycle of fat and lean
years’. Unlike the neoclassical analysis, it is clear that the classical approach to
competition attempts to theorize the real features of the way in which markets
function; it does not envision a hypothetical ideal market model and then to compare
it with the actual functioning of markets in order to identify possible discrepancies.

Marx’s analysis of competition is based and, at the same time, extends the
classical conception of competition. The salient feature in Marx’s analysis is that
competition is a derived concept and not the starting point of the analysis. In fact, the
starting point of Marx’s analysis is the expansion of profits as an end in itself, and
therefore the analysis of competition among capitals follows the laws of capital
accumulation (Rosdolsky 1977; Shaikh 1980a; Semmler 1983). For example,
Ricardo begins his analysis of the determination of the value of commodities by
assuming at the outset that the equalization of the inter-industry rates of profit to the
economy-wide one is the final result of the whole process. In contrast, for Marx, such
a determination of values of commodities requires a number of intermediate steps
which are detailed in the first two volumes of Capital and eight chapters from
Capital 11I. As the units of capital strive to expand their market share, production
and profits, they must take actions to confront the efforts of other similarly engaged
units of capital. This is the reason that Marx argues that the analysis of the laws of
accumulation, what he calls the ‘inner nature of capital’ (Capital I, p. 316), precedes
the analysis of competition. And, furthermore, the competition of capitals is the
mechanism by which the laws of capital accumulation be:

felt by each individual capitalist, as external coercive laws.
(Capital 111, p. 592)

See also Michaelides and Milios (2005).
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For Marx, competition is envisioned as a turbulent and inherently violent process
that resembles, in many respects, actual ‘war’ (Marx 1847). The market share of
firms, for example, is like the territory of countries engaged in war, while technical
change is like the arms race, since it is through technical change that firms can lower
their unit cost and prices, attack their competitors and expand their market share at
the expense of their competitors (Shaikh 1980a, b). The warlike aspect of competi-
tion in Marx is discussed in his writings already prior to Capital (e.g. Marx 1847)
and also can be found in the writings of Engels, who generalized the rivalrous
competition to many aspects of economic life. For instance, he notes:

Competition is the completest expression of the battle of all against all which rules in modern
civil society. This battle, a battle for life, for existence, for everything, in case of need a battle
of life and death, is fought not between the different classes of society only, but also between
the individual members of these classes. Each is in the way of the other, and each seeks to
crowd out all who are in his way, and to put himself in their place. The workers are in
constant competition among themselves as are the members of the bourgeoisie among
themselves. The power-loom weaver is in competition with the hand-loom weaver, the
unemployed or ill-paid hand-loom weaver with him who has work or is better paid, each
trying to supplant the other.

(Engels 1845, pp. 75-76)

Hence, the notion of capitalist competition is beyond the relationship of individ-
ual capitals with one another; it includes workers and potentially it extends to include
government agencies, such as antitrust authorities and the like.

Marx’s analysis of competition is further elaboration, extension and advancement
of the analysis at a level much higher than that developed by the old classical
economists. Hence, competition is described as a process of rivalry between
involved entities in their incessant struggle for survival which, in the conditions of
capitalism, is manifested by the insatiable desire of capital to obtain the largest
possible profit as a condition sine qua non for its own survival. Their repressible
desire for profit leads each capital in rivalry with any thing standing as an obstacle to
fulfilling its primary objective. This rivalry, leading to the extinction of some capitals
(firms) and the strengthening of others, turns:

» Each individual capital against others in the battle for a larger market share and
the reduction of the number if not the displacement of other capitals

» Capital against labour in order to cut wages, increase length and intensity of
labour process

e Capital against the state in order to eliminate any legal obstacles standing as
barriers and restrictions to its actions

» State against other states to safeguard or even to conquer markets or sources of
raw materials for their firms

* Workers against other workers for employment positions

Of course, here we can distinguish other more specific competitions such as
between genders, races, employed versus unemployed and the young versus the
older known as intergenerational competition, among others. In other words, capi-
talism creates the conditions for generalized competition; boldly put, ‘war of all
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against all’ according to the famous Hobbesian phrase which is similar to the
Heraclitus’ dictum that ‘the father of all is war [= competition]’.

But if competition in Marx was confined to these avowedly highly interesting
aspects, then essentially, we would be limited to Marx’s political, sociological or
philosophical writings and not his mature work in Capital. In this second and more
mature stage of analysis, Marx argued that competition gives rise to a number of
consequences with more and of course far-fetching implications which are not
restricted to generalized rivalry; in particular, competition allows the ‘laws of
motion’ that govern the capitalist society to become visible. Marx systematically
develops such a theory of realistic competition, which is mainly found in Capital 111,
whereby, competition is described as warfare between units of capital literally
battling ‘over prices and markets’. Some central features of this conceptualization
of competition also exist in the writings of Schumpeter (1942, 1954) and other
Austrian economists, but the differentia specifica is that Marx distinguishes between
the two moments of competition, namely, competition between and within indus-
tries. It is important to stress at this point that the introduction of the notion of
regulating capital not only integrates the two moments of competition, but what is
more important is that it derives regularities specific to each moment. Such a crucial
distinction is not made, at least with the same analytical rigor and the same content,
neither by the old classical economists nor by Schumpeter and the Austrian econo-
mists. The neoclassical economists, on the other hand while they distinguish
between inter-industry and intra-industry competition, nevertheless their analysis
is conducted mostly on formal and not on substantive grounds. For example, the
equalization of profit rate must take place not only between but also within
industries.

The salient feature of competition within industries is the prevalence of a single
market price out of ‘individual values of commodities’, whereas the salient feature of
competition between industries is the tendential equalization of the industrial rates of
profit and the formation of the prices of production (Capital 111, p. 180). In short,
competition leads (tendentially) to the establishment of a common rate of profit and
the formation of equilibrium prices across industries and a uniform price with
differential rates of profit between firms in the same industry. In what follows, we
analyse these two moments of competition and their synthesis through the concept of
regulating capital and its relation to dominant technique.

5.5.1 Competition Within Industries

Starting with the aspect of competition between firms within an industry (Capital 111,
pp. 138-139, 178-186, 197-198 and 641-645), firms are viewed as large units of
capital engaged in a fierce price-war with one another in their continuous struggle to
secure and, if possible, to expand their share at the expense of their competitors.
Capitals in this warlike competition are successful only by slashing unit costs
through new innovations usually associated with the introduction of fixed capital
enabling the further division of labour and increase in productivity, thereby making
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possible the undercutting of price, the elimination of competitors and competition
itself at the end.

The battle of competition is fought by cheapening of commodities. The cheapness of
commodities depends, ceteris paribus, on the productiveness of labour and this again on
the scale of production. Therefore, the larger capitals beat the smaller.

(Capital 1, p. 626)

Although Marx was writing in the nineteenth century, his analysis, contrary with
the expectations of the monopoly school and other heterodox approaches, begins
with large units of capital, which are already in the battle to reduce unit production
costs through increasing mechanization. Thus, the units of capital that manage to
innovate are in a position to undercut their selling price and increase their market
share. Imitators cannot follow immediately for they are stuck with their fixed capital,
which must be kept in operation for a certain period of time in order for their owners
to be compensated for their investment at least up to a certain point. The innovators
as they increase their capital per unit of output produced will temporarily decrease
their profit rates. However, by decreasing the selling price of their commodity and
expanding their market share, they raise their profit margin on sales (or cost), and
gradually their rate of profit becomes from the highest, if not the top, in the industry.
Eventually, all producers sell the same commodity for approximately the same price;
thus, the first consequence of intra-industry competition is the establishment of the
same price, or what is known as the ‘law of one price’ (LOOP) (Capital 111, p. 865).

It is important to emphasize that the equalization of prices between firms (capi-
tals) operating within an industry is only tendential, that is, all firms in an industry
are likely to sell at approximately the same price. This does not mean that there is no
dispersion in prices inside the industry, on the contrary; however, the expectation is
that the standard deviation of this dispersion to vary from product to product and to
depend on the different conditions of its provision, such as the proximity to the
market, the lack of adequate information, the consumer habits and the like.
Figure 5.4a exemplifies the price dispersion in accordance with the classical analysis
of competition, while Fig. 5.4b illustrates the uniform pricing within the neoclassical
analysis of perfect competition.

It follows, therefore, that firms with lower unit costs will end up making rates of
profit in excess of those operating with higher unit costs since in the market all face
approximately the same price. Hence, the LOOP imposes differential profitability
between firms within the same industry, and this is the second consequence of intra-
industry competition. The differential rates of profit within industries are expected to
persist because some of the elements of production, such as location, climate, natural
resources, management and the like, are not easily reproducible and because the
innovative business activity and expectations are not the same (Shaikh 1980a;
Semmler 1983). As a consequence, although both classical and neoclassical con-
ception of competition have in common the LOOP, nevertheless the implications of
this law are entirely different in the two approaches. In neoclassical economics, the
LOOP is the consequence of firms’ homogeneity, whereas in Marx and more
generally in the classical approach, the same law reveals and underscores firm
heterogeneity. In short, in Marx, firm heterogeneity is the corollary of the tendential
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Fig. 5.4 Tendential equalization versus uniform price

establishment of the LOOP which gives rise to a stratification of both profit margins
and rates of profit.'> However, the ranking of the firms comprising the industry by no
means remains the same and with the passage of time changes.

The numerical example of Table 5.1 below shows the effects of intra-industry
competition on the profitability diversification within an industry. In this example,
we hypothesize three firms (or units of capital) with different capital stocks (K)
signifying differences in their production technique and therefore in their unit costs
of production (k); the expectation is that the profit margin on sales to be proportional
to capital stock.

The unit costs of the three firms in Table 5.1 are inversely related to their capital-
output ratios (C/x). The idea is that the more mechanized the production process of a
firm, the higher the productivity and therefore the lower the unit cost (see Chap. 4,
Tables 4.1 and 4.2 and Fig. 4.3). The LOOP imposed by intra-industry competition
leads to a hierarchy of profit margins on sales (/) and rates of profit (r); more
specifically, the profit margins on sales together with the rates of profit will be higher
for the firms with the higher capital-output ratio. As firms change their production
process and efficiency over time, their position in industry’s profitability scale may
change. Moreover, at any given time, the presence of unequal rates of profit between
firms within an industry does not necessarily signify monopoly or more generally
power of firms over the market forces; contrary, differential profitability is the direct
consequence of the process of real competition. One wonders whether the LOOP is
established in international exchanges, and our answer is in the affirmative as we
argue in Chap. 7.

>The intra-industry profit rates maybe in general the same only if there is perfect correlation
between the capital-output ratios and profit margin on sales or costs. For instance, firms with capital-
output ratio twice higher than that of others are expected to experience profit margins twice higher.
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5.5.2 Competition Between Industries

The first consequence of competition between industries is the activation of such
economic forces that ensure the tendential equalization of the rates of profit across
industries towards an average one. These forces arise from the fact that capitals in
every industry are compelled by competition to sell their commodities at prices that
incorporate the economy-wide average rate of profit. The rationale behind the
formation of the inter-industry average rate of profit is based on the following
sequential stepwise process:

o If the rate of profit of an industry is above the economy-wide average, then the
capital accumulation in the particular industry accelerates, as new capitals (inside
or outside the industry) are attracted and engaged in investment.

e If the rate of profit of an industry is below the average, capital accumulation
decelerates in the specific industry, and capital flows out to other more profitable
industries.

We note that the tendential equalization of profit rates across industries is a long-
run process and it does not exclude the entry or exit of new capitals. In general,
industries with the highest rates of profit are expected to experience acceleration of
investment, which increase their supply faster than their demand; as a consequence,
the price of their product and their rate of profit are driven to lower levels,
approaching the long-term average profit rate. The converse is true if the industry’s
rate of profit is lower than the economy’s average; accumulation of capital, i.e. new
investment and supply, will grow at a slower pace than industry’s demand, causing
prices to rise to a level that will incorporate the average rate of profit. According to
Marx:

Competition levels the rates of profit of the different spheres of production into an average
rate of profit through the continual transfer of capital from one sphere to another. The
fluctuations of profits caused by the cycle of fat and lean years succeeding one another in any
given industry within given periods must, however, receive due consideration [...]. Experi-
ence shows, moreover, that if a branch of industry such as say, the cotton industry, yields
unusually high profits at one period, it makes very little profit, or even suffers losses, at
another, so that in a certain cycle of years the average profit is much the same as in other
branches. And capital soon learns to take this experience into account.

(Capital 111, p. 208)

This turbulent process of equalization in the rates of profit means that the
variation in industry’s profitability does not follow any specific course; that is, the
ranking of industries’ rates of profit alternates over time. The mechanism that
generates the tendential equalization of industry profitability is the acceleration or
deceleration of capital accumulation and not necessarily the entry or exit of firms;
that is, the continuous flows of capital in and out of industries in the incessant quest
of profit opportunities. This process of continuous flow of capital does not imply that
the rates of profit among industries converge to the economy’s average rate of profit,

7, but rather it implies that this equalization is only attained on average and after the
passage of long enough time. At any particular time, there are differences in the rates
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Fig. 5.5 Long-run tendential equalization of inter-industry profit rates

of profit between industries. Figure 5.5 shows such a long-run equalization process
of industries i and j rates of profit to economy’s average rate of profit, 7.

In Fig. 5.5, we observe that industries’ rates of profit orbit around the economy’s
average one; and only over long stretches of time, the positive and negative
deviations cancel each other out, establishing thus equalization towards an ideal
average. That is to say, the average rate of profit is more of a conceptual device rather
than an actual figure known a priori to any individual industry. The process of
equalization of the rates of profit implies that each industry’s rate of profit should
repetitively cross over with the economy’s average one. In econometric terms, the
time series data of the deviation of an industry’s rate of profit from the economy’s
average one should be stationary. In other words, the dispersion of the rates of profit
around their average takes place quite regularly and never comes down to zero. This
is equivalent to saying that the two rates of profit (; and r;) do not converge to each
other; in effect, they are unequal and only after long stretches of time adding up their
positive and negative differences, we end up with a nearly zero outcome. Put it in
statistical terms, the variance of the deviations of sectoral rates of profit from the
economy’s average is not expected to display any particular pattern over time.'?

The second consequence of the tendential equalization of the rates of profit across
industries is that the profit margins on sales (or on cost) are directly related to capital-
output ratios. This result is derived in a straightforward manner from the definition of
an industry’s rate of profit. Thus, we can write

3For a formal presentation of the long-run equalization of the rates of profit as a gravitational
process, see Duménil and Lévy (1987), Flaschel and Semmler (1987) and Tsaliki and
Tsoulfidis (1998).
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where r; is industry’s j rate of profit, s is total profits, C is fixed capital stock, x is
gross output or total sales, m; is its profit margin on sales and (C/x); is its capital-
output ratio. The above formulation shows the direct relationship between the profit
margin on sales, m;, of an industry j with its capital-output ratio (C/x);. Since inter-
industry competition establishes the tendential equalization of the rates of profit
across industries (r; ~ 7), we have

mj = F(C/x)j, (5.2)

which indicates that the profit margins on sales tend to be proportional to relative
capital-output ratios.'* Thus, the high profit margin on sales (or cost) of capital-
intensive industries do not necessarily reflect a kind of monopoly power over the
market forces ascertaining the operation of capitalist competition and the inter-
industry equalization of profit rates to the economy-wide average.

For further elaboration, let us suppose industries i and j whose profit margins on
sales are m; and my;, respectively; we may write

c
i x); . C C
m_ ( /)‘ and miimj in so far as (—) = (—) . (5.3)
m; (%), > Y iz \X/

Hence, the necessary condition for the tendential equalization of inter-industry
profit rates to the economy’s average is that the industries’ profit margins on sales to
be proportional to their respective capital-output ratios. In neoclassical economics,
by comparison, inter-industry differences in profit margins are taken as prima facie
evidence of imperfection of competition. The reason is that in perfect competition
and in the long run, the profit margins on sales (or costs) are expected to equate to
zero, because prices should be equal to average cost; otherwise they reflect some
degree of power of firms or industries over the market forces. In contrast, in the
classical theory of competition, this phenomenon is viewed not only as normal but
also expected and manifested through the tendential equalization of the rates of
profit.

The capital-output ratio indicates the degree of mechanization of an industry and
simultaneously captures the size of the investment required per unit of sales. In the
neoclassical theory of industrial organization, a high capital-output ratio is taken
more often than not as a barrier to entry (minimum efficient plant) in the particular
industry and, at the same time, as a deviation from the small (relative to the overall
market) size of the firm required axiomatically for the fulfilment of the conditions of

“For the empirical investigation of this proposition along with others, see Shaikh (1980a and
2016), Semmler (1983), Ochoa and Glick (1992) and Tsaliki and Tsoulfidis (1998).
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perfect competition. Therefore, in neoclassical, post-Keynesian and monopoly cap-
ital theories, the high positive correlation between the profit margins and capital-
output ratios is viewed as evidence of the presence of oligopolistic conditions in the
industry. By contrast, in the theory of real competition, this high positive correlation
is an anticipated result of the competitive process itself. Furthermore, higher capital
requirements just specify the form and input (or output) features in an industry, and
they do not necessarily entail insurmountable obstacles to the flow of capital. In
other words, the level of capital requirements determines the form of capital mobil-
ity, whether it will be less flexible in case of high capital requirements and more
flexible where the investment requirements are small. The justification of this view is
that the credit system is almost always ready to grant access to the necessary funding,
provided that new investment promises profits even despite the high capital require-
ments. Moreover, as pointed out by Ricardo, the acceleration or deceleration of the
new investments can be made by entities that are already active in the industry by
just varying their equity and not necessarily by the entry or exit of new capitals.

Another ‘equally interesting consequence’ of inter-industry competition is that for
industries with high capital-output ratio and thus high entry (and also exit) costs,
variations in demand will be reflected more in variations in their capacity utilization
and less in price variations caused by the acceleration or deceleration of capital
accumulation. In other words, when demand changes, industries with a high capital-
output ratio tend to absorb the changes in demand more through changes in the rate of
capital utilization and employment and by far less in prices. As a consequence, these
industries are characterized by a smaller percentage change in profit margin for each
percentage change in sales, that is to say, with lower elasticity of profit margin with
respect to sales. Hence, the stylized fact of price rigidities in industries with heavy
capital requirements per unit of output is not necessarily a reflection of monopoly
power but rather the expected result of the actual operation of competition.

In similar fashion, the rates of profit in these heavy capital requirements industries
are also expected to display smaller variability than those industries characterized by
light capital requirements per unit of output. The intuitive idea is that if more of the
variability in demand is absorbed in output than in price changes, it follows that the
rate of profit will be less variable in high capital-output ratio industries than in the
low ones. Practically, this means that the heavy capital requirements industries will
display rates of profit that will remain above (or below) the average for longer
periods of time than the industries with light capital requirements (Botwinick 1993,
pp-143-150). These consequences of inter-industry competition can be shown
starting from the definition of the profit margin on sales m = r(C/x) whose total
differential (in discrete time) gives

Am = rA<C) +Ar(c> +Ar'A<C> .
X X X
—_——

~0

We divide through by m and we convert the above relationship in terms of
percentages
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By expressing the above relation in terms of elasticities with respect to sales
(output), we may write
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We stipulate that a percentage change in sales (Ax/x) or growth in demand leads to
infinitesimally small changes in capital stock'”; hence, for all practical purposes, we
can set AC/C = 0. In so doing, the elasticity of the rate of profit with respect to sales
becomes proportional to the elasticity of the profit margin on sales. By invoking the
second consequence of inter-industry competition according to which the profit
margins on sales (cost) are directly related to industry’s capital-intensity, it follows
that an industry with higher capital-intensity relative to the economy-wide average
will be characterized by relatively rigid profit margins on sales and hence low
elasticity of profit margins with respect to the growth rate of demand. Moreover,
the elasticity of the rate of profit with respect to demand will be proportional to the
elasticity of the profit margin on sales.

Summing up, the observed relatively large amounts of reserve capacity and price
rigidity in the capital-intensive industries have been interpreted by neoclassical, but
also some heterodox, economists as indexes of monopoly power. However, on
closer examination, these same phenomena are precisely those expected from the
operation of actual competition between capitals. The firms in the heavy capital
requirements industries tend to maintain relatively large amounts of reserve capacity;
but this is quite normal for the size of these firms because it costs them less to
accommodate variations in demand by fluctuations in their reserve capacity rather
than by changes in prices. Only in the longer run are these large-size firms expected

15 As explained above, industries with high capital requirements respond to changes in demand with
changes in their degree of capacity utilization and not by changes in their invested capital.
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to respond to persistent changes in demand by changing prices, profit margins on
sales and rates of profit. Thus, if demand increases, the heavy capital requirements
industries will experience high profits, as they increase their capacity utilization rate;
at the same time, new investment and entry of firms in the industry are not easy
because of high capital requirements. The converse will be true if demand falls; the
increase in excess capacity and low profitability act in a way like disinvestment,
while the exit of firms from these industries become costly in the short run (see also
Shaikh 1980a; Semmler 1983, Chap. 3; Botwinick 1993, Chap. 4; Moudud 2010,
Chap. 2).

5.5.3 The Regulating Capital

In the analysis of competition in Capital, we are confronted with the following
seemingly contradictory situation where the tendential equalization of inter-industry
rates of profit must come to terms with profit rate differentials between firms within
the same industry. As we presented in the previous sections, the competition
between industries establishes the tendential equalization of inter-industry rates of
profit to the economy-wide average, whereas the competition within an industry
brings about on the one hand the LOOP and on the other hand differential profit-
ability among firms.'® The answer to this seemingly paradoxical result is that the
equalization of the rates of profit across industries takes place not for all but only for
a specific type of capitals (firms) activated within industries known as the regulating
capitals.

Classical economists were well aware of the limitations in the flows of capital'” and
considered that the relevant rate of profit which participates in the inter-industry
equalization process is the one corresponding to the type of capital whose production
conditions make possible the expansion or contraction of industry’s capital accumu-
lation and in this sense of ‘marginal capital’.'® In Ricardo (Works L, pp. 73, 86-87), for
example, this kind of marginal capital is associated with the worst or, in Ricardo’s
wording, ‘the most unfavourable’ conditions of production, whereas on the other side
of the spectrum with the best according to Mill (1848, p. 131). Smith’s pin factory lies
somewhere between these two extreme situations as he notes that this ‘very trifling
manufacturing’ is the type of capital that changes take place and shape the rhythm of
capital accumulation in the industry. Hence, new capitals are expected to enter into an

'The reason is that an industry consists of a number of firms of different efficiencies resulting from
differences in management and other non-reproducible factors (location, climate, etc.); hence, some
firms use the latest technology and ideal location, and some others are stocked with outdated
technology and less privileged and therefore higher cost location.

"7 This is a reason for firms’ heterogeneity within an industry.

"81n a sense, classical economists had a view of marginal capital not in the neoclassical (or strictly
mathematical) sense of infinitesimally small change but rather as the type of capital on which
changes through investment flows take place.



232 5 Competition: Classical and Neoclassical

industry with the method of production or technology of the marginal or regulating
capital, which can be easily emulated, and, at the same time, the anticipated rate of
profit is high enough. In fact, the regulating capital of each industry is a concept
similar to what business people and also input-output economists call ‘the best-
practice method of production’, which is not necessarily the top method or the worst
but rather the one that makes the returns on investment worth taking.

More specifically, new competitors, by and large, aim at the most up-to-date
available production conditions (or plants) in the industry and not the outdated or
those of top efficiency. The outdated production methods, other things equal, display
profitability lower than the average, whereas the most profitable methods of produc-
tion may not be easily duplicated, or their reproduction may entail a certain degree of
risk, thereby discouraging potential new entrants. According to Shaikh (2008,
p. 167), the regulating conditions will differ in general from the industry’s average,
and they will be determined by the type of capital or technology in use associated
with ‘the lowest cost methods operating under generally reproducible conditions’
defining the socially necessary labour time needed for the production of the com-
modity and by extent its value. Hence, investment flows are attracted, neither to the
outmoded capitals simply because of their low profitability nor to the ultra-modern
technologies because of their high risk. Consequently, during ‘a cycle of fat and lean
years’, that is, over a long period of time, there is tendential equalization of inter-
industry profit rates for the regulating capitals.

The regulating capital is the concept that integrates the intra-industry and inter-
industry moments of competition. The profit rate of regulating capital determines the
return on new investments and also guides the industry’s growth rate. When two
regulating capitals display differential profitability, new investment flows differently
between the two industries; however, even an industry with low profitability will
experience some new investments because of the presence of different expectations
and uncertainty. Also, the regulating conditions do not necessarily determine a single
profit rate but rather one with a relatively small dispersion range. This is true even in
the case of a single regulating production method since there will always be
differences in administrative capacities, demand, location and the like giving rise
to differential profit rates. As a consequence, in a rather short span of time, the profit
rates in regulating capitals of various industries may differ even significantly from
each other and from the average and only after the passage of long time and on
average there will be equalization of the rates of profit."”

The problem with the concept of regulating capital is its identification and
quantification in actual economies. In principle, this appears theoretically, at least,
possible by observing the evolution of an industry over time and collecting data for a
group of firms with certain persistent characteristics. Practically, however, such
observations are extremely difficult to obtain for all industries in a single year,
let alone over many years. These difficulties lead to indirect methods of quantifying

19The discussion of the regulating conditions of production is intrinsically connected to the notion
of dominant technique which is presented in Appendix 1.
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the concept of regulating capital, and one of these is through the measurement of
profit flows resulting from recent investment activity and the assessment of the
corresponding rate of profit. Shaikh (1995, 2008) calls the particular rate of profit
taking part in the equalization process incremental rate of return (IROR) on capital,
and it can be approximated starting from the definition of the rate of profit

Tty
Ci

or o =rCi1, (5.3)

It

where r, is the rate of profit,z, is profits, C is fixed capital stock and ¢ stands for time.
Hence, the capital stock is lagged by one time period simply because profits come
after and not simultaneously with investment. If we differentiate Eq. (5.5) with
respect to C,_;, we get

d dr dry Cp
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The term dz,/dC;_, indicates the change in profits caused by a change in capital
stock of the past period, which is equivalent to saying caused by investment flows of
the past period, Ini_1,2° since dC,=AC,=I,—8C,_,=Iy, = net investment. Thus, we
have

dﬂ',/dct,1 ~ A]T,/INt,1 = P, (56)

which is the IROR, a concept introduced by Shaikh (1995) as a proxy for the rate of
profit of regulating capitals.

If information about the best method of production used by enterprises in a sector
is limited, the above relationship provides a practical way to determine p, which is
based on the reasonable assumption that investment flows are determined by short-
term returns and not by the rate of profit throughout the length of time of the
investment good in question. Hence, data on current firm’s profits (z,) can be
partitioned into profits from recent investments, e.g. of previous year (ply,_;), and
profits from earlier investments (z*), which is current profits in the absence of new
investments. That is, total firm’s profits are defined as

7 = plni— + 7.

Subtracting profits of previous periods from both sides of the above equation we
get

20This is derived from the usual definition of the capital stock, C, = (1 — 6)C,_; + I,, where 6 is the
depreciation rate and /, is gross investment.
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7w — w1 = ply—1 + (ﬂ'* - ﬂ't—l)
or
Amy = ply—y + (7" — 71).

The term in parenthesis (z* — 7,_) is expected to be smaller, much smaller than
the term ply;_, and for all practical purposes, it can be ignored, since the shorter the
time horizon of estimation, the current total profits will refer to profits derived from
the recent investment (I,_) and less from profits from the already existing capital
(or accumulated investment).?' Therefore, the current rate of return of new invest-
ment is

Pt = A7l'r/INt—l, (5.7)

that is, the change in industry profits over investment in previous period.”* In
other words

Am, Ar, C,
=p = 1 — . 5.8
ACt_l Pr rt( + AC[_l ry ) ( )

The term (Ar/AC,_1)(C,_,/r;) above stands for the elasticity of the rate of profit
with respect to capital stock for which the following hold

dl’, lel > >
~0 th _ 5.9
(dc” - )< e oo (5.9)

Clearly, the volatility of p, is determined by the elasticity of the rate of profit with
respect to capital stock, and the variability of this elasticity is what distinguishes the
IROR from the usual average rate of profit.

In effect, p;, is a key variable whose variability reflects the effects of a number of
key factors, such as the wage share, labour productivity, capacity utilization and
capital capacity-output ratio, which are important in business decisions. We can
show these relations starting from the definition of value of current output
(or income), x, as

2'"Moreover, as uncertainty and risk with respect to profitability increase with the passage of time, it
is reasonable to assume that short term (1 year, or fraction of a year in case we have quarterly data) is
the relevant time horizon of entrepreneurs. Furthermore, current profits are influenced by many
ephemeral factors, and particularly high or low profits affect investment decisions accordingly
which in turn raise new uncertainty, etc. Keeping this in mind, it is reasonable to assume that
expectations about returns on investments are near-sighted and are determined by the short-term
performance of the firm.

2Tt is worth pointing out that the IROR is closely related to another profitability index, the marginal
efficiency of capital, (d), which is widely used in industrial economics and investment decisions of
the firms (see Appendix 2).
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x =rCi_ + tht,

where w, is the wage rate and /, is the employment at time ¢. Taking the first
differences and dividing by AC, we get

Ax, ic Ar, n Al n Aw; / n Al n Aw, I,
=r _ w = Wy | —— -1,
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Solving for p,
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From the last expression, we observe that the incremental rate of return on capital
is positively related to:

« Income (output) elasticity with respect to capital®’
Ax, Cig
AC_1 x

» Capacity utilization ratio of capital

= (=2
"\

¢ Growth rate of labour productivity

Al; x;
A.xt Ll

()
Ci1

Moreover, the IROR is negatively related to the

* Normal output-capital ratio

e The wage share

2t goes without saying that this elasticity, in the case of one good world or with same sectoral
capital-labour ratios, equals to profit share.
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Fig. 5.6 Industry’s average rate of profit vs. IROR
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Figure 5.6 below depicts the expected trajectories of the usual average rate of
profit of an industry and the IROR of the same industry. The IROR is designed and
therefore is expected to reflect the uncertainty and all the noise and short-run
behaviour in the economy. Thus, the IROR is depicted as orbiting around the
industry-wide average rate of profit which displays much less variability.

Figuratively speaking, the two measures of profitability share approximately the
same mean, although the variability of the IROR is much higher than that of the
average rate of profit. The justification is that the average rate of profit is the profits
of all firms comprising the industry divided by the total capital of the industry; as a
result, in the so-estimated average are included firms with excessively high profit-
ability and firms with the lowest one. As a consequence, such extreme rates of profits
will most likely tend to cancel each other out giving rise to an average rate of profit
with relatively low variability. By contrast, the group of firms forming the regulating
conditions of production pretty much depicts the same type of production methods
and consists of those firms, where the bulk of inflow and outflow of investment takes
place; thus, their mean profitability is expected to display considerably more vari-
ability than that of the industry-wide average one. Hence, the standard deviation of
the regulating firms’ rate of profit will be higher than that of the rate of profit of all
firms comprising the industry.

The notion and operation of the regulating capital and regulating production
methods give rise to phenomena that easily can be interpreted as evidence of
monopolistic or oligopolistic behaviour. Because the price of production of
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regulating capital forms the ground on which industry’s market price is formed, the
regulating capital (or firm) can be seen as industry’s dominant firm that imposes its
price policy. But in reality, what happens is that the production conditions and the
rate of profit of the regulating capital are those prevailing through inter-industry
competitive process as the industry representative (not necessarily average) condi-
tions participate in the process of the tendential equalization of inter-industry profit
rates.

It is interesting to note that the ratio of the IROR to the industry’s average rate of
profit, which we may call the profit-flatness ratio (PFR),** reflects the extent to
which the constituent firms in an industry perform the same way with the leading
firms or the most efficient ones. In real life, the PFR shows the extent to which the
average-practice technologies keep up with the best-practice technologies within the
same industry. If, for example, p/r > 1, it means that the leading or rather the
regulating firms are doing better than the average, which might be the usual case in
manufacturing industries. We may also have the case where p/r < 1, an outcome
which is expected in agriculture or mining industries, where the regulating firms are
the least efficient ones, since the expansion or contraction of economic activity takes
place in the least productive parcels of land or mines.

5.6 Summary and Conclusions

In this chapter we argued that the concept of competition as a rivalry process of
economic units, developed by classical economists and Marx, and to some extent by
Austrian economists, is a realist approach to the way in which firms operate and
compete with each other in real economies. In contrast, the popular nowadays
neoclassical theory of perfect competition did not arise from the observation of the
real competition, but it was rather the necessary mathematical add-on to the neo-
classical paradigm in order to reach a number of conclusions that result by the
optimal behaviour of economic agents (producers and consumers). We have also
shown, through the logical critique of Sraffa, that the theory of the perfectly
competitive firm leads to absurd conclusions and led to the development of the
models of imperfectly competitive market structures (monopoly, oligopoly among
others). The end result of this was the promotion and ultimately establishment of the
perfect competition as a reference model which could evaluate the deviation of
actual from its ideal form. A basic reason for this domination is linked to the idea
that imperfect market forms are analysed with the use of tools found within the
perfect competition framework.

Subsequently, we examined the theory of classical competition, as developed in
Marx’s texts, and other economists who accept the process concept of cut-throat

24The PFR is a concept that has not been tested so far, and it would be interesting to see its use in
real economies.
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competition. We introduced the concepts of inter-industry and intra-industry com-
petition and their synthesis which is the regulating capital. We argued that this
alternative theory of competition presents unexplored, until now, properties that
should become the focus of future research efforts. By a way of an example, it has
been shown that the incremental rate of profit is one of the fundamental variables in
determining the stock profitability index in the US economy and Japan (Shaikh
1995; Tsoulfidis et al. 2015). Still, there are similar findings for a number of other
countries lending further support to the explanatory power ‘contained’ in the evolu-
tion of the IROR.

Appendices

Appendix 1: Dominant Technique and Regulating Production
Conditions

The discussion on regulating capital and conditions of production makes us to take a
closer look at the regulating capital which in one way or another is associated with
the dominant technique in relative and not necessarily in the absolute sense of the
term. The dominant technique is important in its own right for it is inextricably
connected to the theories of value and distribution. Starting with the old classical
approach, the dominant technique is identified, at least as a first approximation, with
the commonly used technique in operation. In the neoclassical approach, Marshall’s
concept of the ‘representative firm’ may be different from the average or the best
kind of business in an industry, but it is broad enough to encompass those firms
using the technique that dominates in the sense that it determines the equilibrium
price and defines the rate of capital accumulation in a given industry.

The most comprehensive analysis of the concept of dominant (regulating) tech-
nique is found at a very abstract level of analysis in Capital 1 where the average
technique determines the value or direct price of a commodity. At a lower (and
therefore much more concrete) level of abstraction, the dominant technique is related
to regulating or threshold (marginal) method, which could be linked to either higher
production costs or lower production cost technique in an industry as long as this
technique is accessible to new investors. Thus, the dominant technique is identified
with the lower cost production technique generally accessible to new entrants in the
industry and defines the regulating capitals where the acceleration or deceleration of
investment activity takes place (Tsaliki and Tsoulfidis 2010, 2015). The dominant
technique could match the best type of capitals (firms), if they were accessible to
newcomers, or even the worst kind of capitals if they happen to be the only ones
available for prospective investors (such as usually happens in agriculture and
mining). The so-defined dominant technique in effect describes the production
conditions of the regulating capitals in an industry which determine the socially
necessary labour time required for the production of a commodity. Thus, at the very
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high level of abstraction in Capital 1, the dominant technique is associated with the
average capital, and the value (or direct price) is determined by using this average
technique.”” According to Marx:

The labour-time socially necessary is that required to produce an article under the normal
conditions of production, and with the average degree of skill and intensity prevalent at the
time. The introduction of power-looms into England probably reduced by one-half the
labour required to weave a given quantity of yarn into cloth. The hand-loom weavers, as a
matter of fact, continued to require the same time as before; but for all that, the product of
one hour of their labour represented after the change only half an hour’s social labour, and
consequently fell to one-half its former value.

(Capital 1, p. 39)

From the above it follows that a whole spectrum of techniques is in use within the
same industry producing commodities of different unit values; if every of the
produced commodities were sold at its unit value, that is, according to its labour
embodied, then we would arrive at the absurd result that the least efficient producers
would produce the most valuable commodities. This paradoxical result is resolved in
Capital 1, by hypothesizing the average technique as the dominant (regulating) one,
in the relative sense of the term, namely, the production conditions associated with
the production of commodities that embody the socially necessary labour time; the
latter, in turn, determines the value or direct price that acts as a centre of gravity for
market value. In fact, the market is indifferent to the deviations in the embodied
labour time in each particular unit of commodity produced by individual capitals and
treats all participants indiscriminately with the same market value. Thus, within the
same industry, the individual values of backward producers are higher than the
average, whereas the individual values of the more efficient producers are lower than
the average. Finally, in Capital III where the inter-industry and intra-industry
competition as well as the formation of the average rate of profit are introduced,
Marx inserts into the analysis the concept of regulating capital as the more concrete
expression of dominant technique and arrives at the conclusion that producers, with
a unit value below the average or market value, extract surplus profits, whereas the
converse is true for the less efficient producers (Capital 111, p. 178).

Let us now further illustrate the above by hypothesizing three producers
(or groups of firms) activated in an industry, the better (A), the average (B) and
the worse (C). The characterizations have to do with the type of technology
employed by each type of producer and the associated productivities and unit values.
Clearly, the better conditions correspond to a more leading-edge technology relative
to the average, to higher than average productivity and therefore to lower than
average unit value; whereas the worse conditions correspond to an outmoded
technology, lower than average productivity and higher than average unit value. A
graphical representation of the above three conditions is illustrated in Fig. 5.7, where
we depict the three types of capital, A, B and C whose output x is shown on the

% More specifically, the value of a commodity (and its monetary expression, the direct price) equals
to the ratio of total abstract labour time expended in the production over the total number of goods
produced.
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Fig. 5.7 Social value as an average (market) value

horizontal axis; capital B’s individual value, P, measured on the vertical axis is
closer, but it does not necessarily coincide with the market value, that is, the one
associated with the socially necessary labour time. From this simple presentation, we
can see that intra-industry transfers of value take place from the least efficient
producer type C to the more efficient producers of types A and B in inverse
proportion to their unit values, estimated for each particular industry as the sum of
constant capital, ¢, variable capital, v, and surplus-value, s. It is important to bear in
mind that the market value may coincide with the individual value produced by the
average type of capital only by a fluke.

The difference between the individual from the market value and the associated
possibility of gains in values of the more efficient at the expense of the less efficient
producers is what really motivates technological change. Every unit of capital strives
to undercut its unit cost by keeping wages low, extending the length of the working
day and intensifying the labour process. But such methods have only limited impact
on unit costs and, therefore, are by far inferior to those derived from the advancement
in new technologies, which undercut the unit values below the average market value
and bring about extra surplus-value for the innovators.*®

The second notion of market value is introduced in Chap. X of Capital 1l
(p. 178), and it is associated with the type of capitals producing ‘the great mass’ of

26The non-uniform individual values (or unit costs) of firms comprising the industry leads neoclas-
sical economists to perceive them as forming a step industry supply schedule and in turn to
hypothesize infinitesimally small differences and to arrive at the usual supply schedule while the
market value forms a horizontal demand curve.
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Fig. 5.8 Market value determined by the bulk of commodities

commodities in an industry. Figuratively speaking, this case of the bulk of com-
modities might be depicted in Fig. 5.8 below.

As the greater bulk of commodities is produced by type B capitals (or firms), it
follows that these are going to determine the weighted average value and, therefore,
the market value of commodities. As a result, a transfer of values takes place only
from type C firms (or capitals) to those of type A, whereas type B capitals realize
fully in the market the value they produce. Clearly, the two notions of market value
which are determined either by the simple average or ‘the great mass average’ are
expected to be close to each other.

The dominant technique associated with the average value is not, therefore, an
engineering or purely statistical concept, but an economic one. State-of-the-art or
outmoded techniques may coexist with the so to speak regulating or price-
determining technique of production, which at this stage is an average (simple or
weighted) of all possible techniques that are activated in a particular industry. It is
important to emphasize at the outset that the use of the so-defined average technique
is not necessarily a bad approximation to reality. That is to say, the average
technique and the associated average value, in most cases, is a good first good
approximation of the centre of gravity around which market prices fluctuate. How-
ever, when the analysis becomes more concrete, as is in Capital I where the
competition of capitals is introduced, the notion of socially necessary labour time
expands to account for the particular conditions characterizing each individual
industry.

The determination of the value of commodities which is the basis for the
formation of the regulating price (equilibrium price or price of production) of a
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commodity is specified in the sphere of production and is modified in the sphere of
circulation, according to the difference between the expected and the realized
demand. Thus, if the production of commodities in an industry exceeds the amount
actually demanded, then two outcomes may occur:

e Less product will be sold at the current market price which coincides with the
social value that encompasses the social necessary labour value.

» If all production is to be sold, the market price of the product should be less than
its social value, in order for the supply to meet demand.

In both cases, the realized socially necessary labour time in the sphere of
circulation deviates from that realized in the sphere of production. The same takes
place for the total value of commodities produced which, however, does not
disappear; in the first case, the value is just stored in the form of unsold commodities
for future needs, whereas in the second, as we will discuss next, is transferred to
other industries.

Until now the discussion was limited to the intra-industry competition and the
LOQP; the inter-industry competition establishes a uniform rate of profit which
allows the formation of prices of production or equilibrium prices (Capital 111,
p. 180). Together, inter-industry and intra-industry competition set up the regulating
conditions (techniques) of production that determine the pace of expansion or
contraction of accumulation in the industry. Figuratively speaking, we may distin-
guish three cases in inter-industry competition (Fig. 5.9). The different outcomes
arise from the fact that each industry is characterized by different regulating pro-
duction conditions and by extent dominant technique. Hence, in industry C the
regulating capital coincides with that of group C, in industry B with group B and
in industry A with group A.

Let us now assume that we deal with an industry in which the expansion or
contraction of accumulation takes place in group C, that is, the least efficient firms
set the market value of the commodity; hence, the dominant technique and by extent
the regulating production conditions are defined by the capital with the higher per
unit labour value. With a price of production determined by the least efficient
producers, the more efficient ones sell at market value that secures profits in excess
of their produced surplus-value; the additional surplus-value is transferred to them
from other industries. This is a case usually identified with Ricardo’s analysis of
agricultural and mineral production, where capital accumulation, usually, takes place
in the least productive parcels of land or mines and the more efficient parcels of land
give rise to differential rents. The size of differential rents equals the value transfers
into the more efficient firms activated in the more fertile parcels of land.

Let us now hypothesize the other extreme situation which coincides with Mill’s
argument, where the dominant technique is associated with the most efficient pro-
ducers (industry A), who set the market value (lowest market value in Fig.