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the exception of a few details, this evolution was confirmed by the 
evolution in manufacturing industries in the USA (Fontvieille, 1988) 
and even in the US economy as a whole (Dumenil and Levy, 1988). 
There is also an illustration from Argentina in a study by Frederico 
Foders and Hans H. Glismann (1987). 

Another approach to surplus value rate consists of comparing the 
wages cost with the value of the product. The latter comprises wages, 
surplus value, depreciation of fixed capital and intermediate con-
sumption. If it is assumed that the last two items are stable, which is 
not absurd in a primary industry, the share of wages in the value of 
the product gives an inverse picture of the rate of surplus value. In 
the multi-author work on the movement of profit edited by Jean 
Bouvier (1965), Michel Gillet calculated this relationship but did not 
notice the long-term fluctuation characteristic of its evolution. As can 
be seen in Figure 8.3a and 8.3b, the share of wages in the value of the 
product increases during depression phases and stagnates or even 
decreases during periods of prosperity. 

This evolution is confirmed for the period 181~97, for which I 
calculated the ratio of net surplus value to wages, or that of the net 
surplus value minus wages over wages, which comes down to the 
same thing. This removes interference resulting from long-term 
movements concerning depreciation or intermediate consumption. 
The long-term fluctuation of the ratio calculated in this way appears 
even more distinctly (see Figure 8.4). 

All the indicators thus show that there is a long-term fluctuation in 
the rate of surplus value in the form of increase during prosperous 
periods and decrease during the depression phase. The fall in the rate 
of surplus value during the depression phase, that is, the improve-
ment of the relative situation of the labour force, is obviously a 
surprise to common sense and deserves some explanation. It is true 
that the long phases of depression are a source of great difficulties for 
workers. The number of unemployed increases and reaches consider-
able proportions, particularly when it is related to the wage-earning 
population rather than to the total working population. In addition, 
wage-earners whose qualifications have become unsuitable because 
of technological changes are condemned to accepting jobs which are 
devalorized in comparison to their previous qualifications. Practically 
all families of workers are affected by these difficulties at one time or 
another. 

However, it would be a mistake not to notice the new growth 
which emerges from the decomposition of old forms. What is born is, 
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Figure 8.4 Surplus value ratio, Companie d'Anzin 

in contrast, a more developed, stronger labour force with increased 
knowledge and responsibilities. It is a new production relation in 
which the labour force climbs by its own efforts to the level of the 
material productive forces that it has engendered. 

This process is, of course, neither mechanical nor linear. It results 
from the creative action of the men who build it up while building 
themselves up. Transformations take place in successive thrusts, 
often followed by backward movement. There is generally a thrust at 
the beginning of the depression phase. It marks the limits reached by 
the over-exploitation of the labour force and the increase in the rate 
of surplus value. One or two intermediate thrusts, which are often 
weaker, occur during the depression period. A final thrust at the end 
of the phase completes the structural transformation which opens the 
door to a new phase of prosperity. These successive thrusts - showing 
as a compromise the state of the respective forces - should be 
compared with the thrusts observed by Giovanni Arrighi and Beverly 
Silver (1988) in labour movements. 3 

In fact, a new development of the labour force, reflected in the 
decrease in the rate of surplus value, comes into operation through 
the reduction of value and of employment. For this I have used the 
concept of the revalorisation of the labour force, in term-by-term 
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contrast with that of the devalorisation of capital. I consider that this 
double process brings about the structural transformation of pro-
duction relations, which makes it possible to overcome the contradic-
tions of the system. Marx (1894) certainly felt this when, discussing 
the issue of the contradiction between the development of productive 
forces and that of production relations, he wrote that 'The methods 
by which it [capitalist production] accomplishes this include the fall of 
the rate of profit, depreciation of existing capital, and the development 
of the productive forces of labour at the expense of already created 
productive forces.' 

The organic composition of capital and its movement 

Evaluation of the organic composition of capital poses extremely 
complex and technical theoretical problems which are not discussed 
here, and the interested reader should refer to various articles in 
which these questions are approached to different degrees (see Font-
vieille 1981, 1986 and 1987). It is simply stated that one of the most 
important questions is that of the evaluation of the value (in the sense 
of labour value), in particular for capital, which consists of successive 
strata. Depending on the batch used (market value, real terms or 
physical indicators) the secular trends may be in opposite directions, 
leading to debate on a possible fall in the composition of capital. 
None of the batches produced can be considered as being truly 
representative. In contrast, they provide valuable and generally 
concordant information on long-term fluctuations. This is why I 
chose an approach based on several indicators, giving complemen-
tary pictures of the same phenomenon. 

A preliminary batch of approaches consisted of relating evalu-
ations of capital to the product. Three indicators of this type are 
shown in Figures 8.Sa, 8.Sb, 8.6 and 8.7. The first relates fixed 
productive capital to the number of tonnes mined and covers the 
period 1740-1897. If the period 1790-1830 - deeply marked by the 
troubles of the French Revolution - is set aside, delayed long-term 
fluctuation is observed in which there is a rise in the capital-product 
ratio from approximately half (or two-thirds) of the way through the 
prosperity phase until the middle of the depression phase. 

The second indicator relates the stock of fixed capital to the net 
surplus value. Both are evaluated in present-day francs, that is, in 
gold value for the period in question. The same type of fluctuation is 
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observed: a slight fall 1810-31; a very steep fall from 1831 to 1856-66; 
an upward trend 1866-83 and a new fall after 1883. 

The third indicator relates intermediate consumption (circulating 
capital) to net surplus value. Like the preceding indicator, it shows a 
long-term, delayed fluctuation. 

Evaluation of the capital/product ratio forms part of most national 
accounting systems today. Almost everybody agrees on 1964-65 as 
the date when the trend in the evolution of this ratio became in-
verted, which comes down to the same as the productivity of capital. 
However, we know practically nothing of what happened before, 
since with the exception of the work of Kuznets, there was no 
evaluation of the stock of capital before the Second World War. The 
ratio of gross national product to the stock of fixed capital calculated 
from American batches (Dumenil and Levy, 1988) verifies this 
hypothesis except for the period 1885-1905 when the composition of 
capital increased distinctly less than during the preceding years, but 
more than between 1905 and 1933. 

Another, more original, approach consists of taking into consider-
ation movements of the productivity of labour and of capital. The 
advantage of this method is that it relates the evolution of the 
composition of capital to the type of development of overall labour 
productivity. Increasing productivity means producing with less 
work. This result is attained in the production process either by 
economising living labour or by economising past labour contained in 
the fixed capital and in intermediate consumption, or obviously to 
economise on both. If stress is laid on economising living labour 
(even going as far as expending a little more past labour to do this), 
the organic composition of capital tends to increase. In contrast, if 
stress is laid on economising the material means (even at the cost of 
expending a little more intelligence), the organic composition of the 
capital decreases. 

The first indicator (the capital/product ratio described above) is 
strictly the inverse of the productivity of capital. As it is based on the 
movement of this first ratio (see Figure 8.5), the productivity of 
capital thus probably increases from the middle of the depression 
phase until the middle of the prosperity phase and then falls from the 
middle of the prosperity phase until the middle of the depression. 

Figures 8.8a and 8.8b show the evolution of labour productivity 
expressed as tonnes per job. Long-term fluctuation can be seen until 
the First World War, with growth from the middle of the prosperity 
phase until the middle of the depression phase. If it is considered that 
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the revalorisation of the labour force between 1918 and 1922 took the 
form of a 25 per cent reduction in working hours (thus causing a 
collapse in productivity per job but not in hourly productivity), the 
hypothesis remains valid until the Second World War but then no 
longer applies. 

Productivity of capital and productivity of labour thus probably 
move in opposition to each other, causing an increase in the organic 
composition of capital between the middle of the prosperity phase 
and the middle of the depression phase. This movement, shown in 
Figure 8.9, illustrates the evolution of capital per job, which is strictly 
the equivalent of the ratio of capital productivity to labour pro-
ductivity. 

THE RATE OF PROFIT IN THE DYNAMICS OF THE 
LONG-TERM CYCLE 

Relating the respective movements of the rate of surplus value and 
the organic composition of capital makes it possible to place the rate 
of profit in the regulation process of the system. The rate of surplus 
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value rises at the start of the prosperity phase, whereas the compo-
sition of capital falls. The rate of profit is thus orientated upwards and 
conditions are favourable for accumulation. The resulting rapid 
growth in investment leads in turn to growth in employment. The 
new production ratio at the end of the depression phase enables 
considerable revalorisation of the labour force. On this new basis, 
the absorption of unemployment causes rapid growth in consump-
tion. Demand is thus stimulated in two ways - by consumption and by 
investment. Market tensions favour price rises. The positive price 
movement in relation to value tends to strengthen rates of profit. A 
virtuous circle thus develops which encourages growth. 

The absorption of unemployment obviously creates conditions 
which are more favourable for social struggles, but the growth of 
overall productivity, which is a result of the new dynamics of the 
system, enables capital to achieve a compromise that combines 
maintaining or even increasing purchasing power and increasing the 
rate of surplus value. 

Since it is not very selective, a rising rate of profit encourages 
accumulation and a type of development of productivity which 
favours the economising of living labour since expending past labour 
is perceived as a source of profit. Nevertheless, during the first half of 
the prosperity phase this natural trend of capital is amply compen-
sated by the process of diffusion of the innovations which have 
appeared during the depression phase. Seen as a whole, these inno-
vations constitute a new technological system whose efficiency is 
based on the economising of past labour. As the new system spreads, 
gains in productivity by economising past labour become more and 
more difficult, and finally economy of living labour - a gain in the 
apparent productivity of labour - becomes dominant. This evolution 
leads to a return to growth in capital composition. 

Growth in the organic composition of capital in the second half of 
the prosperity phase creates conditions in which it becomes more 
difficult to increase the rate of profit. Indeed, this requires acceler-
ation of the increase of surplus value, which in turn aggravates labour 
disputes. Since it is not possible to adjust wages, a solution is sought 
in accelerating the apparent productivity of labour, thus creating a 
vicious circle in which capital expends more and more past labour to 
economise an increasing amount of living labour. 

This type of development of productivity necessarily approaches a 
limit. This is reached when the expenditure in past labour wholly 
compensates economy of living labour and the overall productivity of 
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the system ceases to progress. The resulting evolution of productive 
forces leads to overdevelopment of the material means used, re-
duction in living labour and increased unemployment. The shrinking 
of the basis of production of surplus value leads to seeking ways to 
increase the rate and to overexploitation of the labour force. The 
increase in consumption tends to weaken, which in turn weakens 
investment. 

At this stage, the economic structure - that is, production relations 
- is incapable of developing productive forces. It has led the system 
to a general crisis in efficiency which stems from a deep-seated 
imbalance of the productive forces that it has developed. This resides 
in the overdevelopment of the material means of production and the 
underdevelopment of the productive forces of living labour. In other 
words, the crisis appears as a structural overaccumulation of capital 
in relation to the surplus value that the productive forces of labour 
are capable of producing. 

It is not a question of a simple excess of goods as in a conjunctural 
crisis, which a temporary lowering of prices or a few bankruptcies 
may remedy. The crisis lies in the imbalance of the productive forces 
which renders them inefficient and in the production relations which 
repeat and aggravate this imbalance. 

Solving the problem thus requires a transformation of the pro-
duction relations in such a way as to correct the imbalance, that is, 
both the over-accumulation of capital and the under-development of 
the labour forces. Since this implies questioning the existing state of 
affairs, an outcome can only be reached by struggles. The forms 
taken by the new production relations, the institutions which are 
created during the process and the more-or-Iess radical nature of the 
changes will finally depend on the relative strength acquired by the 
men and classes concerned. The cyclic nature of the the development 
of the capitalist mode of production does not involve a mechanism 
here. 

I obviously agree on this point with the questions of Mandel 
concerning the endogenous or exogenous nature of the transition 
from depression to prosperity (Mandel, 1980). In my conception of 
regulation, as a transformation factor the class struggle is necessarily 
endogenous. I consider that regulation is an historical process of 
reproduction and transformation of a system. 

Social struggles mark the limits of overexploitation at the end of 
the prosperity phase or at the beginning of a depression. After the 
effect of the revival of consumption resulting from the victories 
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obtained, they result in a fall in the rate of surplus value, whereas the 
composition of capital continues to increase. A collapse of the rate of 
profit obviously results. Under the pressure of the struggles, capital 
begins to seek positive results in solving the most flagrant contradic-
tions and in particular those which affect the efficiency of the system: 
the beginnings of efforts to develop the education system, to reduce 
working hours, to take family requirements into account without 
raising all wages, and so on. However, these measures remain limited 
in scope since they are part of the constraint of valorization of capital 
and the consequent need to raise the rate of surplus value. 

At the same time, the fall in the rate of profit is favourable for the 
emerging of a new type of development of productivity. As soon as 
the profitability of material investments becomes increasingly un-
certain, capital begins to seek productive combinations which are 
more economical as regards material means. The efforts made to 
overcome contradictions thus stimulate the innovation process. 

We agree on this point with neo-Schumpeterian analyses which 
showed that innovations increased during depression phases (Kleink-
necht, 1987). However, innovations require more intelligence, more 
responsibility and the knowledge of more complex processes. They 
require a more highly qualified, more developed and hence more 
expensive labour force. 

This type of development of productivity is thus in contradiction 
with the dominant logic of the system. Indeed, it encourages the 
economising of past labour (and hence of capital) and the develop-
ment of living labour. Even if it contains the solution to the crisis of 
overall productivity of labour in which the system has become bogged 
down, it can only concern a minor proportion of capital. 

Capital mainly uses old recipes in its attempts to clear up the 
difficulties with which it is faced; it attempts to raise even further the 
apparent productivity of labour or tries to recover all or part of the 
positions won by the labour force. The devalorization which results 
from the fall in the rate of profit leads naturally in this direction. 
Insolvency first hits companies using labour, and which are hit by the 
increase in the wages bill. However, instead of clearing up the 
situation, these bankruptcies result in an increase in the organic 
composition of the remaining capital. They result in massive re-
duction of the labour force which produced the surplus value. The 
increase in unemployment that they cause weighs on consumption 
and counterweighs most of the positive effects on demand that the 
new advantages won by the working labour force would have pro-
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cured. The only result of the process of devalorization-destruction of 
capital is that of making the system contract, increasing its in-
efficiency and wasting material and human productive forces. 

The worsening difficulties resulting from attempts to find a solution 
lead to aggravation of social and political struggles, through which a 
new compromise is imposed. While purchasing power increases, the 
educational system develops strongly. In addition, new institutional 
forms emerge to meet new requirements and new co-operative 
themes are born of the productive forces. Friendly societies and 
savings banks developed in the period 1830--50, pension funds were 
set up in 1880--95 and sickness benefit schemes in the 1930s. The 
1970s and 1980s have seen the development of in-service training and 
an unprecedented expansion of the 'association' system, in particular 
in the domains of leisure activities, sport and culture. 

In parallel, continued difficulties and a fall in the rate of profit 
encourage capital to concentrate more and more on the search for 
innovatory solutions. The innovation process is thus reinforced and 
the new type of development of productivity tends to become domi-
nant during the second half of the depression phase. This new type of 
development leads to an increase in the productivity of capital and a 
fall in its organic composition. 

Nevertheless, the fall in organic composition is not enough to 
compensate the fall in the rate of surplus value. Indeed, the reduction 
of the productive sphere means that most investment is covered by 
depreciation and that most accumulation develops in the non-
productive sphere (for example, increase in public debts), or even in 
speculation. The fall in the organic composition of capital does not 
have an effect on this part of capital. In addition, within the frame-
work of capitalist production, the innovation process is continuously 
perverted and used to attempt to increase the apparent productivity 
of labour, or used by a labour force that is desired to be as cheap as 
possible. Capital thus loses a fair proportion of the potential for new 
efficiency contained in the innovations. 

This contradictory manner of seeking a solution inevitably leads to 
further decreases in the rate of profit, fresh reduction in employment 
and the worsening of difficulties. This situation, which is dominant at 
the end of the depression phase, is accompanied by social tensions, 
and revolutionary tendencies. A new social compromise acquires its 
final shape during these struggles. Conditions ripen throughout the 
depression phase. Indeed, through technological mutations, a fraction 
of the capital progressively acquires mastery of the productive forces. 
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It requires a more developed labour force capable of using the new 
technology that it now masters and the requirements of this labour 
force must be taken into consideration. Capital knows that a com-
promise on the rate of surplus value is required for this. 

Since it dominates the dynamic productive forces, it can make the 
other fractions of capital accept a compromise, which ensures that it 
has a larger share of the surplus value produced and leaves only the 
wage of submission to the others. In practice, this compromise results 
in a transformation of the relations of ownership which institutional-
ise the structural devalorization of capital in excess in relation to the 
surplus value available under the conditions of the new wages com-
promise. 

The dynamic fraction of capital thus recovers a high rate of profit 
which enables accumulation to be carried out on a larger scale. 
Simultaneously, the new wages compromise creates conditions that 
are suitable for an increase in consumption, thus leading to new fields 
for the profitable use of capital. 

NOTES 

1. We use here the term Marxist theory of regulation to indicate its 
coherence with Marxist concepts of thought as a whole and of which it is 
a development; this distinguishes it from the theory of regulation 
generally known as the 'French School of Regulation' which integrates 
more or less exogenous elements, and in particular elements of Keyne-
sian thinking and institutionalist theories (see, for example, Gordon, 
Bowles, and so on.). 

2. Like the 1973 oil crisis, the 1873 coal crisis led to a price boom which 
took seven or eight years to settle, thus encouraging over-investment. 

3. See also the chapter by Beverly Silver in this volume. 
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COMMENT 

Gerard Roland 

I am hesitant as to whether I should comment on the empirical or the 
theoretical part of Louis Fontvieille's chapter. It is not always easy to 
make the link between these two parts. 

On the one hand, most of the empirical material provided relates 
(a) to nineteenth century data and (b) to Anzin Companies. Long 
waves are first of all a macroeconomic phenomenon, best studied at 
that level and not at the enterprise level. Only four of the nine figures 
in the paper contain data for France as a whole, and only four of the 
nine figures display times series going beyond the nineteenth century. 
So it would perhaps be rather bold to make sweeping generalisations 
or draw firm empirical conclusions on the basis of the data presented. 

On the other hand, I found that there are in the paper many 
general theoretical assertions deserving of discussion, but many of 
these are not firmly backed by empirical findings. However, this need 
not be a problem if one considers that this is a theoretical paper. So 
my position is decided: my comments will concentrate on the theor-
etical content of the chapter. 

I feel that this is largely what Fontvieille would prefer. He is the 
main representative of the Marxist theory of regulation, which is less 
well-known than what is commonly called the French School of 
Regulation, with the works of Michel Aglietta (1976), Robert Boyer 
(1986), Alain Lipietz (1979) and others. Being less well-known than 
these authors, his theory has received fewer comments. Taking the 
view that healthy criticism is preferable to silence. I am glad to make 
these comments. This is all the more true since I am personally very 
sympathetic to a synthesis between long-wave theory and regulation 
theory.1 So I will analyse Fontvieille's paper from what he would call 
the 'non-Marxist', regulationist approach. 

This leads me to my first comment: as Louis Fontvieille is present-
ing an alternative to regulation theory, it would have been interesting 
to know what the differences are between the two approaches in 
order to justify his own approach. After all, in the title of the paper 
he speaks of a '''regulationist'' point of view'. We do not learn much 
about the differences between the two approaches except for the fact 
that his theory is 'Marxist' and that the other is 'non-Marxist'. What 
is the criterion for 'Marxist' versus 'non-Marxist'? In Note 1 on page 
223, we learn that it is non-Marxist to integrate elements of Keyne-
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sianism and institutionalism with Marxian thought. Fontvieille prob-
ably equates 'Marxist' and 'non-Marxist' with some version of 'right' 
and 'wrong'. I cannot see what is methodologically wrong with 
integrating modern economic analysis with a Marxian perspective, 
unless a logical or empirical refutation of that particular theory is 
employed. I have always felt that science is cumulative, building on 
the accumulation of accepted knowledge and the rejection of refuted 
theories or hypotheses. 

There is a reference to regulation in the chapter, with the long 
citation from Paul Boccara on page 204. Unfortunately, I failed to see 
in this citation either a definition of regulation or any causal explana-
tion between economic variables. 

A little further on (pages 204-5) there is an interesting develop-
ment on regulators, explaining that there is a historical evolution 
towards more conscious regulators. If this is true, the idea is very 
encouraging for those of us who are dedicated to the cause of social-
ism. Unfortunately, there is no definition of 'regulator' and the idea, 
potentially very rich, is hardly developed. 

Now we come to what I understood to be the main building block 
of Fontvieille's theoretical framework and it is on this that I shall 
concentrate the rest of my comments. It is the idea that capital by its 
nature, overdevelops the material forces of production, but under-
develops the labour force of production. This idea seems to me 
axiomatic in the chapter and is crucial for Fontvieille's explanation of 
long waves. 

According to Fontvieille, even at the beginning of a phase of 
prosperity, the rising profit rate favours a labour-saving productivity 
increase (see pages 219-20) compensated by the innovations of a new 
technological system, which are capital-saving. However, once the 
new technological system is generalised, capital's inherent bias for 
labour-saving productivity increases, dominates and induces a rise of 
the capital-output ratio, which leads capital, in order to prevent a 
falling profit rate, to further increase labour-saving innovations. This 
leads eventually to a falling profit rate, which triggers a new techno-
logical revolution based on capital-saving processes. The reasoning 
is, of course, developed at greater length, but this is, in a nutshell, 
how I understood it. 

Well, the question one asks oneself is: why should capital, by 
nature, be biased towards more capital-intensive processes? If we 
regard the profit-maximising behaviour of capitalists at the micro-
level as axiomatic, then why should capitalists opt for more capital-
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intensive technology if more labour-intensive technology yields 
higher profit? One should remember here Okishio's (1961) results 
extended by Roemer (1981): technical change in itself cannot bring 
forth a fall in the rate of profit. Rising capital-labour intensity 
associated with a falling rate of profit is generally a reaction to 
labour-market tensions or expectations of such tensions. This type of 
capital-labour substitution is actually profit-increasing compared to 
unchanged technology and new labour-market tensions. Very often, 
the fall in the rate of profit is erroneously explained by this substitu-
tion effect, whereas it is the result of an income effect due to 
labour-market tensions caused by overaccumulation. 

There are indeed two different types of overaccumulation explana-
tions. The theory of over-accumulation-devalorization, as I under-
stand it, seems to emphasise rather metaphysically that capital by 
nature tends towards exaggeratedly high capital-labour intensity. 
Whereas overaccumulation theory, as in Marx (1969, Ch. 25), or in 
profit-squeeze crisis theory,2 emphasises that profit-maximising be-
haviour of individual capitalists leads to an accumulation rate exceed-
ing what growth theory calls the natural rate, thereby leading to a 
balance of power favourable to labour, and allowing a profit squeeze 
through wage increases. I have mentioned labour-market tensions, 
but the reasoning can be extended to natural resources if the price 
elasticity of supply is rather low. 

By excluding these market imbalances, Fontvieille's explanation of 
long waves appears, in many respects, logically unconvincing. Let us 
take just a few examples. 

First, the reversal of the organic composition of capital is explained 
by capital's bias for labour-saving technology (see page 219), an ex-
planation which, as seen above, is inconsistent with profit-maximising 
behaviour. Then, to avoid the falling rate of profit, this rising organic 
composition of capital would induce, it is asserted, a rise in the rate of 
the surplus value that can only be made possible by a further increase 
in labour-saving productivity. But again, why especially this bias? If 
capital were devalorizing at a certain constant rate (of stationary 
equilibrium), there would be no need for a rise in capital intensity. 

Next, it is asserted that rising capital-intensity leads to a decrease 
in employment. But this is not necessarily true and depends on the 
rate of growth in the economy. Even if employment does decrease, 
along with wages and consumption, this still does not imply a fall in 
investment because, if in parallel to the rising capital-labour inten-
sity, the share of sector 1 is growing in output then investment can 
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continue to rise, while consumption remains stagnant, and so the 
profit-wage ratio can also continue to rise. 

Further, whereas Fontvieille states that the crisis will be provoked 
by underconsumption later it is stated that it will be by class struggle. 
Now class struggle here seems to be a positive function of the ex-
ploitation rate: if the rate of surplus value increases, then class 
struggle becomes more intense. This is plainly not true, since 'non-
Marxist' regulation theory has shown that increases in relative surplus 
value, accompanied by balanced growth between the two sectors 
allows for increased labour consumption and a 'Fordist' compromise, 
real wage being planned not to exceed productivity growth. 

When explaining that the fall of the profit rate induces capital-
saving innovations, Fontvieille states that this is contradictory to the 
general 'logic' of the capitalist system. But in that case, why do such 
innovations happen at all? On the other hand, if profit is the real 
driving force, then there is no contradiction at all with the logic of the 
system. 

To conclude, to have a theory of long waves, one must have at least 
one common explanation for the downturn, where rhythm of inno-
vation and profit rate are key variables. Personally, I would rather 
opt for some kind of overaccumulation explanation combined with 
other mutually-reinforcing causes. To have a theory of this sort, the 
inevitable step is to have a model containing these features. In that 
regard, some of the models presented in this volume, such as that by 
Stanislav Menshikov in Chapter 9, are encouraging steps forward. At 
this stage of research, theoretical model building and econometric 
testing alone can bring clarity to the theoretical controversy. 

Notes 

1. See, for example A. Reati and G. Roland (1987 and 1988). 
2. See, for example J. Glombowski and M. Kruger (1987 and 1988). 
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9 The Long Wave as an 
Endogenous Mechanism 
STANISLAV MENSHIKOV 

One of the main points in the current long-wave controversy is 
whether this wave has an internal economic mechanism or is mainly 
caused by external shocks and influences. Since the roots of this 
controversy go back to the 1920s, namely to the criticism by Leon 
Trotsky of Kondratieff's long-cycle hypothesis, it is perhaps useful 
to start with a short description of how Kondratieff's theory related to 
Marx's earlier writings, and then present a more formal approach to 
the analysis of the endogenous economic mechanism underlying this 
phenomenon. 

KONDRATIEFF AND MARX 

Explaining the basic mechanism of the long wave, Kondratieff stated 
that there was not just one, but a number of cyclical fluctuations in 
the capitalist economy, and each of them was a specific way of 
achieving a certain order of macroeconomic equilibrium. This pro-
position is fully consistent with Karl Marx's important passage in his 
Theories of Surplus Value on the different ways of overcoming the 
contradictions of reproduction: short-lived and relatively weak re-
cessions; cyclical and deeper-running crises; and finally, long-lived 
crisis processes taking several cycles to resolve. 

Kondratieff wrote about three different orders or levels of macro-
economic equilibrium which are achieved (or contradictions resol-
ved) within different time frames. The first and shortest is the usual 
market equilibrium (or imbaJance) between supply and demand. The 
short-term inventory cycle of 3-4 years duration is the result of this 
movement. 

The second order of contradictions works itself through the mech-
anism of equalising the market value and production prices through 
the movement of capital between the various industries, described in 
Volume 3 of Marx's Capital. This is the basic medium-term business 
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cycle of 7-10 years, which tends to restore equilibrium between the 
stock of business equipment and the conditions of surplus value 
realisation in the various industries. 

Finally, at the third and highest level, equilibrium is sought for 
changes in the stock of principal capital goods, that is, the basic and 
largest production structures; capital invested in land reclamation 
and transportation infrastructure; and education of cadres of quali-
fied labour. Kondratieff considered the reproduction of principal 
capital goods, which takes a long time and involves great expenditure 
to install, and whose economic lifetime is equally long, as the ma-
terial basis of the long cycle. 

Recent statistical studies have shown that this part of fixed capital 
is not as small as some authors claim. The share of business structures 
in total gross stock of fixed capital in the USA is about 50 per cent (at 
current prices), and their average economic life, as measured by the 
depreciation rate, averages 32-35 years in this century (see Historical 
Statistics of the US). At least half of this has an average lifetime of 
45-50 years. Thus the claim that the share of such capital is 'infinite-
simal' and therefore there is no material base for the long wave, is 
absurd (see Poletayev and Saveljeva (1988, p. 78)). 

Although Kondratieff followed Marx in terms of the material basis 
of fluctuations, he failed to accept the same lead when coming to the 
concrete mechanism of the long wave. He correctly pointed out that 
the upward phase of the long cycle was caused by the renovation and 
growth of the stock of principal capital goods, as well as by the radical 
changes in and the redistribution of the principal productive forces of 
society. According to Kondratieff (1926), the long depression phase, 
stimulated the search for ways of reducing costs of production by 
means of technical innovations. To his critics who claimed that 
technical progress was external and exogenous to the economic 
process he rightly replied that changes of technology are not a chance 
or exogenous phenomenon, they are caused by economic necessity 
and interwoven with the rhythm of the long wave. But that was all. 
Kondratieff did not attempt to explain the actual mechanism of 
interrelating technical progress with the long wave. 

Every new business cycle of medium duration represents yet 
another stage of technological progress and development of pro-
ductive forces. But it is not an even and uniform movement, mono-
tonously repeating itself from one business cycle to another. Marx 
distinguished intensive technical progress 'involving more efficient 
means of production' and extensive progress which meant 'nothing 
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beyond expanding the field of production' upon the technological 
base already installed. 

Some cycles of medium duration are dominated by minor modifi-
cations and modernisation of existing machinery and technology, 
with new models of machines replacing old ones. Other cycles in-
volve deeper change - one generation of technology replacing 
another. Finally, still other cycles see a large-scale introduction of 
basically new types of machinery and technology, laying the ground-
work for technological revolutions. Such revolutions, like chain 
reactions, spread from one sector and branch of the economy to 
others, finally embracing the whole sphere of social reproduction and 
fundamentally revamping its technological base. 

Technical revolutions witness a fundamental replacement of fixed 
capital invested in the 'general conditions of reproduction' , that is, in 
durable industrial structures; transport and communication facilities; 
economic infrastructure in general; the production of basic structural 
materials and energy and power resources; and the deep change in 
the labour force and in the methods and forms of organisation of 
work and production. 

The slowdown of technological progress creates a wide range of 
contradictions which cannot be resolved except through accelerated 
technological progress and another technological revolution. Tech-
nological revolutions bring to life new sectors and industries and 
speed up the overall pace of accumulation and reproduction. But as 
new sectors and industries gain momentum, technological modifi-
cations become less notable and more ordinary. That leads, once 
again, to a slowdown of reproduction and to sustained periods of 
crisis and depression. At this point, technological progress concen-
trates on labour-saving devices. The 'high pressure' of overaccumula-
tion of capital and mass unemployment thus created causes the 
technological base to be revolutionised again; and that closes the 
circuit. 

Another point that Kondratieff failed to note and appreciate was 
the long-term oscillation in the rate of profit. He indicated that for 
the long upturn to materialise, large free reserves of capital were 
needed in both natural and money forms. But for some reason he 
further concentrated exclusively on money capital, citing its over-
accumulation in the spheres of credit and the stock exchange and the 
cheapness of money, that is, the low interest rate. 

Again, when explaining the upper turning point, he indicated as 
one of the main causes high interest rates and the expensiveness of 
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capital. The lower turning point is, on the contrary, approached 
when interest rates fall. Thus, he concludes, the dynamics of the long 
cycle have an endogenous mechanism that causes them. 

There can be no objection to this conclusion, as such. But one 
wonders why Kondratieff missed the profit rate as one of the basic 
motivation mechanisms under capitalism while stressing exclusively 
interest rates. The latter do apply to borrowed money capital but not 
directly to invested productive capital, where the overall profit rate in 
the economy and the expected individual rates are more direct and 
powerful factors. Perhaps this was the influence of Michail Tugan-
Baranovski, who put an emphasis on money capital and interest rates 
in explaining the medium-term cycle. In any case, the profit rate was 
absent from the Kondratieff analysis, but was very relevant to what 
Marx had to say. 

It is also important for another and very substantial reason. The 
profit rate in Marx's analysis is very much associated both with 
technical progress and with overaccumulation of capital. Kondratieff 
appreciated the importance of both technical progress and capital 
accumulation, but failed to tie them to the long wave in any consist-
ent way. One of the most important links in this interconnection is 
that long-term fluctuations of technological progress are reflected in 
the structure of capital. Marx considered the changing organic com-
position of capital as a trend that operated not monotonously, but 
through fluctuations. 

Periods of technological evolution are associated with an increas-
ing organic composition of capital, and those of technological revol-
ution with a falling organic composition. When new industries and 
factories are created and new infrastructure built, there is always an 
enormous increase in fixed capital and the stock of circulating capital, 
which exceeds the rise in variable capital (or total wage bill). It is only 
when the phase of the new technological revolution is reached and 
inventions are introduced intensively that the qualitative leap occurs, 
both in labour productivity and the efficiency of new technology, that 
is, productivity rises faster than the cost of capital employed per unit 
of labour. In other words, the law operates, but through fluctuations 
and pauses. 

This, of course, has broad implications for the operation of the 
capitalist economy because the organic composition of capital di-
rectly affects the overall rate of profit. A rising organic composition 
of capital means a falling rate of profit and vice versa. Marx indicated 
that the secular trend in his time was for the organic composition of 
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capital to rise and for the profit rate to fall. But he also made a special 
point of discussing 'transient fluctuations' in the operation of the 
trend. Owing to a set of counteracting factors, he wrote, this trend 'is 
really manifest only under certain circumstances and within lasting 
periods of time' (vol. 25, Pt 1, pp. 239,262 in Marx, Capital, vol. 3 
English edition). This was the mechanism that explained the influ-
ence of technical progress on the overall profit rate. 

Now for the opposite effect - the influence of the rate of profit on 
technological progress. Long-term fluctuations of the rate of profit 
are reflected in general rates of expanded reproduction and capital 
accumulation. With a rising rate of profit, growth of output accel-
erates, while a sustained decline of the rate of profit tends to slow 
accumulation and economic growth, but within certain limits. An 
excessive rise of the profit rate discourages capitalists from introduc-
ing technical innovations, and, conversely, a fall of the profit rate 
below a certain minimum compels entrepreneurs to resort to new 
technology as the way to solve their problems. 

Whenever the general rate of profit is low, the old technical base of 
production morally wears out and an opportunity for fundamental 
innovation presents itself. But in this case, too, capitalists act with 
caution: a new technological revolution begins with the installation of 
machinery which enables individual production costs to be reduced, 
above all at the expense of living labour and economising on the cost 
of fixed and circulating capital. Only in the second place, with overall 
conditions of realisation improved, are new types of goods launched, 
giving rise to new sectors and industries, and to a 'quantitative 
expansion of factories'. 

In the opening stages of the technological revolution, while indi-
vidual capitalists are still using inventions which are not yet in general 
use, the overall rate of profit rises. But subsequently, once an 
innovation has become a common asset, the additional surplus value 
disappears, while the profit derived from secondary modification and 
partial modernisation of new machinery is substantially lower than it 
is when this machinery is installed for the first time. Consequently, at 
a certain stage of the technological revolution, the general rate of 
profit must fall again. 

Kondratieff put strong emphasis on money capital, but did not 
draw on Marx's analysis of overaccumulation of capital in its broader 
sense. Over accumulation of capital inevitably occurs after the 'quan-
titative expansion' of factories, signifying the evolutionary phase of the 
technological revolution is over. Suddenly there is an overabundance 
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of productive as well as money capital. At this point the profit rate 
starts to fall, not only because of changes in the structure of capital, 
but also because of its quantitative excess. This is important in 
explaining the upper turning point of the long wave. 

There are two ways in which excessive productive capital can be 
disposed of: by its physical destruction (including the closure of 
plants and factories) and by reducing its value, that is, capital devalu-
ation. The second process occurs in different forms: falling prices for 
elements of fixed and circulating capital; writing-off machinery and 
equipment which, though physically able to operate, has exceeded its 
actual (rather than expected) economic lifetime; or selling old plant 
and equipment to new owners at cut-rate prices. In all cases the result 
is a drastic reduction in the overall value of productive capital which 
helps restore equilibrium between the supply of and demand for 
principal capital goods. 

To summarise, Kondratieff's analysis of the long-wave mechanism 
was to a large extent based on Marx, but it missed quite a number of 
aspects which could have made his case much stronger. Had he done 
so, would it have convinced his critics or his gaolers, endearing him to 
Schumpeter and other non-Marxist authors? It is very doubtful that it 
would. But history is not a simple and straightforward story. 

STATISTICAL EVIDENCE 

Any serious scholar is aware that the statistical identification of the 
long wave is not a trivial problem and needs refined mathematical 
methods. The following time series were studied (see Menshikov and 
Klimenko, 1985): gross domestic product (GOP) for the USA 
(1889-82), industrial production (IP) for the USA (1864-1982), the 
FRG (1860-1982), and Japan (1900-82); IP and agricultural pro-
duction (AP) for the UK (1700-1982). In every case, except the UK, 
it was possible to discern a quasi-periodicity of about 50 years in 
deviations from the trend. 

It is called quasi-periodicity because: 

1. The relative shortness of most of the series (90-120 years) makes 
it possible to identify no more than 1.5-2 complete oscillations; 
2. In the opening parts of the series the movement is practically 
indistinguishable from the deceleration of the secular trend; and 
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3. The period of oscillation, as measured by the distance between the 
assumed peaks or up-crosses, changes from period to period and 
from country to country, but stays close to 50 years. 

In the UK (the only country for which data on production are 
available for nearly 300 years) super-long waves in growth rates of a 
hundred or more years' duration were clearly discernible around an 
astonishingly stable secular exponential trend of the first degree. A 
periodicity close to 50 years was very weak in this case and was 
manifested in deviations from super-long waves. It was identified by 
using both high- and low-frequency filters. 

A further step forward in producing statistical evidence of a quali-
tative nature is the analysis not only of general output and income 
statistics, but also time series of indicators directly applicable to the 
endogenous mechanism of the long wave as it was hypothetically 
described above. The indicators are, in this case, the organic com-
position of capital, the rate of profit, and the intensity of technical 
progress. 

How did these indicators perform in the last hundred or so years? 
To answer this question, I collected and calculated the relevant data 
for the USA, 1890-1987 from a number of sources (Historical Statis-
tics of the United States, 1975; Economic Report of the President, 
1983 and 1988). The basic series calculated were: gross private 
domestic product; man-hours worked in the private economy; gross 
stock of fixed capital and stock of inventories; and compensation of 
employees in the private economy. These have been transformed into 
series of labour productivity; capital intensity; capital coefficient; the 
profit rate; and the share of profits in domestic product. From these 
the organic composition of capital was easily derived. 

All series were then smoothed by 9-year moving averages. They 
are plotted in Figures 9.1(a)-9.5(a) against their log-linear trends, 
while in Figures 9.1(b)-9.5(b) they are shown as deviations from 
these trends. The long wave is evident in all series, but particularly in 
those directly related to labour productivity and the capital coef-
ficient. Thus there is an obvious substantiation of the concept of 
interchanging revolutionary and evolutionary phases in technological 
progress. 

The reader will see from Figure 9.4 that the prevailing secular 
tendency for the organic composition of capital in the current century 
is to fall, rather than to rise, at least in the USA. Why is this so? The 
organic structure is given by the ratio KIW. This may be measured 
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1894 1984 

Figure 9.1(a) Labour productivity, moving average 

1894 1984 

Figure 9.1 (b ) Labour productivity, deviation from trend 

either in current, or constant, prices. In the former case the ratio 
depends both on the technical structure KIL and on the relation 
between prices of capital goods and the nominal wage rate. In the 
latter case it depends on capital intensity and real wages. This is given 
by the formula: 

KIW = KIL: WIL 

where WIL is the wage rate. In our calculations we use variables in 
constant prices. It follows that the organic structure will increase if 
real wages rise more slowly than capital intensity, or not at all. 

When Marx first introduced this concept, the prevailing tendency 
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1894 1984 

Figure 9.2(a) Capital intensity, moving average 

1894 1984 

Figure 9.2(b) Capital intensity, deviation from trend 

was stagnant or slowly-rising wages, and he concluded from this that 
the organic structure was rising. However, this changed in the USA 
around the turn of the twentieth century. Consider Table 9.1. Though 
real wages did not rise over the whole period as fast as labour 
productivity, they increased much faster than capital intensity. 
Therefore the organic structure fell by more than 40 per cent and the 
capital coefficient by nearly 50 per cent. 

A turn in capital productivity and the profit rate tends to take place 
long before serious changes occur in the overall growth of the 
economy. In 1898-1907, gross product was in its upturn phase, while 
capital productivity was already falling. The downturn phase in gross 
product (1907-28) started only after capital productivity passed its 
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1894 1984 

Figure 9.3(a) Output~apital ratio, moving average 

1894 1984 

Figure 9.3(b) Output~apital ratio, deviation from trend 

Table 9.1 Growth rates 

WIL YIL KIL KIW KIY 
1889-1909 1.40 1.49 1.31 .94 .88 
1909-29 1.49 1.50 1.27 .85 .85 
1929-48 1.62 1.48 .99 .61 .67 
1948--69 1.93 1.97 1.91 .99 .97 
1969-80 1.08 1.19 1.30 1.20 1.09 
1889-1909 7.02 7.75 4.07 .58 .53 
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1894 1984 

Figure 9.4(a) Organic composition of capital, moving average 

1894 1984 

Figure 9.4(b) Organic structure of capital, deviation 

lower turning point. In 1928-35 gross product was in depression, 
whereas the output-capital ratio was showing signs of recovery (due, 
no doubt, to a large extent to the widespread devaluation of capital). 
The recovery in output (1935-46) coincided with a sharp upturn in 
capital productivity. The upturn in the economy continued 
(1946--69), while the output-capital ratio resumed its downward 
slide. And, finally, the new downturn in output (after 1969) came on 
the heels of a depression in capital productivity (after 1967). The 
pattern is clearcut, and fully supports most of the hypotheses based 
on Marx's and Kondratieff's work and my integration of them. 

On the basis of this experience one would expect a new recovery in 
growth rates of the economy at large to occur only after a preceding 
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1894 1984 

Figure 9.5(a) Profit rate, moving average 

1894 1984 

Figure 9.5(b) Profit rate, deviation from trend 

recovery in the output-(;apital ratio had occurred. This, then, is the 
basic leading indicator to watch in the coming years. 

THE STRUCTURAL CRISIS AS A PHASE IN THE 
LONG WAVE 

Historically, the downswing phase of the long wave has been associ-
ated with structural crises of the economy. Such a crisis indicates that 
further overall economic expansion at or above the average secular 
growth rates is impossible without a fundamental change in the 
sectoral output structure; the system of inter-industry ties and tech-
nological relationships; the international division of labour; major 
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forms of industrial organisation; and existing methods of market and 
government control. 

Basically, the crisis occurs when the old economic structure comes 
into conflict with the demands of new technology, but is not yet ready 
for change. The inertia of the existing structure serves to delay 
readjustment and transition to new conditions, making it painful and 
slow to develop. While the old structure prevails, growth rates 
stagnate, and there is disruption in markets and the monetary sphere, 
so that business conditions are generally unfavourable. The structural 
crisis is overcome when the old economic structure finally begins to 
recede and new branches and sectors, new forms of organisation and 
regulation develop. Fundamental changes in the economic structure 
cannot be accomplished within a short time-scale. Common to all 
manifestations of the structural crisis is that they transcend the limits 
of one business cycle, that is, 7-10 years. Naturally, the time needed 
to overcome and resolve particular crises may vary; some drag on for 
two cycles and more, others for even longer. 

During its history, capitalism has experienced several structural 
economic crises, each involving a far-reaching change in structure 
consistent with a certain level achieved in the development of pro-
ductive forces. The change-over from manufactory to factory (in the 
late eighteenth century); the spread of corporate property (from the 
1820s); the onset of the monopoly stage (starting with the 1870s); the 
rise of state monopoly control and regulation of the economy (1920s 
and after); and the appearance of transnational corporations as a 
leading force in capitalist development (from the 1970s) have all been 
brought about by the objective need to overcome successive struc-
tural crises. In other words, structural crises are an outcome and a 
form of resolution within the framework of capitalism of its basic 
contradiction - between the social character of production and the 
private form of appropriation. 

As we have seen, the long wave is directly associated with techno-
logical revolutions, that is, with widespread qualitative changes in 
production technology encompassing the whole economy. The prin-
cipal driving force behind every long upturn is the opening up of new 
directions in technology, not just new generations of existing direc-
tions, and not just new models and variations of an existing gener-
ation. In the course of such revolutions new sectors and industries are 
created and old sectors and industries undergo drastic technological 
change. What starts as the sporadic introduction of new technologies 
in a limited number of plants in selected industries, continues as the 
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diffusion of new technologies to a wider range of industries, and 
finally leads to a general spread of technologies that become recog-
nised as the norm, rather than the exception. In the course of this 
change the new technologies themselves are continuously improved 
and modernised, so that they become relatively inexpensive and 
readily available in large quantities. 

The long wave is largely and directly associated with technological 
and organisational revolutions, that is, with widespread qualitative 
changes in production technology and organisational forms of the 
capitalist economy. Once the stage is reached when such technologi-
cal and organisational changes become widespread, the further de-
velopment of these forms becomes less radical and more evolutionary 
in character, and benefits from such development more marginal. 
One of the reasons is that all available free capital, and perhaps even 
more, has been invested in the now-prevailing technological direc-
tions and new forms of organisation and is thus tied to their further 
operation. It takes a long time for this overall capital to pay back. 
This point is, perhaps, one of the most crucial. By overall capital I 
mean not only capital materialised in new production equipment and 
research facilities, but also capital embodied in the whole new econ-
OInic structure. This includes: 

1. New industries and plants which are built in the course of the 
technological revolution; 

2. Capital invested in producing new products - production equip-
ment, consumer and producer goods, new materials and types of 
energy; 

3. Capital in new infrastructure installed to serve new industries; 
4. Capital invested in creating new kinds of business organisation; 

and 
5. Capital in new government institutions and activities which are set 

up or expanded to support the new economic structure. 

All these structural components have a vested interest in self-
preservation and self-promotion. A given economic structure will 
never resign or give way to another until it has reaped most of its 
expected benefits, and unless a more profitable alternative is avail-
able. For the expected benefits to be reaped and more profitable 
alternatives to develop it takes time. The length of this time depends 
on two factors: (i) how soon the current technological revolution 
exhausts its innovative potential and turns into evolution; and (ii) 
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how fast even newer technological directions present themselves as 
more profitable business opportunities. The same is true of forms of 
business, and labour or government organisations. The change from 
qualitative technological and organisational change to evolution is 
sufficient to start a downturn in the long wave. But the availability of 
profitable new technology and organisation is necessary to trigger 
developments that make obsolete the prevalent technology and or-
ganisational forms, and consequently the existing economic struc-
ture. 

However, the long downturn leading to a crisis starts even before 
the following technological and organisational revolution is ready to 
take off. When a given economic structure is being created there is a 
lot of business activity, which continues for a long time, but is 
temporary in nature. This includes investment activity which directly 
generates high demand for construction, equipment and other capital 
goods, and indirectly creates additional demand for intermediate 
goods, labour and consumer goods. This activity serves to extend the 
long upturn phase in total output. But once the economic structure 
has been created, or even when its creation has passed its peak, this 
investment activity is substantially reduced, adversely affecting ag-
gregate demand. Excess capacity and high unemployment become 
lasting features of the economy. One result is long stagnation in 
businesses that were once growth industries, and even served as 
locomotives of growth in the preceding upturn. Among them are 
some industries producing final-use goods, such as machine-building, 
consumer durables or construction. But also and inevitably they 
include industries producing basic materials and energy. The other 
important result is the emergence of excess capacity, or the overaccu-
mulation and overproduction of productive capital. 

This is an important point in the analysis. It is essential to see how 
two different forces are combined to drive the economy down at the 
crest of the long upswing. First, the way in which technological 
progress affects the overall profit rate. When the spread of new 
technology is followed by less important modifications, changes and 
improvements, capital productivity ceases to rise and starts sliding 
down. This leads, as we have shown, to the long fall in the profit rate. 
The stage is set a long downturn in the economy. But this is acceler-
ated by the second force - the emergence of excess capacity and 
overaccumulation of capital. Not only does the profit rate (and 
capital productivity) fall faster because of this additional influence, 
but general business conditions begin to deteriorate also. 
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Fluctuations in capital or capacity utilisation accentuate fluctu-
ations caused by technological changes. The profit rate is positively 
correlated with capital utilisation. Since both movements (capital 
productivity and capacity utilisation) have approximately the same 
timing (the first, perhaps, slightly leading the latter), they tend to 
superpose and support each other. 

Another important conclusion is that structural change in the 
economy is not only affected l:>y technological change: it is itself a 
major factor determining technological change. Once the overcapac-
ity situation develops and many basic industries are in stagnation, the 
need for modernisation, and technological and organisational change 
become imperative. The system is forced to change due to the lasting, 
and generally unfavourable, business conditions. 

The most important point is the relative profitability of business 
alternatives and the relative risks involved. The general and prevail-
ing profit rate serves as a gauge against which potential profit and risk 
associated with new undertakings are measured. The higher the 
prevailing profit rate the more investment would be expected to pour 
into existing technology, which has proved to be profitable, and into 
relatively minor improvements. This in itself serves to slow down the 
growth of profits and eventually to stop it completely. 

The comparison is always between the general rate of profit, 
which may be considered the current overall assessment of the pro-
fitability of the established and predominant economic structure, 
and the individual profit and risk expected by the corporation or 
entrepreneur, indicating their assessment of the potential return 
from innovations. When the general profit rate is high it is difficult 
for the individual rate to be even higher, and so there is little 
stimulus to attempt major innovations. It is true that when the 
prevailing profit rates are high and financial possibilities ample, 
basic research could be expected to be more easily financed. But 
the time-lag between such research and actual resulting innovations 
makes it more probable that the latter will appear as realistic busi-
ness opportunities during the downswing, rather than otherwise. 

Not only the level, but also the direction of change in the prevailing 
profit rate is important. While profits are rising, prospects for risk-
taking and adventure investment are still encouraging, but once the 
profit rate starts falling, even though it remains high, the signal is 
given for more caution, with fewer adventures and less risk-taking. 
This inevitably occurs at the crest of the boom period, particularly 
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after the let-down in investment activity. Therefore technological 
revolutions are doomed to evolution and routine soon after the peak 
in profitability is reached. The upper turning point in the long wave is 
thus established. 

Let us now consider the lower turning point. When the prevailing 
profit rate is falling in the downswing, there is little incentive to 
invest in new technology, which has not yet proved to be more 
profitable. However, the profit rate eventually reaches such low 
levels that the range of business alternatives, which are seductive 
due to the potentially much higher individual profitability, becomes 
sufficiently large. Risk-taking may be the only alternative when the 
general profit rate is very low and when current profits may indeed 
be nonexistent. 

It is true that at this point in the downswing financial possibilities 
are limited for large investments in new technologies. However, once 
some innovation investment takes off, even in relatively small 
amounts, it helps slow down and finally halt the downward trend in 
general turnaround. The overall profit rate may still be low, but once 
it starts to recover, the impulse is given to more modernisation in 
both production technology and new goods. By the time the prevail-
ing profit rate reaches its long-term average, and this is due also to 
improving general business conditions, new technology establishes 
itself as a rule, and its spread throughout the economy and the 
concomitant change in economic structure is assured. 

Traditionally, total capital investment has been statistically dis-
aggregated by industry, functional use (plant or equipment), and 
reproduction role (replacement or expansion). To my knowledge 
there have been no statistical series which differentiate between 
investment used to expand existing technologies and products, and 
investment going into new technologies and new products. An in-
direct way of disaggregating investment according to this criteria 
involves the estimation of latent variables. The technique used for 
these purposes is described elsewhere (see Menshikov and Klimenko, 
1988). This has made it possible to disaggregate statistical series into 
components which are not to be found in statistical publications. 

For my purposes I have used this technique to break down net 
capital investment in the USA 1899-1987 into three parts: 

1. Extensive investment - used to increase the stock of existing 
technologies; 
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2. Intensive investment, type 1, or productivity investment - used to 
introduce new technologies which increase factor productivity in 
existing plants; and 

3. Intensive investment, type 2, or new products investment - used 
to create new products and shares of production. 

All three types of investment serve to bring about structural 
change, albeit in a different way. The most direct result is produced 
by intensive investment, type 2, which serves to create new products 
and industries. The role of intensive investment, type 1, is first and 
foremost to accelerate factor productivity growth and to implement 
new technologies which promote a general upswing in the economy. 
Its eventual result is the spread of new technology across the board 
and the creation of a new structure in the economy as a whole. 
Extensive investment serves to expand existing technology, and in 
this way to support the further development of a new economic 
structure, once it has been initiated. The most active and revolution-
ary part is intensive investment of both types, while extensive invest-
ment is more conservative and evolutionary in nature. 

Time series calculated by us show that, on the average, extensive 
investment leading to quantitative growth in existing technologies 
accounts for two-thirds of total net investment, while the share of 
productivity investment is 12 per cent, and new products investment 
21 per cent. But there are significant oscillations throughout the 
period in question. 

The pattern of the two types of intensive investment is quite 
different. It is the share of productivity investment (not new products 
investment) that reached a maximum in 1934. During the whole 
period from 1903 to 1934, except for a temporary decline in 1917-23, 
there was a sharp upturn in productivity investment associated with 
the advent of new factor-saving technology (the assembly-line, Tay-
lorism, Fordism). Productivity investment continued to rise (in re-
lative terms) straight into the long depression, which added to the 
mass unemployment of those years. In the late 1930s and during the 
war years the reintroduction of relatively cheap and abundant labour 
reduced the importance of labour-saving technology. It regained 
importance in the post-war years when the new production tech-
nology, which had been developed earlier, spread across the board. 
The pause in the 1960s and early 1970s occurred at a later stage of the 
upswing and did not yet reflect the new automation based on the 
microprocessor and robotics. As to the frequency of oscillations in 
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productivity investment, there was a 42-year interval between the 
major troughs of 1903 and 1945 and, similarly, a 40-year distance 
between the two principal peaks of 1933 and 1973. Thus, productivity 
investment brings us closer to the long-term Kondratieff wave. One 
can single out productivity investment as the most active and leading 
investment component of structural change in the long wave. 

A LONG-WAVE MODEL 

The theoretical discussion in the preceding paragraphs provides the 
basic elements for a formal model of the long wave. Consider a 
simplified version of our mathematical 'Siena model' of the wave, 
presented in Menshikov and Klimenko (1985): 

dy/dt = -a(y - bk); 

dk/dt = -c(k - gp); 

p = y - k; 

where: 

y = growth of rate of labour productivity; 

(1) 

(2) 

(3) 

k = growth rate of capital intensity (capital stock per manhour of 
labour); 

p = growth rate of the profit rate; and 
a, b, c, g = structural coefficients. 

Labour productivity adjusts to capital intensity, and the latter to the 
profit rate. To simplify matters it is assumed that the share of profit in 
national product is constant, so that p is approximately equal to y - k. 

The dynamic properties of this model are determined by the 
characteristic equation: 

r + [a + c(1 + g)]x + ac(1 + g - bg) = 0; (4) 

or, if b = 1 (which is approximately true in the long run), 

x2 + [a + c(1 + g)]x + ac = 0 (5) 

Regular cycles in growth rates are generated when g = -2, and a = c. 
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Given these conditions, long waves of 50-60 years' duration appear if 
speeds of adjustment are in the range of 0.11-0.12, 20-year cycles, 
when a = c = .34; a 7-year cycles when they are both = 1, and a 
3.5-year cycle, when a = c = 2. 

Let me now explain in more detail the logic of the model and the 
calculations underlying it. First, on the choice of variables. The reader 
will see that they have been chosen from the list that was described 
above, that is, labour productivity, capital intensity, the profit rate. 
Obviously, underlying the operation of the model is the movement of 
the capital coefficient, which, as shown, is close to the movement of 
the organic composition of capital. 

Second, growth rates rather than absolute values are used in the 
model, mainly for substantive reasons. All variables show secular 
growth over the observed historical period. Thus equations of the 
model describe deviations from long-term stability conditions which 
are not actually satisfied at any given moment, but appear as hypo-
thetical trends, showing the potential growth rate of the economy in 
the long run. The model thus combines growth trends and fluctu-
ations. 

Equation (1) is derived from the general production function, 
which postulates that output is determined by a particular combi-
nation of means of production (stock of productive capital) and living 
labour. If both sides of this generally-known expression are divided 
by the quantity of labour, labour productivity becomes a function of 
capital intensity. In neoclassical economics this relation is basically 
stable at the long-term equilibrium. But not so in real life. As seen in 
my statistical data, labour productivity follows capital intensity but in 
such a way as to rise alternately faster and slower than the latter. 

The most important coefficient in this equation, from the point of 
view of producing the long wave, is a: when estimated over the whole 
observed period its value varied between 0.033 and 0.048. This 
indicates a very low speed of adjustment and therefore a prolonged 
period of fluctuation of productivity around capital intensity. 

Equation (2) is a derivation of the investment function, where 
capital investment is determined by the rate of profit. It is normally 
assumed that investment is positively dependent on profitability. As 
we have seen, this applies only to extensive and new product invest-
ment, but not to productivity investment which is driven by the 
difference between the individual and general profit rate. When the 
latter is low the need for new technology with higher factor pro-
ductivity becomes a top priority. Therefore, not surprisingly, the sign 
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of coefficient g in this equation was found to be negative (-0.62). 
The negative influence of the general profit rate on capital intensity 

also has other substantive reasons. In a long depression, when a 
negative p is driving down the profit rate, there is both an involuntary 
accumulation of fixed capital and inventories, and a strong drive to 
save at the expense of labour - with or without investing in labour-
saving equipment. These influences keep capital intensity rising. In a 
recovery, more labour is needed to fill up unutilised capacity, and k 
may fall while p rises. When the profit rate is higher than average, 
there is less compulsion to save labour, and labour-intensive tech-
nologies are used more readily. 

While Equation (1) is important in determining the overall slow 
speed of reaction in the system (as far as technological progress and 
the interchange of its forms are concerned), Equation (2) serves as 
the driving force of the long wave because it is crucial in explaining 
the basic turning points of the wave: both the upper and lower points. 

When solved theoretically as a differential system, the model 
yielded damped fluctuations with a period of 53.7 years. When 
simulated as a difference approximation, the model produced per-
iodic waves of 60 years' duration (for a more detailed analysis see 
Menshikov and Klimenko (1985). A much larger model is presented 
in Menshikov and Klimenko (1988). First, oscillations in the rate of 
surplus value were specifically taken care of by introducing: 

dzldt = -e(z - fy) (6) 

where z is the growth rate of profit per unit of labour. 
The equation is a simple derivation of the relation between surplus 

value and national product. In the long-term, total profit rises some-
what faster than product, which is indicated by the estimated coef-
ficient f = 1.05. The speed of adjustment is moderate (e = 0.124). 
But the basic enlargement of the model was connected with the 
disaggregation of investment into its structural components. Thus, 
instead of Equation (2) there appeared three other equations de-
scribing the relationships associated with extensive, and two types of 
intensive, investment: 

dxldt = -q(x - hv) 

drldt = -1 (r - my) 

dwldt == -i (w - jp) 

(2a) 

(2b) 

(2c) 
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where: 

x = growth rate of extensive investment; 
v = growth rate of gross private domestic product; 
r = growth rate of productivity investment; and 
w = growth rate of new products investment. 

Extensive investment is determined by the need to adjust the actual 
stock of extensive capital to its desired level determined by incre-
ments in output. Production investment is determined by changes in 
labour productivity and new products investment by changes in the 
general profit rate. 

I shall not go through the estimated values of all the coefficients. 
However, one point is important in this respect. The speed of 
reaction of new product investment is the lowest of all three types: 
i = .022. This is 4.5 times lower than that for extensive investment 
(q = .094) and 2.5 times lower than for factor saving (productivity) 
investment (r = .059). With such different speeds of adjustment (and 
thus different life-cycles in fixed capital structural components) one 
would expect the model to generate a spectrum of oscillations. 

To close the system, three additional identities and one production 
function were necessary: 

KS =X + R + W (6) 

k =KS - s (7) 

s =v-y (8) 

v = n1 * KS(t - 1) + n2 * s (9) 

where: 

KS = growth rate of total investment; 
X, R, W = ratios of the three types of investment to total capital 
stock in the previous period; and 
s = growth rate of labour. 

The full model, now containing ten equations, was simulated for the 
period 1889-1987, both with and without stochastic shocks. The 
non-shocked simulation is closest to a visual description of the cycles 
generated by the model. Fluctuations in product showed theoretical 
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troughs occurring in 1903, 1923, 1941, 1965, pointing to the existence 
of a 20-year cycle. Movement in total capital stock pointed to a wave 
close to 60 years. Oscillations of the capital-output ratio had the 
periodicity of about 40 years. And oscillations in the profit rate were 
closer to the 20-year pattern. 

How do these different fluctuations relate to the various types of 
investment? The movement of the share of extensive investment had 
a periodicity of 20 years; new product investment, close to 30 years; 
and productivity investment, 40 years. This is at some variance with 
speeds of reaction, as shown in the coefficients of Equations 
(2a)-(2c). But it only confirms the important conclusion that 
although the life cycle of a particular capital good is the underlying 
material base for the existence in the economy of a periodic fluctu-
ation, the latter is also affected by the whole mechanism of the 
economy, including the operation of the rate of profit, which has to 
do not only with technological changes, but also with general busi-
ness conditions - the extent to which capital and labour are utilised. 

The dynamic properties of the model were also analysed by ob-
taining the characteristic roots of the system of differential equations. 
Three cycles were found to exist: of 32, 38 and 48 years' duration. 
Obviously, both the Kondratieff wave of 50 years and a shorter 
structural interchange of 30-40 years were evident. When the exten-
sive investment equation was eliminated from the system, the 30-year 
cycle disappeared, while 41 and 49-year periodicities remained: 
another confirmation of the close association of extensive investment 
with shorter-term fluctuations. When the new product investment 
equation was eliminated only fluctuations of 46-61 years remained. 
And when productivity investment disappeared from the system, no 
long wave of any length remained. The conclusion that productivity 
investment is the basic factor driving the long wave was thus sup-
ported. 
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10 Great Depressions as 
Transitional Phases 
within the Capitalist 
Mode of Production 
THOMAS KUCZYNSKI 

Twenty years ago, the Polish economist, Oskar Lange, had this to say 
on the problem of long waves: 'Even though historical facts cited 
above [the consecutive historical phases of capitalist production since 
1825] are not subject to any serious reservations, they are not 
sufficient proof of the existence of long-range cycles. To prove this 
theory it would be necessary to show that there exists a causal 
relation between two consecutive phases of the cycle and nobody has 
succeeded in showing this.' (Lange, 1969, pp. 76-7). Although, even 
today, there are enough researchers who doubt the historical exist-
ence of long waves (see, for example, Goldberg, 1985; Priewe, 1985; 
Solomou, 1987), I intend to take the view referred to by Lange and 
assume long waves to be an historically-verified fact. Starting out 
from this position, let me turn to the problem formulated by Lange, 
which consists in showing that there exists a causal relation between 
two consecutive phases of the cycle. Here we can build upon a wealth 
of groundwork carried out by other authors who have studied various 
aspects of the problem in detail: without, however, in my opinion, 
arriving at an integrated theory of long waves. 

GROWTH CYCLES VERSUS ESCALA nON PHASES 

The main pitfall on the way to an integrated theory of long waves is 
the idea to consider one factor as the moving factor of the cycle, 
which, in the end, could be nothing else than Aristotles' (1921, 
§ 1071b) prime mover, itself immovable. I myself do not believe that 
there is any immovable prime mover in that sense or that there are 
parameters 'that produce evolution but are not evolution themselves' 

257 
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(Luhmann, 1971, p. 362), which have been sought in recent systems-
theory-orientated social theories. If, for example, we conceive in-
novations or, more generally, technological progress, as the prime 
mover of long waves, the question will remain unsolved as to why the 
prime mover works so discontinuously. If we conceive - to take a 
second example - the falling tendency of the rate of profit as a prime 
mover, the question will remain unanswered as to why the effects of 
this prime mover appear with such discontinuity. Resorting to the 
prime mover we can - perhaps - demonstrate a uniform basic tend-
ency in the development, but we cannot explain the periodic ups and 
downs in the development. The latter, however, is obviously the very 
type of problem that Lange formulated. 

Should we intend to tackle it by adding to the uniform basic 
tendency a component responsible for the ups and downs, this 
component would clearly be something different from the basic 
tendency. Its workings would not be dependent on the basic tendency 
and thus not on any account be something derived from the basic 
tendency. But it appears to be unworkable and wrong to try to 
explain periodically recurring events in history in a way that leaves 
the basic tendency of the historical process unconsidered. The period-
icity will have to be accounted for by the basic tendency itself; in 
other words, periodicity is an element inherent in the basic tendency, 
and not one added to it. 

Incidentally, it follows from this approach that all the statistical 
procedures for verifying long waves that are based on isolating the 
waves from the basic tendency are inadequate for the object under 
examination. They mayor may not contribute to a graphic and visual 
clarification of the phenomenon, but they do not provide a theoreti-
cal framework for the explanation of the phenomenon. Some sixty 
years ago Oskar Anderson (1928; 1962, p. 176) was able to show that 
the shape of long waves depends on the type of trend chosen and 
that, ideally, mirror-image results may be achieved by choosing a 
different type of trend: periods of upswing change into periods of 
stagnation and vice versa. This does not only apply to the results 
achieved by Kondratieff in his investigations, but also to all the others 
that have been achieved by applying spectral analysis and filter 
design. The recurring criticism of the various forms of trend elimin-
ation (see the recent example of Gerster, 1988, p. 98) overlooks the 
point that matters, since it assumes the existence of such a trend 
supposed to be separable from long waves. Contrary to this we could 
demonstrate that, especially with long-run analyses, the presupposi-
tion of a secular trend implies absurd conclusions under a theoretical 
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and historical aspect (Kuczynski, 1986, 1987a). Thus statistical 
analysis, too, will have to be based on the statement that long waves 
and the basic tendency of development must not be separated; that 
trend and cycle form an indivisible whole (see Bogdanov, 1928; 
Eventov, 1929). It follows that any trend elimination is inadequate: 
not that the answers to the question of how to eliminate the trend are 
wrong, it is rather that the question itself is put the wrong way. 

Schumpeter (1939) was the first to suggest the idea that the period-
icity should be taken as an element inherent in the basic tendency, 
but he proposed it in a methodologically inadequate way: the trend 
underlying, say, a cycle of nth order is itself a cycle of (n + l)th 
order. If carried out strictly, the concept shows the complete reversi-
bility of the process: after the cycle of the highest order has been 
passed through, the initial state is re-established. Obviously, no 
development in the proper sense of the word can occur within the 
framework of such a model, for it excludes history as a process of 
development. Once started, the process runs to infinity - this is, 
according to Hegel (1812/1971, p. 225), 'bad infinity' - and it will 
also repeat itself in its bad infinity. 

But if we look at the graph of a growth process composed of a long 
cycle and a trend (see Figure 10.1), we can also decompose it in a 
different way (see Figure 10.2). Such decomposition reveals an 
essentially different growth process - although the (re )composed 
graphs are almost identical. What is taken as a basis is no longer the 
anhistorical uniformity of trend and cycle, but a sequence of logistic 
functions. It is only for clarification purposes that we have complied 
with the anhistorical uniformity in a particular way. Starting from a 
simple logistic function, 

(1) 

with 

Q = 90; a = 3; ~ = 0.1 as parameters and 
tw = a/~ = 30; Yw = Q/2 = 45; as inflection point 

we have increased a to 9,15, ... in the sense of a 6O-year cycle and 
thus produced almost strict cyclicity. We get the simple basic model 
of an escalating function with m as degree of escalation: 

m 
y = ~ Q/(l + ea(2i+l)-Ilt). (2) 

i = 0 

Instead of demanding that a new logistic function should start at 
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Figure 10.1 Linear trend plus trigonometric function 

exactly the inflection point of the one preceding it and that it should, 
furthermore, have the same saturation level Q and the same growth 
rate ~, we could vary all these parameters. By introducing the 
parameter y we get the generalised logistic function 

(3) 

with the shifted inflection point 

tw = (a + log y)/~; Yw = [yQ/(l + y)]Y. 
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If we now vary all the parameters of the generalised escalating 
function with a degree of escalation m (m = 0, 1, 2, ... ) 

m 
Y = L {Q;I[l + exp(ac~l)]}Y\ (4) 

i = 0 

the picture would be much closer to a growth process in real history. 
It is not a new idea to model the diffusion of new things in the most 

general sense of the word - products, processes, ideas, and so on - by 
means of logistic functions (see Tarde, 1903, p. 127). In marketing, 
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the concept has successfully established itself in the sense of the 
product life-cycle (see Levitt, 1965), but in analysing long waves it 
has been applied largely without success (see van Duijn, 1983, pp. 
26ff.). If we interpret the parameters from an economic point of 
view, it becomes clear why this has been the case. 

THE LOGISTIC GROWTH OF STOCKS AND ITS 
CONSEQUENCES FOR THE GROWTH OF PRODUCTION 

The parameter QY indicates the saturation level of the process. It is a 
matter of course that the phenomena in economic reality can only 
grow to a certain magnitude, which can be determined more or less 
exactly, and this will surprise only those who have fallen victim to the 
fictitious secular trend. There is the popular as well as the philos-
opher's formulation. 'All that exists has a measure' (Hegel, 1971, 
p. 343). The length of a country's railway network cannot grow 
beyond a certain dimension. For most industrial countries a satura-
tion level may be (ex post) prognosticated from the development up 
to 1890, that is, a long time before the advent of the automobile as a 
serious competitor within the transport system. There was also logis-
tic growth in the number of registered cars, though in two stages: in 
general, the inflection point of the first wave was before the Great 
Crash of 1929, that of the second in the 19608, that is, before what has 
been called the oil shock. We could add to this list almost at will. 

But first and foremost the list would contain the sizes of stocks 
(similarly, the logistic function was first applied to model the growth 
of biological populations). But it is manufacturing data in addition to 
prices and interest rates that is above all investigated in analysing 
long waves. There is, however, an inevitable difference between the 
development of production and that of stocks. In order to have 
logistic growth in the stock of cars, for example, those cars must be 
included that are newly-manufactured but which are taken out of the 
stock for reasons of physical wear, technological obsolence, fashion, 
and so on. 

So the growth function of production is not simply the derivative of 
the growth function of the stock. If we assume that the stock grows in 
a simple logistic manner (see Equation 1) then the growth function of 
production in its simplest case (constant retirement rate) is 

z = y' + ILY (Sa) 
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with 11 as retirement rate, and therefore 

z = Y(1l + ~(1 - yIQ». (5b) 

If the retirement rate is small enough, namely, 11 < ~, this function 
even has a maximum. At the moment tmax = [a + 10g«~+Il)/(~-Il»]I~ 
the function reaches the value of Zmax = Q(~+11)2/4~. We notice that 
a fall in the growth function of production may be wholly prevented 
by increasing the retirement rate. But in this case, too, it has one 
inflection point, the time co-ordinate of which we get from the 
solution of the quadratic equation 

(6) 

There is another problem: all the elements of an escalating func-
tion are assumed to have started an infinitely long time ago with 
infinitely small values. But in reality they started with finitely small 
values and at a moment that can be determined more or less exactly. 
They cannot fall below certain minimum values, as we very well 
know from reality. They are also historically determined, such as, for 
example, minimum capital. If there is only one logistic function, 
we can settle that this real minimum (J) equals the value 
Yo = [Q/(1 + eU)]Y reached at the moment to=O. It is obviously not 
possible to do this when we analyse a sequence of logistic functions. 
Here the real minimum of the 'ith' function is not reached before the 
moment 

(7) 

(provided the difference in dimension between (J) and Q is large 
enough). 

The third problem is that the start of a new escalation is often 
connected with substitution processes, so that logistic functions that 
have started earlier are at the least damped in their growth and 
mostly diminish below the level already reached, perhaps even suf-
fering a sharp drop. If there are sufficiently long time series for each 
individual product (and the different manufacturing processes applied 
to its production) this process can be analysed. But most products 
and processes as well as the industries manufacturing or applying 
them generally pass through one long upswing period only, so that no 
comprehensive causal analysis can be made, although a rise and fall 
may be demonstrated. With highly aggregate (macroeconomic) data, 
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however, the multitude of different parameters can no longer be 
estimated. 

If we assumed that a new logistic function started each year, the 
aggregate would grow almost continuously. It is only when the new 
logistic functions start in batches that the more-or-Iess marked pic-
ture of a periodic escalation process arises. It becomes visible in the 
aggregate data with particular clarity if we decompose the time series 
into the individual classical cycles (Juglar cycles) and analyse growth 
from one peak to another. However, what becomes visible in such 
kinds of decomposition first and foremost is not the upward move-
ment of the newly-begun logistic functions - their weight is much too 
small for this in the initial phase - but the saturation of those 
branches and groups of products of which the logistic growth had 
already started. Hence the stagnation phase is the starting point of a 
new long wave - just as in the classical cycle the crisis is, according to 
Marx (1884/1977, pp. 188ff.), the starting point for the new cycle. 

THE RATE OF PROFIT AND THE INPUT-OUTPUT RATIO 

Therefore the question is not so much why growth slows down - all 
that exists has a measure - but rather why a new upswing starts. If we 
assumed the new upswing to be conditioned by exogenous factors 
(as, for example, in Mandel, 1980) we would logically imply that long 
waves are not a phenomenon that can be derived from the intrinsic 
mechanism of capitalist economy but that they are due to more-or-
less accidental events. But if we apply the escalation model outlined 
above to the development of the rate of profit, this intrinsic mechan-
ism becomes quite clear; in my opinion it is not by chance that Marx 
touched on some aspects of long-wave development precisely in 
connection with the development of the rate of profit (see supporting 
evidence in Kuczynski, 1987b) and therefore was by no means of the 
opinion that the rate of profit was bound to fall from the very 
beginning and in a permanent manner. 

Let us look at the formula for the rate of profit, although not in its 
conventional form ofp' = sl(c + v), because hardly anything can be 
discovered from this . We rather start from a base stock of fixed 
capital Ct. During its period of turnover (several years) a value of 
product P is created. Apart from Ct the circulating capital used 
during this time in both its constant Cz and variable v parts must be 
deducted from this value of product. The turnover period of the fixed 
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capital covers several production cycles, during which the circulating 
capital, too, has been turned over several times. Therefore we cannot 
simply add the total consumption of Cz and v to the advanced capital. 
If we assume its turnover figures during the time that Cf is productive 
to be Uz and U y , respectively, then only c)uz and vluy , respectively, 
are included in the advanced capital - the rest of these expenses are 
already paid out of the proceeds from the sale of goods and are 
therefore not advanced. Then the following will apply: 

s = P - (Cf + Cz + v), 

pi = P - (Cf + Cz + v) 
Cf + czluz + vluy 

(8a) 

(9a) 

The value of the advanced circulating capital is small compared with 
that of the fixed capital and it becomes almost irrelevant with high 
turnover figures. Therefore we simplify the formula into 

pi = PICf - (cz + v)/Cf - 1. (9b) 

The value of product may be split up. It consists of certain goods 
produced in certain quantities qi, each having a value per piece of 
w(q i), and therefore 

(lOa) 

By analogy we have 

(10b-d) 

Let us assume that B people have been employed (as v turns over 
several times, one person working during the whole production time 
of Cf is, of course, not counted as one person, but as Uv employed 
people), then the average value of the commodity labour power is 

(11) 

If we use 

(12a-c) 
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as expressions for the relative values of q i, /; and Zi, and 

(13a-c) 

for the relative values of total production, the total stock of fixed 
capital and the total consumption of circulating constant capital, the 
rate of profit is 

(9c) 

If finally we use 

q* = q lB· f* = f, lB· z* = z IB r T'T r'T r (l4a-c) 

as expressions for the corresponding per capita quantities - per capita 
production q:, per capita stock t: and per capita consumption z: 
(each in relative values) - the rate of profit is 

P' = q*I£* - z*J-F* - 1/£* - 1 rJr rJr Jr . (9d) 

I do not intend to analyse this formula in full details but it is 
evident that 

1. If the value of labour power falls, the rate of profit rises; 
2. If the relative values of circulating capital (raw materials, and so 

on) increase faster than those of fixed capital, the rate of profit 
goes down; and 

3. If per capita production increases faster than the per capita stock 
of fixed capital, the rate of profit rises (provided that the changes 
in the relative values of q and f are equal). 

But the most important component in these equations for the 
analysis of long waves in the development of the rate of profit should 
be seen in the relationship of production and the stock of capital. For 
this main element of the rate of profit we use the expression 

k = qJfr = 1 + p' + (B + zr)/fr. (lSa) 

Starting from the formulation developed before it was discovered 
in a first approximation that the growth of the stock of capital follows 
the function 
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(16a) 

with 

<Pf = QA1 + exp(uf - ~ft)]. (16b) 

whereas the growth of production follows the function 

(17a) 

with 

(17b) 

It follows for the output-input ratio 

(lSb) 

The point in question is whether and under which conditions k 
reaches a maximum. If we form the first derivation dk/dt and equate 
it to zero, we get, after some rearrangements, 

!!y~tC1-<Pf/Qf) + f~i1-<piQq)*[y~tC1-<Pf/Qf) + ~q<piQq] 
= f~i1-<piQq)*[!! + f~q(l-<piQq)] (18) 

It is only in a few special cases that this equation has an explicit 
solution for the moment when k reaches its maximum; generally an 
iteration process will be necessary for this. But apart from this 
inconvenience the equation normally has precisely one solution for 
the range of (real-valued) time. We characterise as abnormal the 
particular case when k falls right from the start because the stock of 
producing (fixed) capital grows faster than the stock of produced 
commodities; this happens in accordance with the model when 
~f > ~q or (at least) when Y~f > f~q. Therefore we can take it for 
granted that k as a specific output-input ratio will increase up to a 
certain moment and then begin to go down, and that due to the 
dominating position of k within the rate of profit, the rate of profit, 
too, will increase up to about that moment. This corresponds to the 
reality of capitalist business life in so far as a rate of profit which falls 
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right from the start and keeps falling permanently will induce nobody 
to engage in any kind of economic activity whatsoever. 

Let me add here that my model is very simple and contains no 
feedback. Normally, the growth in the stock of capital and pro-
duction itself depends on the movement of the rate of profit. It 
follows from this that the movement of q, f and k had to be expressed 
in a system of nonlinear differential equations with delayed argu-
ment. But also the differences in the development of individual 
branches will have to be taken into account, as will be seen later. I 
have not yet found a solution of this highly complex system of 
nonlinear differential equations and I have in particular not managed 
to achieve the necessary determination of the lag parameters, not 
even on a level of mere plausibility. Therefore I have confined myself 
to this very simple model. 

THE ROLE OF THE AVERAGE RATE OF PROFIT 

Various means may be used to prevent the rate of profit from falling. 
The main means to halt the falling tendency of the rate of profit is 
technological progress. Technological progress may manifest itself in 
an increase of per capita production, a lowering of per piece con-
sumption of raw materials or, as mentioned before, an increase in the 
output-input ratio k. But any technical and/or technological system 
can only be improved within its own limits, and the more it is 
improved the smaller are both the possibilities for, and the economic 
effects of, further improvement. There is a similar situation as far as 
improvements in the organisation of production and the economies 
of scale are concerned. Inevitably the time will come when a certain 
industry experiences an actual fall of the rate of profit. 

If the rate of profit falls in a certain branch, a redistribution of 
capital takes place - according to the law of average profit. But as 
fixed capital has a certain material composition and is only disposable 
within certain limits, this redistribution applies to the additional 
capital, that is, net investments. The effects of this reorientation of 
net investments are twofold. For the short term there is a relief of the 
strain on the branch in question, the growth rate of production 
decreases a little, as does the stock of capital (even this cannot be 
represented in the present approach to a model because it is re-
stricted to one branch), but on the whole the situation within the 
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branch is stabilised; although net investments have been reduced, at 
least the fixed capital that is wearing out will continue to be replaced, 
so replacement investments will scarcely be reduced. For the long 
term, however, the reorientation of net investments will produce the 
very situation in the other branches which seemed to have been 
overcome in the single branch. It should be taken into consideration 
that overaccumulation caused by the redistribution of net invest-
ments also spreads to those branches which, concerning their tech-
nological basis, have not yet reached the limits for their growth: it is 
temporary overaccumulation of the kind that occurs in any classical 
crisis. But as parts of the technological basis reach their saturation 
level, there is no longer a possibility of short-term reductions of 
overaccumulation. 

There can be no short-term change in the situation. It presupposes 
the establishment of new industries. This is done first and foremost 
by introducing fundamentally new technologies, by effecting what we 
call basic innovations that form the basis of new industries as, for 
instance, the mechanised textile industry, the railways, the electrical 
industry, the car industry, the electronics industry, and so on. This is 
the techno-economic basis of the clustering of so-called basic innova-
tions (Kleinknecht, 1987). But the introduction of technologies which 
in the end - whether originally intended or not - result in the 
establishment of a whole new industry, the introduction of such 
basically new technologies is a risky affair, because very few people 
know anything about their profitability, possible market behaviour, 
the technologically and economically induced follow-up investments, 
and so on. In addition to this, established enterprises will be unlikely 
to be interested in installing them as long as the rate of profit can be 
secured at its former level with traditional technology or with slight 
improvement to it, for the introduction of a new technology holds a 
double risk: not only concerning its own profitability but also con-
cerning its effects on the profitability of technologies that are (still) 
profitable at the time. If it is introduced, whole complexes of plant 
may not only become obsolete but also even unprofitable. 

Therefore its profitability is not a sufficient, although a necessary, 
requirement for the widespread introduction of new technology. Not 
before the old technologies have reached a point where the fall of the 
rate of profit cannot be stopped any longer will the new ones take 
their place. However, they will only do so if they yield surplus profit 
for the longer term, so that it is not only a matter of carrying out net 
investments out of the surplus value but also of the reorientating the 
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replacement investments and of reproducing old industries on a 
narrowed scale only. But for the moment the higher profitability of 
the new industries causes a further deterioration of the general 
situation, for the law of average profit causes a fall of the rate of 
profit in other enterprises, especially in those still applying old 
technology. Therefore these enterprises are doubly forced to intro-
duce new technology: the pressure of new technology on their rate of 
profit is added to that of the old. 

On the accumulation side, too, it becomes apparent that the 
situation is Janus-faced: there has been overaccumulation on the one 
hand, but on the other hand accumulation has not gone far enough, 
namely in the enterprises applying the new technology. Enough 
surplus profit has to have accumulated with the latter before can it be 
used productively in the form of new investments. At the same time 
the other enterprises that have hitherto applied old technology -
provided that they have survived competition - will no longer orien-
tate their replacement investments towards the old but also towards 
the new technology. 

But the economic effect of new technology is by no means re-
stricted to the industry applying it or the one newly established by it. 
The goods produced by it enter the reproduction process of capital, 
whether in the form of machines and plant, or as raw materials, or 
semi-finished products, or as consumer goods for the workers; the 
cuts in the prices of these goods cause medium-range improvements 
in the conditions of capital utilisation and consequently an increase of 
the rate of profit also in branches not applying the new technology 
directly. Even industries in decline may be given a fresh impetus for 
renewed growth in one way or another. 

It is obvious that all these processes will not develop from one day 
to the next, for they require the restructuring of whole spheres of 
capital. It is this economic effect of what we call basic innovations 
that makes up their real importance beyond technology and an individ-
ual industry, which makes them fundamentally different from innova-
tions with a smaller economic scope. Whereas the latter induce larger 
or smaller oscillations of the rate of profit which balance out in the 
relatively short term, the basic innovations establishing new indus-
tries are among those which 'very gradually assert themselves and are 
recognised as a change in the conditions' (Marx, 1863/1972, p. 518). 

As soon as the new technology is generally applied, the surplus 
profit gained with it before dwindles away and the average rate of 
profit is re-established at a new level: the 'cycle' starts again. 
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It may even be left open whether the new average rate of profit is 
lower or higher than the previous one, and whether the tendency for 
the rate of profit to fall is a real fall. The tendential element is not 
anything added to Marx's law of the tendency of general rate of profit 
to fall - in the sense that all laws have only a tendency to assert 
themselves - but it is inherent in the law, for the law itself will bring 
forth the tendencies counteracting it; contrary to the deviations from, 
for example, the law of value, which can only be explained by effects 
at work under conditions which are factors outside the law, the 
deviations in this case result from the law itself. 

WORLD-ECONOMY AND NATIONAL ECONOMIES 

If we want to go over to the statistical verification of this process, we 
are confronted with considerable difficulties. Firstly, there are, of 
course, no statistics of investments for any country which would 
enable us to analyse over decades the net and replacement invest-
ments in a classification according to industries. We also lack the 
branch-specific rates of profit (the actual rates of profit of the par-
ticular spheres of production). We can only analyse over a sufficiently 
long period, that is, more than a century, the effects on the growth of 
production in the individual branches. If we do this for the individual 
countries, we arrive at extremely inconsistent results, for we can see 
at first sight that it is not only the individual industries that behave 
differently - which is in full accord with the hypotheses presented 
here - but also the single national economies. In fact, the whole 
process takes place on a world- economic basis. Each national econ-
omy may react in a different manner - according to its historical 
position in this world economy. 

Let us take as an example the Great Depression of 1873-93 and the 
following prolonged upswing until the outbreak of the First World 
War. Both phases can be distinguished rather precisely on the basis 
of the statistics of world industrial production, but for the national 
economies of the core countries this is only possible in part. If we 
analyse pure statistics of production we see that in the USA the Great 
Depression, and in France and England the prolonged upswing, fail 
to take place almost completely; it is only in Germany that we can 
distinguish both phases rather distinctly. This can be explained con-
sistently from a world-economic angle: the USA was the most im-
portant immigration country of the time and kept on strengthening 
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this position due to the worsening economic situation in Europe. 
Here we must analyse the per capita production and in this case the 
results look quite different, although, of course, the accelerator effect 
connected with immigration is not fully compensated by this pro-
cedure. England and France at first found a way out into their 
colonial empires, which either existed or were to be established then, 
and they changed the regional structure of their foreign trade and 
resorted to capital export. All this - which proved later to be mere 
palliatives - was not available to Germany. Instead of looking for 
'new markets for old products' it had to look for 'new products for 
old markets'. This uncomfortable position served as a solid basis 
for the new industries arising during the Great Depression (the 
chemical, electrical and modern steel industries), industries that 
became the 'leaders' of the following upswing. It is small wonder, 
then, that this upswing was delayed and much weaker in England and 
France. In this respect the long-wave mechanism is at work on a 
world-economic basis only: it is a global principle. (Global principle 
in a similar sense as in physics: there is a distinction between the 
weak global principles applying only to the system as a whole and the 
strong local principles applying to each individual element of the 
overall system.) 

PHASES OF CAPITALIST DEVELOPMENT 

In addition to this, historical analysis shows that technological prog-
ress giving rise to new industries takes place on a socio-economic 
basis that is of an inconsistent nature. On the one hand it is first and 
foremost introduced· by small entrepreneurs, some of whom are 
successful in this way. (This is, by the way, the most vital point of 
Schumpeter's thesis concerning the 'innovative powers of the private 
entrepreneur' .) This results from the simple fact that at first new 
technology is much less capital-intensive than old technologies -
examples may be found in large numbers, from the spinning jenny to 
the microcomputer. Therefore new technology at first mainly favours 
the small entrepreneur (which is, incidentally, the real basis of the 
recurring thesis of the up-and-coming middle classes). But things may 
look quite different as innovations become increasingly mature. The 
big entrepreneur then takes the small innovative entrepreneur's 
place. The production and application of the cheap electric motor 
gave rise to the higly capital-intensive electrical industry, with the 
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same thing happening in the chemical industry, and a similar course 
of events to be assumed for the microcomputer (which can be bought 
so cheaply now) and the electronics industry. Moreover, we have to 
state that in the stagnation phases of the old industries we can not 
only notice the establishment of new ones but at the same time also 
the development of new forms of organising and regulating pro-
duction, above all in the new industries, but also in at least some of 
the old ones, too. It was obviously not possible to tackle the crisis of 
the old industries with the old system of organisation and regulation, 
and the new industries, once emerged from their initial stages (the 
pioneer era of beginning commercialisation), also required different 
forms of organisation and regulation. 

It would go beyond the scope of this chapter to demonstrate in 
detail the relationship between the technological basis of a specific 
mode of production and its organisation and regulation, but in my 
mind it is not by chance that, as a result of the Great Depression, the 
transition to monopoly capitalism took place; that the efforts made to 
overcome the world economic crisis and the 'depression of a special 
kind' (Varga, 1934), which W. A. Lewis (1978) called 'the Greatest 
Depression', inevitably led to the transition towards state-monopoly 
capitalism; that today we are in a phase of transition towards supra-
national state-monopoly capitalism which finds expression in, for 
example, efforts made to create a 'European internal market'. 

That is why I think we should view and analyse the great depressions 
as transitional phases within the capitalist mode of production. The 
capitalist economic system was in a deep crisis involving the whole 
mode of production in each of these transitional phases. 

It was by no means agreed from the beginning that it (the crisis) 
should be overcome in the sense of developing the capitalist mode of 
production further and going over to a new specific mode of pro-
duction. As we know from systems theory, systems are particularly 
sensitive to ( exogenous) interferences if they are still very young or 
already very old, and highly prone to interference for this reason. It is 
no accident that wars and revolutions have occurred in the last stages 
of the upswing and during the transitional phases, and that new 
trends in the development of the working-class movement also gained 
ground at these times. But these are all political events, therefore 
exogenous factors relative to the long-wave development in econ-
omic life. They may contribute to maintaining the capitalist mode of 
production. (Sweezy (1970, p. 25), for example, said that the Second 
World War saved American capitalism), they may also counteract it, 



274 Great Depressions as Transitional Phases 

as, for example, the October Revolution of 1917 in Russia and the 
building of socialism. 

That is why I do not think (as, for example, Mandel, 1980) that the 
further existence of the capitalist mode of production is due to 
exogenous factors. I rather think that hitherto the influence of 
exogenous factors has not been strong enough to put an end to the 
endogenous mechanism of the long-wave development of the capi-
talist mode of production on a world scale. The way in which this 
might happen, what possibilities for such an end has history har-
boured in the past and is harbouring now, is a different question 
going beyond the scope of my contribution. 

REFERENCES 

Anderson, O. (1929) Zur Problematik der empirisch-statistischen Konjunk-
turforschung (Bonn: Kurt Schroeder). 

-- (1962), Probleme der statistischen Methodenlehre in den Sozialwissen-
schaften (Wiirzburg: Physica-Verlag). 

Aristotle: (ed. Rolfes) (1921) Metaphysik (Leipzig: Meiner). 
Bogdanov, V. (1928) 'K voprosu 0 zakonomernosti istoricheskogo rasvitija 

kapitalizma', in: Pod znamenem marksizma, no. 6, pp. 8Off. 
Duijn, J. J. van (1983) The Long Wave in Economic Life (London: George 

Allen & Unwin). 
Eventov, L. (1929) '0 prirode dlitelnykh kolebanij kapitalisticheskoj dina-

mike', in: Problemy ekonomiki, no. I, pp. 54ff.; no. 2, pp. 47ff. 
Freeman, C., J. Clark and L. Soete (1982) Unemployment and Technical 

Innovation (London: Frances Pinter). 
Gerster, H. J. (1988) Lange Wellen wirtschaftlicher Entwicklung (Frankfurt: 

Peter Lang). 
Goldberg, J. (1985) 'Das Konzept der "langen Wellen der Konjunktur"', in: 

Grof3e Krisen des Kapitalismus - Lange Wellen der Konjunktur? (Frank-
furt: IMSF) pp. 51-96. 

Hegel, G. W. F. (1971) Wissenschaft der Logik, Vol. 1, (Berlin: Akademie-
Verlag). 

Hufbauer, G. (1966) Synthetic Materials and the Theory of International 
Trade (Cambridge, Mass.: Harvard University Press). 

Kleinknecht, A. (1987) Innovation Patterns in Crisis and Prosperity (Lon-
don: Macmillan). 

Kuczynski, T. (1978) 'Spectral Analysis and Cluster Analysis as mathemat-
ical methods for the Periodization of Historical Processes' , Proceedings of 
the 7th International Economic History Congress, Edinburg mimeo. 

-- (1986) The Impact of the Depression of the 1930's and its Relevance for 
the Contemporary World, (Paper for session A5 of the 9th International 
Economic History Congress), (Bern/Budapest). 

-- (1987a) 'Die Entwicklung des AuBenhandels wahrend der "GroBten 
Depression''', in: lahrbuchfiir Wirtschaftsgeschichte, Pt. I, pp. 79ff. 



Thomas Kuczynski 275 

-- (1987b) in T. Vasko (ed.) The Long Wave Debate (New York, Heidel-
berg, Berlin: Springer) pp. 59ff. 

Lange, O. (1969) The Theory of Reproduction and Accumulation (Warsaw: 
Akademie-Verlag). 

Levitt, T. (1965) Harvard Business Review, no. 6, pp. 81ff. 
Lewis, W. A. (1978) Growth and Fluctuations 1870-1913 (London, Boston, 

Sydney: George Allen & Unwin). 
Luhmann, N. (1971) in N. Luhmann and Habermas, Theorie der Gesellschaft 

oder Sozialtechnologie - was leistet die Systemforschung? (Frankfurt: Suhr-
kamp). 

Mandel, E. (1980) Long Waves of Capitalist Development (Cambridge, 
Paris). 

Marx, K. (1972) Theories of Surplus Value, Vol. III, (London). 
- (1977) Capital, Vol. II (Moscow) 
Mensch, G. (1975): Das technologische Patt. (Frankfurt: Umschau Verlag). 
Priewe, J. (1985) 'Die drei gro6en Krisen des deutschen Kapitalismus', in: J. 

Goldberg, Grope Krisen des Kapitalismus (Frankfurt: IMSF) pp. 9-50. 
Schumpeter, J. A. (1939): Business Cycles, (New York: McGraw-Hill). 
Solomou, S. (1987) Phases of Economic Growth, 1850-1973 (Cambridge 

University Press). 
Sweezy, P. (1970) Die ZUkunft des Kapitalismus (Frankfurt: Suhrkamp). 
Tarde, G. (1903) The Laws of Imitation (London: Henry Holt). 
Varga, E. (1934) Die Grope Krise und ihre politischen Folgen (Moscow, 

Leningrad) . 

COMMENT 

Bart Verspagen 

Thomas Kuczynski's chapter is aimed at formulating an integrated 
theory explaining the existence of long waves in economic variables. 
In essence, his effort comes down to combining two explanations that 
are usually presented separately: innovation and the profit rate. 

Kuczynski's analysis is enlightening in that it puts these two expla-
nations together explicitly and I can subscribe to much of his analysis. 
I think that his idea of not separating trend and cycle in the theoreti-
cal analysis of economic history is a major improvement in long-wave 
theory. In my opinion, the application of this idea would be a major 
innovation in empirical work on long waves. 

Kuczynski is quite clear with respect to the question of whether 
previous writers on the subject have been able to formulate an 
integrated theory of economic long waves. He states that 'other 
authors . . . studied various aspects of the problem in detail: without, 
however ... arriving at an integrated theory of long waves' (see 
page 257). I would probably be a little more modest in this respect. 
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I think Schumpeter had a clear notion of the interaction between 
profit and innovation in the various stages of long waves, although he 
certainly did not present this in such a clear and integrated way as 
Kuczynski does. And since it is a well-known fact that Schumpeter 
took a lot of his arguments from Marx's work, we are likely to find 
some useful insights in the latter too. In fact, Marx had a clear theory 
on the innovation-profit rate relation, although he did not present it 
in a long-wave context. Rather, his 'unit of analysis' was the business 
cycle. The chapter by Menshikov in this volume (Chapter 9) provides 
some references to Marx's work on the relation between profit and 
innovation. 1 Moreover, that chapter shows that even Kondratieff had 
some notion of this relation. 

By all this I do not wish to suggest that everything that Kuczynski 
has written, has been done before in exactly the same way. I merely 
want to emphasise that there already exist at least elements of an 
integrated explanation with innovation and the profit rate as driving 
forces behind long waves. A detailed review of the work by Schum-
peter, Marx and others would have been a good starting point for 
Kuczynski's paper. 

I will now discuss a few specific points about the model. The first 
point I want to make concerns its cyclical character. Several authors 
have pointed to the fact that we should rather speak of 'waves' than 
of 'cycles'. This is done to point to the non-fixed periodicity character 
of the Kondratieff movement. As has been argued by Carlotta 
Perez,2 a wave 'running' on steel or electricity is likely to be quite 
different from one 'running' on microcomputers. The length of the 
phases, but also the steepness of up- and downswings is likely to vary 
in, and between, separate waves. I think that the nature of Kuczyn-
ski's 'combined endogenous prime mover' is also one of non-fixed-
periodicity. 

But how can the model in this chapter deal with this (empirical) 
feature? When estimating the model, I could imagine that one would 
try to vary the value of coefficients through time. This could be done 
by estimating the model for different time-spans separately, and 
apply the Chow F-test on structural change between these periods. 
This would, however, require a lot of data, which is a major problem. 
Another obvious problem with this approach is that it is an arbitrary 
decision to pick the exact moments when structural change is to 
occur. Although it would certainly be possible to give some theoreti-
cal plausibility for the choice of such a point, one would ideally like 
the model to determine it. 
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The second point I would like to make is that the model is clearly a 
macroeconomic one, using aggregate variables. The reasoning 
underlying it, that is, the idea of the product life-cycle, seems to be a 
concept that is applicable rather to the sector or product level. I can 
imagine the production and profits of an individual sector or product 
following the logistic curves used by Kuczynski, but why then would 
such a pattern turn up in the aggregate data? 

To make the model generate an aggregate long wave, one obvi-
ously needs some assumption on how the different sectoral (logistic) 
patterns interact. Thus, one can simply assume that the sectoral 
logistic curves synchronise in time. If they start and reach saturation 
level at approximately the same point in time, .an aggregate long-
wave pattern would clearly result by simply adding up the sectoral 
data. 

But why would this synchronisation take place? Why would these 
sectoral movements start at the same time, and why would the length 
of the logistic curves be equal? To give a counter-example, one could 
even imagine that sectoral movements are ordered in such a very 
particular way as to form a smooth aggregate growth path, expansion 
phases of one curve offsetting saturation phases of others. 

Kuczynski does not really seem to go into this aggregation-issue. 
He touches on the subject very briefly in his treatment of the average 
profit rate and the rise of new industries. A falling average profit rate 
provides an incentive to invest in new, fast-growing industries. Thus, 
investment is directed towards the fast-growing industries, and away 
from the stagnating sectors. This is, in fact, an argument that can be 
found in neo-classical Walrasian general equilibrium models. 

Two comments can be made with regard to this 'average profit 
rate' explanation of synchronisation. First, as we can learn from 
Walrasian general eqUilibrium models, the regulationist power of 
average profit rates crucially depends on the possibilities of free entry 
in all sectors. If it is possible that no (or little) investment from 
outside a sector takes place, due to (technological) barriers of entry, 
that sector can experience above-average profit rates for a sustained 
period of time. This means that the synchronisation of sectoral trends 
will not take place. The second point is that the simple average profit 
rate model neglects the explicit interrelations between industries, 
such as input-output relations. I think these should be taken into 
account explicitly. What Christopher Freema\1 and Carlotta Perez 
have called 'key factors in techno-economic paradigms', have very 
strong relations to all other sectors and thereby are the driving force 
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behind the upswing phase. In conclusion, I think that Kuczynski's 
model is a little too swift in taking the step from microeconomics to 
macroeconomics. 

I think that an ultimate model of an aggregate long-wave move-
ment should take these points into account. In my opinion, the 
non-cyclical character of the model and the inter-sectoral relations 
are very close to each other, the latter being an important determi-
nant of the exact shape of the wave. However, the model as it is 
presented at this stage cannot deal with this complex aspect of reality. 

But Kuczynski should be credited with building a model in which 
these elaborations can lead to a realistic model of long waves. I think 
he has succeeded in picking the two most important phenomena 
behind long waves, and bringing them together in a way that does not 
make the artificial distinction between trend and cycle. 

The question remains of how one could incorporate the above 
points in a model. I think that the use of simulation techniques would 
be very useful in this respect. Contrary to empirical work, one can 
manipulate variables and coefficients in such an exercise. It is, of 
course, clear that a simulation model can never give any formal proof 
of whether the underlying theory is true. But it does offer the 
opportunity of setting out the theoretical arguments very clearly, and 
enables one to test the implications of the assumptions made. Thus, a 
simulation model could illustrate under which assumptions on sec-
toral interaction the logistic product-cycle curves would add up to an 
aggregate long-wave pattern. 

Notes 

1. Another outstanding review of Marx's work on the business cycle, and 
especially on the interaction between innovation and the profit rate, can 
be found in Gourvitch, A., (1940) Survey of Economic Theory on 
Technological Change and Employment (New York: Augusta M. Kel-
ley) pp. 73-9. 

2. Perez, C. (1983) 'Structural Change and the Assimilation of New 
Technologies in the Economic and Social System', Futures, vol. 15, no. 
4, pp. 357-75. 



11 Class Struggle and 
Kondratieff Waves, 1870 
to the Present 
BEVERLY SILVER 

The resurgence of class conflict in Western Europe in the late 1960s, 
and the more-or-Iess simultaneous end of the long post-war boom 
prompted a revival of interest in both Kondratieff waves and in 
labour-capital conflict, and, not surprisingly, the emergence of some 
theories which postulate a causal link between these two processes. 
Ernest Mandel (1980), James E. Cronin (1980) and Ernesto Scre-
panti (1984) have elaborated theories which (more-or-less tightly) tie 
together a long wave in capital accumulation with a long wave in the 
class struggle. While these theories are intriguing, they have been 
subjected to little empirical verification. Furthermore, what has been 
attempted (for example, Screpanti, 1987; Goldstein, 1988) has 
been flawed by the use of insufficient or inappropriate empirical 
measures of 'the class struggle'. 

The problem is two-pronged and not easily resolved. First there is 
the problem of finding an empirical measure that captures the con-
cept of 'class struggle'. Second is the problem of finding data (with 
sufficient historical and geographical coverage) to construct the ap-
propriate empirical measures. Screpanti (1987) used strike indices as 
a measure of the intensity of class struggle. Screpanti's claim is that 
'any changes occurring in the "qualitative" nature of class struggle 
should also manifest themselves in the intensity of strike waves.' 
While this argument is not entirely unconvincing, there are neverthe-
less several major difficulties involved in relying solely on strike 
statistics in a long-waves study. 

First of all, a large volume of strikes is not necessarily an indication 
of a high level of class struggle. For example, there was a very high 
level of strike activity in the USA in the 1950s and 1960s but most 
observers would attribute this to the institutionalisation of labour-
capital conflict after the Second World War, and the acceptance of 
the official strike as a normal bargaining tool in contract negotiations, 
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280 Class Struggle and Kondratieff Waves 

where the settlements are limited within specified parameters and 
rules of the game. 

The same problem appears from the opposite angle as follows: 
there may be very intense class conflict which manifests itself primar-
ily in non-strike forms of struggle, for example, riots, sabotage, 
factory occupations, slowdowns, armed revolts and proletarian insur-
rections. The presence or absence of these other forms of conflict, in 
conjunction with the same volume of official strikes, indicates very 
different levels of intensity of class conflict. The assumption that 
strike statistics will always reflect escalations in the forms of conflict 
beyond the strike seems unwarranted. This concern is further amplified 
when one takes into account the fact that many of the official strike 
series exclude strikes which are deemed to be 'politica1'. 

The second problem lies in the insufficient temporal and geographi-
cal coverage of existing strike series. Even the longest official strike 
series do not cover two full long-wave cycles, with systematic data 
collection begining only since the 1880s. Furthermore, with the ex-
ception of the UK, all countries' series contain major gaps (for 
example, during the period of Fascism and world war for Germany, 
France and Italy; or during a period in the early twentieth century 
when the US government decided simply to discontinue strike data 
collection). Needless to say, strike series for countries outside of the 
core of the world-economy are either non-existent or cover even 
shorter periods. 

This latter problem is especially important: long-wave theorists 
beginning with Kondratieff have emphasised the importance of inter-
national synchrony in defining the existence of long waves (Golds-
tein, 1988, p. 181). There has been some ambiguity as to whether this 
international synchrony is limited to the core. In fact, Screpanti 
argues that since 'it is recognized that the world engine of long cycles 
is constituted by the most advanced capitalist countries' , he can safely 
limit his analysis to five such countries (the USA, France, Germany, 
Italy and the UK). His claim is that 'any macroscopic event affecting 
simultaneously the economic and social evolution of these countries 
will most probably be a common phenomenon of all the core capital-
ist countries and will be capable of reverberating at a world-wide 
leve1' (Screpanti, 1987, p. 101). 

Again, this claim is not totally unconvincing. It may very well be 
that the investment decisions of core capitalists are the key invest-
ment decisions in determining long waves of capital accumulation -
both because of the weight of core capitalists among all capitalists and 
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because their investments span the globe (whether through direct 
investment, or indirectly as finance and merchant capital). However, 
it assumes that the only struggles relevant to core capitalists' invest-
ment decisions are those by workers located in the core. Can we 
eliminate the Russian, Chinese and Cuban revolutions from an 
assessment of world-scale labor-capital conflict and its interrelation-
ship with long waves of capital accumulation? Is the wave of strikes in 
the periphery throughout the 1950s and early 1960s associated with 
the decolonisation struggles irrelevant to the investment decisions of 
capitalists? Or the wave of strikes in the semiperiphery in the late 
1970s and 1980s (from South Africa and Brazil to Spain, South Korea 
and Poland)? 

Finally, as Screpanti recognises, if we limit the analysis to a single 
national case we might mistake what is nationally-specific for a more 
general phenomenon. It follows, however, that if we limit the 
analysis to core countries, we might mistake what is core-specific for 
a more general phenomenon. Moreover, we will have no hope of 
uncovering any world-level links among economic and social waves in 
the core, periphery and semiperiphery of the world-economy. 

As I mentioned earlier, these problems are not easily resolved. 
With all these difficulties in mind, the World Labor Research Work-
ing Group at the Fernand Braudel Center! set out to create a 
database on labour-capital conflict from which indices of class 
struggle could be constructed, which would avoid the pitfalls inherent 
in strike indices as described above. The initial phase of this major 
project has involved reading through the Index of The Times (Lon-
don) and The New York Times from 1870 to the present, and 
recording any act of labour unrest anywhere in the world reported by 
these papers and so noted in their Indexes. 2 Incidents of labour 
unrest recorded in our database include not only strikes, but also 
general strikes, demonstrations, riots, factory occupations, sabotage, 
unofficial slowdowns, revolts, insurrections, and any other actions 
indicative of labour unrest. The choice of these two newspapers 
rested on several considerations, but primarily on the fact that they 
are the major newspapers of the two world hegemonic powers of the 
twentieth century. Thus, we expected the geographical scope of their 
reporting to be world-scale - reflecting their country of origin's 
world-scale political and economic interests. 

In the second section of this paper I will use indices constructed 
from this database in order to assess the plausibility of the theoretical 
claims put forward by Screpanti, Mandel and Cronin on the interre-
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lationship between long waves of capital accumulation and class 
struggle. The indices constructed include one of acuteness (the num-
ber of reports of labour unrest per year); of extensiveness (the 
number of countries in which labour unrest is reported per year); and 
of intensity (acuteness and extensiveness combined). To be appropri-
ate for the task at hand, our database and derived indices must 
measure what Screpanti, Mandel and Cronin have variously called 
'the intensity of class struggle', 'worker militancy', and in particular 
identify its peaks (Cronin's 'explosions of working class activism', 
Screpanti's 'major proletarian insurgencies'). 

Screpanti (1984, p. 517) enumerates several common character-
istics which define his major proletarian insurgencies: First, they were 

'proletarian; i.e., the working class played a dominating role in 
them both in terms of quantitative participation and in terms of 
political hegemony over the movement; (2) they were general; i.e., 
they flared up simultaneously in all parts of the center of the world 
capitalist system; (3) they were autonomous; they were spon-
taneous movements of the working class that broke its normal 
dependence and subordination to the economic, political and 
social dynamics of the capitalist system; (4) they were radical; i.e., 
they aimed at striking the capitalist system at its roots . . . The 
outbursts of class movements of this nature had . . . a lasting 
frightening effect on the "animal spirits" of the dominating classes, 
shattering their state of confidence and discouraging investment 
activity, while fostering reactionary and restrictive choices in econ-
omic policy.' 

Screpanti (1984, p. 524) notes that a good measure would ordinally 
scale different types of struggle, giving lower weight to official strikes 
and high weight to such actions as factory occupations and riots. 
Cronin (1980, p. 104) emphasises the innovative character of the 
major outbursts of working-class activism (that is, new forms of 
struggle, demands, participants); and that they often 'explode upon 
the scene taking both left and right by surprise'. 

Our database seems to meet these criteria surprisingly well. First, 
it includes only reports of events in which the newspapers' Indexes 
specifically mention wage workers as the actors. Second, its coverage 
is world-scale. Third, events which are considered routine, normal, 
not news, would not make it into the newspaper, and thus would be 
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excluded from our database. The more radical an event (the higher it 
ranks on the ordinal scale of militancy), the more likely it is to make 
it into the newspapers, and hence into our database. Finally, if 
'capitalists' animal spirits' is a key factor underlying the timing of 
long waves, massive reporting of widespread class struggles by these 
major newspapers may both reflect and affect the willingness of 
capitalists to invest. The degree of space which the newspapers of the 
hegemonic power devote to labour unrest can be seen as an indica-
tion of just how frightened they are by workers' struggles. 

A brief report on the reliability of the World Labor Group data-
base is provided in the Appendix to this chapter (see pages 293-4). A 
full report on the database (including data collection methods and 
extensive reliability studies) will be published in a special issue of 
Review in 1992. 

While their theoretical reasoning about the causal mechanisms are 
quite different, Mandel, Screpanti and Cronin all have broadly simi-
lar expectations about the cotrajectories of capital accumulation and 
class struggle. Starting from relatively low levels, class struggle is 
expected to rise during the A phase, and escalate sharply at the end 
of this phase. (Cronin and Screpanti are the most explicit in their 
prediction that major explosions of labour militancy occur at the 
transition from the A to the B phase). During the B phase, levels of 
class struggle may remain quite high, and repeated outbursts of 
unrest may occur. For Mandel (1980, p. 48), in particular, 'intensified 
class struggle . . . generally characterizes most of the depressive long 
wave'. Nevertheless, the overall trend in the B phase should be 
downward, and the transition to the new A phase should be charac-
terised by an atmosphere of relatively low levels of unrest. 

In order to assess the plausibility of the above picture, three main 
empirical methods are used: 

1. Comparison of the growth rates (mean standardised slopes) of 
each A and B phase for our index of intensity; 

2. Comparison of mean levels of intensity for each A and B phase 
and for the transitional periods (T phases); and 

3. Identification of years in which major explosions of worker mili-
tancy occur. 
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The first two methods (comparing mean standardised slopes and 
mean levels from phase to phase) are used by Goldstein (1988, pp. 
187, 193).3 The third method is derived from Shorter and Tilly's 
(1974) study of strikes in France. The index of intensity used here is 
analagous to Screpanti's (1987) strike intensity index. For this chap-
ter, an index of acuteness (the number of reports of labour unrest per 
year) is multiplied by an index of extension (the number of countries 
in which labour unrest is reported per year). The product is a single 
index of intensity which simultaneously captures the level and geo-
graphical extent of worker militancy. Finally, the dating for A and B 
phases used in these calculations is Goldstein's (1988, p. 67) 'base 
dating scheme' , for which he claims the existence of 'a strong consen-
sus' among long-wave scholars. And the dating for the T phases is 
taken from Screpanti (1984, p. 521). 

Table 11.1 shows the results of the calculations for growth rates 
(mean standardised slopes) and mean levels of intensity. Based on 
the above-discussed theories we would expect to find rising growth 
rates in A phases and declining growth rates in B phases (Cronin, 
Mandel, Screpanti). Furthermore, we would expect the levels of 
intensity in T phases (from A to B) to be higher than either the 
preceding A phase or the following B phase (Cronin, Screpanti); and 
the level of intensity in T phases (from B to A) to be lower than 
either the preceding B phase or the following A phase (Cronin, 
Mandel, Screpanti). 

The growth rates of 'class struggle' in Table 11.1 do reveal a 
procyclical correlation with Kondratieff phases - with one major 
exception. There is a strong positive growth rate in the late-
nineteenth-century B phase. Another anomaly appears after World 
War II when the rate of growth is zero for core countries.4 While this 
rate of growth is higher than the negative growth rates exhibited in 
the preceding and following B phases, we would still expect to see 
some positive overall growth. Finally, in the B phase currently in 
progress, the strong positive growth rate in 'non-core countries' 
stands out. 

If we now tum to the comparison between levels of class-struggle 
intensity in A, Band T phases, we find that only two of our five T 
phases behave as predicted by the theories. These are the 1914-20 
transition to the inter-war B phase, where the intensity of the class 
struggle is far higher than the average for either the preceding A 
phase or the following B phase; and the 1939-45 transition to the 
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Table 11.1 The intensity of world-scale class struggle 

Mean levels Growth rates 
(1914-48 = 100) 

World Core Non-core World Core Non-core 

1872-93 B 2 10 0.2 .08 .07 .12 
1893-1917 A 9 18 5 .09 .08 .09 a 

1917-40 B 105 106 107 -.05 -.06 -.04 
1940-68 A 143 96 195 .02 0 .04 
1968-85 B 110 58 174 0 -.05 .04 
1870-75 T 1 6 0.1 
1890-96 T 5 17 1 
1914--20 T 127 135 88 a ..... _--------------------------------_ .. _----------------------
1914--20 T 123 139 109 
1939-45 T 25 44 11 
1967-75 T 101 65 130 

Notes: 
a above dotted line, index based on the New York Times only; below line, 

based on both newspaper sources. 

post-Second World War A phase, where the intensity of the class 
struggle is far lower than the average for either the preceding B phase 
or the following A phase.s The late nineteenth century, once again, 
reveals more of a straight upward trend than any Kondratieff-related 
alteration of phases. The average for the 187~75 transition period is 
slightly lower than the average for the following B phase (especially 
for core countries); and the average for the 1890-96 transition period 
is higher than the average for the preceding B phase. Perhaps the 
most unexpected result is for the 1967-75 transition period: it is 
neither higher than the averages for the preceding A phase nor than 
those for the following (currently in progress) B phase. 

Finally, four sets of years qualified as 'great explosions' of class 
struggle -1889-90,1911-12,1919-20,1946-48. To qualify as a 'great 
explosion' year, class-struggle intensity had to be at least double the 
average of the preceding five years for two or more consecutive 
years. This criteria had to be met for the world-scale index and for 
the indices of the core and non-core countries taken separately for at 
least one year in each set. Thus, 'great explosions' are truly general in 
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6 

Unbroken line: Index of acuteness (3-year moving average); 1870-1914: 
New York Times; 1906-74: New York Times and The Times (London). 

Broken line: Mandel's drawing of the European class struggle, 
(1980) p. 50. 

Figure 11.1 The European class struggle 

geographic terms and not core-specific or non-core-specific phenomena. 
One 'great explosion' was, as expected, in a transition period from an 
A to a B phase (1919-20) and one was in the latter part of the 
immediately-preceding A phase (1911-12). One, however, was at the 
beginning of an A phase (1946--48). Finally, one was at the very end 
of that anomalous late-nineteenth-century B phase (1889-90). 

The anomaly of the late nineteenth century is not surprising, as it 
has also been found in other long-wave studies. Screpanti's analysis 
based on strike indices finds this same upward trend in the late-
nineteenth-century B phase. He writes: ' ... with the exception of 
1876-95 the average of the two indices of [strike] intensity are 
positive in upswings and negative in downswings'. (1987, p. 107) 
Likewise, when looking at the duration of strike waves, he concludes: 
'with the exception of what happened in 1885-91, the only inter-
national strike waves showing a duration longer than two years are 
those occurring in the three downturns of the long cycle' (ibid.). 
Mandel also sees a long upward trend in the 'European Class 
Struggle' beginning in the early 1880s (in the middle of the B phase) 
and continuing through the post-First World War strike wave. Figure 
11.1 shows our index for the acuteness of class struggle in Europe 
co-plotted with Mandel's 'guesstimate' of the same (see Mandel, 
1980, p. 50). 

Data gaps in official strike series, combined with attention to only a 
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small number of countries, has strongly prejudiced perceptions of the 
post-Second World War explosion of class struggle. This explosion 
was world-scale: our index of extension (the number of countries in 
which labour unrest is reported) shows a sharp surge after the Second 
World War (see Figure 11.4). And our database reveals acute waves 
of class struggle in a long list of countries ranging from Italy, Greece, 
France and the United States to India, Iran, Japan, Argentina and 
South Africa. Furthermore, even if we focus only on the five coun-
tries in Screpanti's sample, data gaps in the official strike series can 
cause serious underestimation of this 'great explosion'. There are no 
official strike statistics for Italy and Germany for the three years we 
identified as a major post-war explosion (1946-48). For these years/ 
countries Screpanti (1987, p. 118) entered zeros into his index cal-
culations. Not surprisingly, then, he found no class struggle peak 
after the Second World War. However, these years were not only a 
major explosion for our world-level index, but also for the five 
countries in Screpanti's sample - and especially for Italy (see Appen-
dix to this chapter, on pages 293-4). The exclusion of political strikes 
from several of the official indices has undoubtedly led to a further 
underestimation of this major wave of class struggle. 

Our results for the post-Second World War A phase, and especially 
the 1967-75 transition period, are slightly more perplexing. This 
period is widely perceived as one of intense class struggle. Screpanti's 
(1987) empirical study locates class struggle peaks in the late 196Os. I 
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Figure 11.2 Index of intensity for world-scale class struggle 
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1870-1920: New York Times; 1906-85: New York Times and The Times 
(London); 1914-48 = 1 

Figure 11.3 Index of acuteness for world-scale class struggle 
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Figure 11.4 Index of extension for world-scale class struggle 

think three factors may help account for the divergence between this 
perception and our results. First, Screpanti's results may be a func-
tion of the particular group of countries in his sample. In fact, when I 
tested for 'great explosions' on a series which is limited to the five 
countries aggregated by Screpanti (that is, France, Germany, Italy, 
the UK and the US), our data also revealed a 'great explosion' from 
1968--70. However, there is no such great explosion for our world-
scale index or for our index of all core countries. 

Secondly, in most of the core countries which experienced a major 
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resurgence of conflict in the late 1960s, the main locus of unrest (and 
the innovative part of the unrest) was not with wage workers as such, 
but with students, women, minorities, and so on. While one might 
argue that these are the 'new proletarians' (for example, with the 
feminisation of the labour force), in these struggles they neither 
presented themselves nor were perceived by our hegemonic news-
papers as such. Finally, the routinisation of the strike as part of 
normal industrial labour relations since the Second World War, has 
meant an increase in strike activity (and an upward trend in most core 
strike series), but a decline in the percentage of total strikes which 
our newspaper sources would consider 'news', and which we should 
consider to be 'class struggle'. 

In sum, while it remains plausible that there is some causal inter-
relationship between waves of class struggle and of capital accumula-
tion, the evidence does not provide support for the proposition that 
this connection is either close or unmediated by other processes. In 
the final section of this chapter I will suggest what one of these other 
mediating processes might be. 

If we look at our indices of world-scale class struggle graphed over 
time (see Figures 11.2, 11.3 and 11.4 on pages 287-8), we see that the 
two most prominent peaks correspond to the waves of class struggle 
following each of the world wars. Furthermore, all our 'great ex-
plosions' occurred between 1890 and 1948: decades corresponding to 
the intensifying crisis and breakdown of world hegemony. Likewise, 
growth rates of class-struggle intensity decelerate and world-scale 
'great explosions' of class struggle disappear in the decades corre-
sponding to the establishment of a new world hegemony. These 
observations suggest that a strong counter-cyclical relationship exists 
between world-scale class struggle and cycles of hegemony - rising 
levels of class conflict in periods of crisis/breakdown of hegemony 
and declining levels of class contlict with the establishment of new 
periods of hegemony. Or to put it more cautiously, it suggests that 
such an interrelationship is worth investigating. 

While it goes beyond the scope of this chapter to offer a full-blown 
analysis of the interrelationship between A and B phases, class 
struggle, and cycles of hegemony, the remainder of this contribution 
will argue that this is a fruitful direction for future research. To this 
end, the various anomalies in the trajectory of the class struggle 
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(discussed in on pages 284-9) will be traced to the world hegemonic 
conjuncture into which each A and B phase falls. 6 

Unfortunately, to actually compare hegemonic cycles we would 
need even longer time series than the minimum required to begin 
looking at Kondratieff waves. Our data only cover slightly more than 
one hegemonic cycle: from the beginnings of the crisis of British 
hegemony to the beginnings of the crisis of United States hegemony. 
Thus, we cannot compare equivalent phases across different cycles of 
hegemony. Nevertheless, by taking into account the phase in the 
hegemonic cycle, we can see that long waves develop in markedly 
different world political-economic contexts (Arrighi, 1989), and that 
these latter contexts may be as important as the alternation of A and 
B phases in determining the course of world-scale class conflict. 

The A and B phases covered in this paper fall into four different 
hegemonic phases. The first NB phase (until 1914) coincided with 
the crisis of British hegemony. The second B phase (and the transi-
tion periods to and from it) overlap with the period of open struggle 
for hegemony (no hegemony). US hegemony is established at the end 
of the Second World War, and lasts for the rest of the A phase. 
Finally, the transition years to the current B phase also mark the 
transition to a crisis of US hegemony. 

The first anomaly - the rapid growth of class struggle throughout 
the late nineteenth century (including the B phase) and the 'ex-
plosion' of labour militancy at the end of the B phase - can be traced 
to the crisis of British hegemony. A first sign of this crisis was the 
mounting intercapitalist competition unleashed as Germany, the US 
and others caught up with 'the workshop of the world', the United 
Kingdom. This competition, in turn, drove capitalists to seek ways to 
lower costs and reduce competition. The strategies pursued consti-
tuted direct and indirect attacks on the wages and working conditions 
of the world's workers. The latter, in turn, responded with growing 
and explosive militancy. 

Mergers, cartels and protectionism turned the deflationary squeeze 
on profits into an inflationary squeeze on wages. Efforts to reduce 
unit costs through deepening the division of labour and mechanisa-
tion, constituted a direct attack on the working conditions, economic 
security and life-styles of craftworkers. And imperialist expansion 
intensified inflationary pressures on core workers while also leading 
to the creation of new working classes in the periphery - often via the 
forced separation of the peasantry from the means of production and 
subsistence. 
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All these attacks on the living and working conditions of the 
world's workers elicited an increasingly organised, militant and pol-
iticised response. The combination of workers became the necessary 
corollary to the combination of capital, if real wages were to be 
protected. The attack on craftworkers provoked especially strong 
resistance - the latter 'formed the front line of the industrial class 
battle' (Hobsbawm, 1984, p. 169). And resistance to forced prolet-
arianisation provoked bloody struggles in the periphery. Thus, both 
the late-nineteenth-century B phase and the early-twentieth-century 
A phase were characterised by rising levels and growing explosive-
ness of world-scale class struggle. 

These same tensions continued to provoke intense class struggle in 
the inter-war period. However, class struggle was made more ex-
plosive by the world wars. Two of the four 'great explosions' of 
labour militancy identified on pages 285-6 occurred in the years 
immediately following the world wars (1919-20 and 1946-48). Class 
conflict was delegitimised in the first years of each war - leading to a 
downturn - but the economic and political hardships of war culmi-
nated in world-scale explosions of worker militancy as well as major 
revolutions (in Russia and China) towards the end of each. 

The third anomaly - the zero growth rate of labour-capital conflict 
in the core in the postwar A phase - can be traced to the establish-
ment of US hegemony. On an obvious level, it brought an end to 
the cycle of world wars and the attendant economic and political 
dislocations, thus eliminating one of the main sources of the explos-
iveness of world-scale class conflict. However, the de-escalation in 
labour-capital conflict was also brought about by concessions to the 
core working classes - concessions which were embedded in the 
social-economic policies of the new hegemonic power. The exercise 
of Keynesianism on a world scale, the globalisation of the New Deal, 
the spread of Fordist mass consumption norms - these interrelated 
policies took into account what Polanyi (1957) has called 'the fic-
titious nature of the commodity labor'. Under British hegemony, 
labour had been treated essentially like any other commodity -
whether its services were bought and at what price were determined 
by 'the self-regulating market'. As we saw above, however, when 'the 
self-regulating market' determined that real wages should plummet, 
unemployment should skyrocket, or people's customary living and 
working conditions be drastically reorganised, labour did not respond 
as an inanimate object or passive commodity. Rather, worker protest 
escalated. In contrast, the new post-war hegemonic order offered a 
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New Deal to the core working classes - rising consumption levels and 
a social welfare floor in exchange for acceptance/co-operation in the 
total restructuring of production along the lines laid out by the most 
advanced sectors of US corporate capital. This new model of social 
relations was exported from the hegemonic power to the rest of the 
core via the Marshall Plan and US multinational corporations. 

This new model provided a solution to the impasse in labour-capi-
tal relations which had plagued core countries since the late nine-
teenth century: with the new methods of production the militant, 
politicised craftworkers were increasingly marginalised from produc-
tion, and newly-proletarianised workers such as peasants and immi-
grants were drawn into the expanding semi-skilled positions in 
modern industry. Marginalisation of the craftworker contributed to 
the de-escalation of the class struggle in the core. Over time the 
semi-skilled workers who replaced the craftworker were also able 
(and willing) to conduct intensive and effective strike waves - es-
pecially as the unprecedented post-war boom dried up the reserves of 
unemployed and non-waged labour in core countries. However, 
these strike waves did not cumulate and escalate as they had during 
the earlier crisis and rivalry period. For one of the strengths of 
world-scale capitalism under US hegemony has been corporate capi-
tal's ability (organisationally and technically) to plan and execute 
production on a global scale. Thus, each time reserves of cheap 
labour dried up in a given region, corporate capital responded by 
reorientating investments to new areas which still had large reserves 
of non-wage labour. This process had the effect of containing the 
labour movement in the region from which capital emigrated, but 
strengthening the movement in the areas to which capital migrated. 
The result - under US hegemony - has been waves of labour unrest 
that counterbalance each other, rather than cumulate on a world 
scale. The result has also been to progressively decrease labour-capi-
tal conflict in the core, while progressively increasing labour-capital 
conflict outside the core (see Silver, 1991; Arrighi and Silver, 1984). 

These processes produced the above-mentioned anomalies of the 
post-war A and B phases: a declining rate of labour militancy in the 
core and a rising rate of labour militancy in the non-core areas of the 
world-economy. It also explains our final anomaly: why the late 1960s 
do not appear as a world-scale wave of class conflict. As the move-
ment was brought under control in Western Europe, it was strength-
ened elsewhere (for example, Brazil, South Africa, South Korea and 
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Poland) leaving a flat trend in world-scale labour-capital conflict 
from 1968 to the present. 

APPENDIX 

There is an ongoing effort to assess and improve the reliability of the World 
Labor Group database. A full report will be published in a special issue of 
Review in 1992. Preliminary reliability checks provide us with enough con-
fidence in our database to justify its use in exploratory studies of this kind. 
Space limitations of this chapter allow me to provide only initial indications 
of the database's reliability. 

Below I offer an indication of how our database· series compare with 
official statistics for four countries for which official strike statistics exist 
(France, Germany, Italy and South Africa) and how they compare with the 
peaks identified in the secondary literature for one country for which no 
official strike statistics are available (Poland). Our series include many types 
of actions besides strikes (and some types of strikes usually excluded from 
the official statistics). Nevertheless, we would expect some positive correla-
tion between the two. Such results have, in fact, emerged. 

France 

The top ten years of labour unrest (that is, years with the most reports of 
labour unrest) in France from 1914-85 in our database are 1919-20, 1936-38, 
1947-48, 1950, 1953 and 1968. Eight out of ten of these rank among the top 
ten in the official statistics for strikes, strikers or working days lost. The 
exceptions are 1937-38, years of the Popular Front and its aftermath, a 
period of intense class conflict, and years for which no official statistics for 
working days lost were collected. 

Germany 

The top ten years of labour unrest in Germany from 1906-85 in our database 
are 1910, 1917-20, 1922-24, 1928 and 1955. Nine out of ten of these rank 
among the top ten in the official statistics for strikes, strikers or working days 
lost. The exception is 1955, which ranks eleventh in the number of strikers. 

Italy 

The top ten years of labour unrest in Italy from 1906-85 in our database 
(excluding years in which there are no official statistics) are 1919-20, 
1949-50, 1962, 1964, 1969-72. Eight out of ten of these rank among the top 
ten in the official statistics for strikes, strikers, or working days lost. The 
exceptions are 1949-50, the tail end of the post-Second World War wave of 
class conflict - underestimated in the official statistics because of the ex-



294 Class Struggle and Kondratieff Waves 

clusion of political strikes, and perhaps because strike statistics were only 
collected again in 1949 after a 25-year gap. The gap itself includes two years 
which show up on our top ten list: 1947-48. Thus, our database captures a 
major post-Second World War wave of class conflict in Italy which is often 
missed or undervalued due to missing official data and underestimation due 
to the exclusion of political strikes. 

South Africa 

The years which were in the top ten list for reports of labour unrest in South 
Africa from 1910-84 by our newspaper sources were: 1913-14, 1919, 1922, 
1947, 1957, 1960, 1973, 1976, 1980. Seven out of ten of these years ranked 
among the top ten years in the official statistics for strike, strikers or working 
days lost (Republic of South Africa, 1986). The year 1914 ranked eleventh in 
working days lost; and the 1913-14 period was a known period of major 
white working-class revolt on the Rand (where the strike was only one of a 
wide range of protest tools used). The year 1960 did not rank high in the 
official statistics, but we maintain that our ranking is a mote accurate 
reflection of the intensity of class struggle; 1960 is the year of Sharpeville, 
and our database records widespread political protest strikes and other 
unrest which is not reflected in the official statistics. 

Poland 

The ten years in our database with the highest number of reports of labour 
unrest in Poland in the post-Second World War period are 1956, 197~71, 
1976-77, 198~83 and 1985. These correspond exactly with the years of 
working-class uprisings identified by Touraine et al. (1983, pp. 13-34) -
working class uprisings in Poznan in 1956, Baltic and Lodz strikes in 197~71, 
an uprising which began at the Ursus tractor plant in Warsaw in 1976, and, of 
course, the emergence of Solidarity and the 'outbreak of the most wide-
spread and the longest lived popular uprising yet to challenge communist 
rule' in August 1980. Of course, there are no strike statistics series for 
Poland. Our database,however, allows one to be constructed which has a 
very close correspondance with the patterning identified in the secondary 
literature. 

While the above results are encouraging, some cautionary notes on interpret-
ing the results presented in this chapter are still in order. In particular, the 
period from 1870 to 1905 needs to be interpreted with caution. It is based 
solely on reporting from The New York Times (since the official Index of The 
Times of London does not begin until 1906). While the years since 1906 are 
based on two sources, this double-check is not yet available for the earlier 
years. Furthermore, the USA - a major site of class struggle in the period - is 
excluded from The New York Times database, and thus excluded from the 
187~1905 period indices, with possible distorting effects on the aggregate 
constructed indices of class struggle in these earlier years. 
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NOTES 

1. The members of the World Labor Research Working Group are Gio-
vanni Arrighi, Mark Beittel, John Casparis, Jamie Faricellia Dangler, 
Melvyn Dubofsky, Roberto Patricio Korzeniewicz, Donald Quatert, 
Mark Selden and Beverly Silver. I would like to thank the participants 
and discussants at the Conference, and Ernesto Screpanti for helpful 
comments and criticisms on an earlier version of this chapter. 

2. Because of the totally disproportionate criteria for reporting on dom-
estic news, incidents of labour unrest in the US and the UK were not 
recorded from The New York Times and The Times, respectively. 

3. The procedure used by Goldstein (1988, p. 187) for estimating growth 
rates is as follows: the best-fitting slope is estimated by linear regression 
for each A and B phase (defined by his 'base dating scheme'). These 
slopes are converted into growth rates by dividing each slope by the 
mean of the series during that period. 

4. The states defined as 'core' in this chapter are: north-western Europe 
(except Ireland), North America, Australia and New Zealand. 

5. The result for the 1939-45 T phase is, however, somewhat misleading. 
The T phase overlaps almost entirely with the years of the world war, 
and it immediately precedes a major outburst of world-scale class 
struggle in the second half of the 1940s. 

6. For a fuller discussion of the linkages between the evolution of world-
scale labour-capital conflict and world hegemony, see Silver (1991). 
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COMMENT 

Alain Meynen and Peter Scholliers 

It should be clear that the relationship between long waves, or 
economic cycles in general, and class struggle is not to be understood 
as 'exogenous': class struggle would then only be the aftermath of an 
independent economic level. On the contrary, class struggle takes 
place in the heart of the economic space, in relations of production, 
that is, relations of extortion of surplus labour and exploitation, 
within which the productive forces develop. This means also that the 
history of the capitalist economy, far from being dominated by 
completely autonomous, purely 'economic' laws, is to be understood 
in terms of a continuously developing relationship of forces between 
antagonist classes. In short, class struggle cycles cannot be considered 
as 'exogenous' to the 'economy', nor can the cyclical movement 
typical for a capitalist economy be separated from class struggle: on 
the contrary, just this movement should be understood as the specific 
form in which the class struggle emerges. 

These general methodological remarks are not superfluous. It is 
striking that the main current of actual long-wave studies is still 
highly marked by economistic-technologistic conceptions consider-
ing the economy as spontaneously self-reproducing. 'Economy' and 
'class struggle' are separated into principally independent units. 
Furthermore, this 'economistic' way of thinking is accentuated by the 
ruling academic division of labour organising the long-wave studies. 
In the 'economic aspects' of these studies, class struggle - or labour 
struggle - cycles are, wherever they are mentioned, generally looked 
at in a scheme drawing a mechanistic, quasi-topological distinction 
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between the 'immanent laws' of capital (represented as 'endogenous' 
factors) and class struggle developments (represented as 'exogenous' 
factors). In its turn, the study of the link between technological 
progress and long waves - a main subject in the long-wave debate -
tends to consider productive forces as the only driving force of 
history, to abstract them from class strategical aspects of technologi-
cal interventions (in the production process) and to consider the 
development of class struggle as a fatal consequence of economic and 
technological development. On the other hand, the long-wave 
analysis of class or labour struggle - or the evolution of 'social 
conflicts' - is often based on an alleged (in fact, non existent) consen-
sus about the definition of economic cycles, specifically long waves. It 
takes the various economic movements as a starting point (and not as 
a subject for analysis) and omits a more accurate explanation about 
their further meaning. The same holds good for Beverly Silver. Her 
approach does not consider the theoretical problems raised by the 
long-wave concept. It is a kind of flight forward: she immediately 
steps to the 'cycles of hegemony', that is, how the long wave-class 
struggle correlation is 'mediated' through the cycles of building the 
world hegemony. This is why Silver's discourse is too descriptive, too 
formalistic and not sufficiently explicit. Moreover, the empirical 
'argumentation' regarding the link between class struggle and the 
cycles of hegemony is not really convincing: her 'alternative' measure 
of class struggle can be put into question at many points. 

Let us examine the problems involved in Silver's approach. 

1. Silver's attempt to put class struggle into a world perspective is 
doubtlessly legitimate. The 'world system' as such is an abstract 
subject, whereas the periodisation of class struggle has to be situated 
in the concrete shape taken by this 'world system', that is, in social 
formations. Class struggle can only be analysed in terms of social 
formations. After all, social formations cannot be considered as 
'external' to the 'world system'. On the contrary, they are the knots 
of uneven development in the capitalist 'world system' and therefore 
they are related to the constituting mode of reproduction of this 
system. In Silver'S approach, this uneven development eclipses and is 
considered as a sort of 'by-product'. Thus Silver comes close to the 
idea of considering concrete class struggle developments within an 
abstract (world) model existing before these developments. 
2. The study of the long-wave class struggle relationship should 
therefore start simultaneously from the totality of the capitalist world 
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as well as from the unevenness of the process of capitalist develop-
ment and from the development of resistance in the different national 
social formations. In short, just as class struggle at the level of the 
capitalist world economy cannot be seen as a sum of completely 
independent 'disturbances' in the various links (the particular social 
formations) of the imperialistic chain, one cannot sum up these 
'disturbances' into one figure. According to Silver, class struggle at a 
world level is simply the sum of the developments in the struggle in 
different parts of the 'world economy'. This explicit, empiricist per-
ception reinforces the abstract and formalist character of her ap-
proach. She completely leaves aside the difference between the 
resistance in the capitalist and the non-capitalist worlds (that is, the 
bureaucratic workers' states), as well as the differences in content 
and forms of the struggle in the imperialistic core and peripheral 
countries (conflIcts between proletariat and bourgeoisie in developed 
capitalist countries; anti-imperialism and resistance against national 
bourgeoisie in colonial or semi-colonial countries). Finally she com-
pletely disregards the specific national differences in the development 
of resistance. 
3. Another controversial point is Silver's characterisation of the 
'hegemony cycles'. Her analysis suggests a decrease in resistance 
intensity in the actual (late-capitalist) phase of imperialism (begin-
ning at the end of the Second World War). All 'great explosions' 
distinguished by Silver (1889--90, 1911-12, 1919--20, 1946-48) coin-
cide with the transition from the 'liberal' capitalist stage to the 
imperialistic stage (from the end of the nineteenth century to the 
interbellum) and the consolidation of the imperialistic period (begin-
ning between the two world wars, after 1930). According to Silver's 
perception of 'hegemony cycles', this would mean that, especially in 
imperialistic Europe, the settlement and the expansion of American 
hegemony (in the post-Second World War period) implied a some-
what declining trend of class struggle. This interpretation is similar to 
the 'ultra-imperialistic' conception which identifies American he-
gemony with European 'pacification' under this hegemony. At the 
same time it is a further confirmation of the mythical image about the 
Western working class integrated in the 'welfare society', grown from 
the post-war New Deal model. Several indices (strikes, factory occu-
pations, different kinds of latent labour revolts and so on), however, 
oppose this ideological image. It is undeniably true that, from a class 
strategical point of view, the long post-war boom (1940/45-66) corre-
sponded with a long period within which capital had the initiative. 
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The European labour struggle followed the pattern of wage increases 
linked to productivity development. But as soon as the growth 
resulted in a progressive shrinking of unemployment, the relationship 
of forces on the labour market turned to the advantage of the 
working class. The struggle over surplus value blazed up and labour 
resistance broke away from the grip of integration mechanisms of the 
capitalist planning state. At first, under the form of a latent resistance 
against alienating working circumstances (increasing absenteeism, 
removal of materials, sabotage, and so on), later in the form of 
(mostly spontaneous) strikes, factory occupations, specific forms of 
direct working control, from about 1966 onwards, the Fordist worker 
managed to bring the struggle back into the factories in nearly all 
highly-developed countries. This was a sign of resurgence of resist-
ance in the whole of society. 
4. Silver's interpretation of the link between long waves-hegemony 
cycles and class struggle relies on the alternative database she put 
forward. She rightly stressed that an analysis of class struggle devel-
opments cannot be limited to strike analysis. We also share her 
criticism on 'official' (strike) figures. On the other hand, we are very 
sceptical about her 'alternative' measure. Silver uses the indexes of 
two major newspapers, namely The Times (London) and The New 
York Times. This could lead to confusion: Silver pretends to globalise 
class struggle development but in fact she reproduces a kind of 
ideological perception of class struggle. This perception is doubtless 
useful to some extent: it allows an understanding of how the 
bourgeois ideological apparatuses record class struggle. But it is not 
permissible to pre-structure the study of real class struggle develop-
ments by identifying the facts relevant to class struggle evolution with 
the 'facts' mentioned in class struggle reports by the bourgeoisie. 
From The Times and The New York Times failure to report on strike 
outbursts in the late 1960s and early 1970s, Silver wrongly concludes 
that these strikes were not really penetrating and that they were a 
'normal' part of post-war 'industrial relations'. Here, a key-question 
is: would it not be more correct to conclude that the development of 
inner-factory frictions in the late 1960s, in and about the labour 
process, was not perceived by an important part of the bourgeois 
ideological apparatus? 
5. Finally, it should be said that Silver gives a poor answer to her 
initial question, namely the relationship of long waves and class 
struggle. One of the major effects of her procedure is that she does 
not first relate the long wave-class struggle correlation to the internal 
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dynamics and contradictions in the capitalist mode of production 
(which finally rely upon class opposition), but to the shifts, con-
sidered as 'external' factors, in the competitive struggle between 
imperialist superpowers. For instance, she suggests that in the imme-
diate post-war period, the New Deal model, one of the generating 
factors of the long-lasting post-war boom, was simply 'exported' from 
the USA to Europe. Here, she does not pay attention to the 'internal' 
factors (class relations within the European countries) which allowed 
an induced reproduction of 'Americanism'. She also disregards the 
changes in shape of world production relations generating the shifts 
in the 'superstructure' of the 'world system'. 

In short: cycles of hegemony cannot be studied independently of 
the various phases of the imperialist period which, in their turn, 
correspond to well-defined forms of capital accumulation: forms 
under which exploitation and the struggle around it take place. 
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Schumpeter (1912) argued that economic innovation is at the heart of 
capitalist development, being inseparable from the accumulation 
process, and the entrepreneur-innovator plays a decisive role in the 
process. The object of this chapter is to indicate how this logic should 
be generalised to other kinds of innovations and prompt us to ask 
basic questions about their origin. This leads us to view innovations 
as we are defining them in their relation to social conflicts in the 
multiple ways in which they structure social relations and social 
practices. Hence emerges the dialectic of innovations and conflicts. 

In consequence, long waves are not considered as cyclical move-
ments of specific aggregates, but rather as an alternation between 
periods more-or-Iess governed by a set of rules and periods of 
transformation. 

THE DIALECTIC OF INNOVATION AND CONFLICT 

By posing a series of questions stimulated by theories of innovation, 
we are led to rethink the theories of conflict. 

Interrogations about theories of innovation 

Schumpeter took innovation to be intrinsic to 'development', which 
was radically distinguished from a hypothetical 'circular flow' of 
simple reproduction operating within a static framework of pure 
competition. Therefore, the model of general equilibrium fun-
damental to neoclassical economics was inherently inappropriate for 
the analysis of innovation and of the realities of imperfectly competi-
tive dynamic economies. 

301 
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At the same time that the economy is reproducing its fundamental 
structures, the economy (and in tum the whole of society) is chang-
ing. Indeed, society must change in order to reproduce itself. Conse-
quently, the eruption of innovation in the economic system and the 
disruptions that it causes cannot be appreciated theoretically unless, 
from the outset, it is taken to be a constituent element of the system. 
Before Schumpeter, this was true of Marx, many of whose analyses 
still stand up well. 

But if innovation is perceived as a structural necessity, therefore as 
a permanent (if discontinuous) process, which renders any equilib-
rium model irrelevant, we must none the less distinguish between 
minor innovations which do not challenge the modus operandi of the 
system ('normal technical progress', see Dosi (1982), and quite a 
different category of innovations, the major innovations of which, 
precisely because they do challenge the very foundations of the 
economic system themselves, constitute radical 'technical progress' . 

The latter type of innovation, which develops or diffuses in clus-
ters, gives rise to 'technological revolutions' and is linked by 
Schumpeter to long waves in the economy. This historical altemance 
of periods of innovation (Simiand's A phases) and periods of de-
pression (B phases) is discussed by Christopher Freeman (1979) and 
Giovanni Dosi (1982) for the field of technology by applying Thomas 
Kuhn's analysis in the field of science. The long phase of expansion 
based on new technological devices corresponds for Dosi to the 
period of a new 'technological paradigm', or 'techno-economic para-
digm', in the terminology of Perez (1983), in the sense of being a new 
way of conceiving techniques. Dosi (1982) argues that 'economic 
forces . . . together with institutional and social factors operate as a 
selective device (the 'focusing device' of Rosenberg (1982» within a 
large set of possibilities of directions of development notionally 
allowed by science in the slow process of elaborating a new paradigm 
in the B period. Understood in this way, 

1. There is not a single selection, but a process subject to various 
social conjunctures and the pressures of alliances that are formed; 
2. The processes of propagation/diffusion of the innovation reacts 
back on the process of selection; and 
3. The process of selection affects the range of possibilities. 

There is an irreversibility of choices: once a given orientation is 
taken, other 'possibilities' are thereby eliminated. 
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In other words, to answer the query, 'What is the source of major 
technological progress?' we have to open the 'black box' (Rosenberg, 
1982) in which these interrelations are located: how, on what basis, in 
terms of what logic and with what rhythms do these processes 
operate? Schumpeter's answer to the why of this fundamental ques-
tion is a theory of exceptional individuals; and to the how, largely the 
system of credit. There are in addition some other suggested prelimi-
nary answers. On the one hand, the group of Schumpeterian evolu-
tionists (Nelson and Winter, 1982; Dosi et at., 1988) emphasise the 
impact of the dynamics of interfirm competition whose 'genotypes' 
(their diverse 'routines') are variously adapted to the struggle for 
survival (especially via innovation). But the specific features of social 
development and technical change make biological evolution only a 
useful analogy (Freeman, 1991). On the other hand, a certain num-
ber of 'radical' authors (namely Marglin, 1974; Bettelheim, 1970; 
Coriat, 1976) have stressed the role of the relation of production in 
the particular forms of development of the forces of production 
which can no longer be conceived as generically 'neutral' (in the 
sense of reflecting the presumed universal character of their develop-
ment, their persistent thrust no matter what the real social structure). 
The importance of social context, institutional environment, interac-
tive systems or networks in the selection and deployment of innova-
tions is increasingly recognised by historians of technology and 
science (namely, Hughes, 1983; CalIon, 1989; Bijker et at., 1987) 
following Marc Bloch (1938) and by economists and 'regulationnistes' 
(namely, Freeman and Perez, 1986; Dosi et at., 1988; Boyer, 1986, 
1988). Studying technological change, we have refused (Dockes and 
Rosier, 1977, 1983) the assumption that one can separate: 

1. Cause and effect, the effects being largely contained in the very 
process of elaboration; 
2. The technological ( or economic) domain and the whole social 
context. 

Technological change itself is the consequence of the two relations 
whose articulation forms the 'matrix' of productive capitalism: rela-
tions among capitalists (role of dynamic competition in technological 
change) and relations between capital and wage-labour. We have 
been emphasising (1988) the relations between various kinds of 
innovation - not only technological and economic but also social, 
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political and cultural- and the social shaping of technologies, looking 
then at how these clusters of innovations, seen as part of a new 
socia-economic paradigm (Dockes, 1990) affect various aspects of the 
social system. A socio economic paradigm is a way of conceptualising 
the social, economic and technical organisation of production which 
is articulated not around a key factor (as in Freeman and Perez, 1986) 
but around a particular form of a social relation of production and a 
specific labour organisation in firms. 

The necessary integration of the conDict factor 

Sociological theories of conflict support and inform our analysis. In 
these theories, conflict is taken to be a constituent element of social 
interaction. In addition to the quite fundamental Marxian notion of 
the class struggle it is useful to look at the theories of 'conflict 
sociology' from G. Simmel (1908) to Max Weber (1964) and Kenneth 
Boulding (1962). Whereas the Marxian school stresses the inevitable 
character of class struggle within capitalism, 'conflict sociology' con-
siders conflict to be a positive aspect of any process of socialisation 
and calls on us to recognise the existence of some common rules 
governing group relations. 'Conflict belongs to the sphere of social 
relations' (Freund, 1983). Far from neglecting co-operation, this 
approach allows us to appreciate the socially-constitutive relation 
between conflict and communication (Habermas, 1981). As for com-
promise - one of humanity's great inventions according to Simmel 
(1908) - it permits, groups (or persons) with different, even oppos-
ing, interests to cohabit. Thereby, it is the basis of all exchanges and 
all culture. But compromise is by definition innovation, and vice 
versa: it permits the temporary setting aside of conflicts, in particular 
by the establishment of rules. 

If sociological conflict theories seldom discuss economic innova-
tions, the economists who talk exclusively about competition make 
only marginal reference to conflict. On the contrary, it seems essen-
tial to consider all kinds of conflict: conflicts in the creation of 
scientific knowledge (Thomas Kuhn again); those inevitably asso-
ciated with social stratification both at macro- and micro-levels; 
political conflicts (and especially those which result in wars); and 
cultural or ideological conflicts. If we use the term, 'polyconflictu-
ality', we refer thereby not merely to the variety of fields of conflict 
but also to their interrelations. 

We suggest the following hypotheses: 
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• Innovation - its complexity, its origins, its spread - cannot be 
fully understood except as part of the social structure as a whole; it 
is the 'social diagram' in the sense in which Foucault (1975) uses 
this phrase that is responsible for innovation. 

• In any society that is 'not undivided' (Clast res , 1974), the social 
arena is defined by the multiple conflicts within it and which reflect 
deeply divergent interests. 

• Given that the societies with which we are concerned are fraught 
with conflicts inherent in their modes of social interaction and 
repeatedly revived as a result of innovation, can one study the one 
(innovation) separately from the other (conflict)? 

Conflicts and innovations: establishing the theoretical links 

On the basis of some studies in the 'historical economy' (Dockes, 
1979, Dockes and Rosier, 1988) of epochs of significant change -
social, political and cultural transformations as well as technological 
and economic ones - we cannot only respond negatively to the 
question just posed, but also conclude that there is a dialectical 
relationship between conflicts and major innovations. Not only are 
conflicts at the heart of the origin of innovations, but innovations, 
especially major innovations, engender conflicts or displace them. 
Thus it is more than the rhythms of innovations and the speed with 
which they penetrate the social tissue that is at issue; it is their very 
content. 

For major innovations which emerge as the object and the locus of 
the many conflicts that traverse society appear equally to be one of 
the outcomes of these struggles. Therefore, they will necessarily be 
deeply affected by the struggles. We designate this process as the 
'social imprint' on technologies (production technologies, technolo-
gies of social control, of consumption, of housing and the organis-
ation of space, and so on). Fordism, with its parcellisation of the 
labour process and its corresponding specific factory organisation of 
machinery that is said to justify the parcellisation, is one of the most 
striking instances of this phenomenon. 

It is crucial to note that the conflicts that lead to innovations do not 
necessarily occur in the field in which the innovations arises: one of 
the most remarkable characteristics of 'Western' development has 
been its ability to transform social conflict into technical innovations. 
In short, it is the whole web of conflictual relations and their network 
or system we have to take into account. The creation of a new 
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socio-economic paradigm can thus be seen as a major global innova-
tion emerging within conflictual conjunctures by the convergence of a 
series of innovations (technical, social, political and cultural). It is 
thus a process of social production of innovations from several points 
of view. 

(a) In the first place, it is a question of the nature of the process of 
producing a major innovation by and through conflictual conjunc-
tures with the progressive rise of a 'social need for innovation' (which 
is not to be confused with a demand - an economic demand - for 
innovations), and its emergence as part ofthe multiple ways in which 
the various opposing forms relate to each other: as a means in the 
effort of each rival to dominate the other in the development of the 
conflict, as a form of 'technical dialogue', compromise or resolution 
of the conflict via negotiation often institualised ('communicative' 
innovations) and finally in the setting aside (depassement) of the 
conflict (especially one caused by an innovation that leads to a 
rupture). 
(b) In the second place, it is a question of the ways in which 
innovation is structured by a social process that gives it its social 
imprint and determines the paths it will take. The selective device 
orientates not only research but also scientific policies and R&D 
processes on behalf of certain interest groups. The role of the 
dominant groups which hold economic power is a determinant here. 
To say that innovation has a social imprint is to assert that the new 
'object' is defined and specified by the social configuration either in 
its nature or its material base (for example, the particular system of 
machines required by Fordist organisation) and/or in the way it is 
used (namely the steam-engine, see Dockes and Rosier, 1988). Tech-
nical 'progress' is neither univocal nor universal, but specific to a 
given economic system and a given social conjuncture. It has itself a 
social imprint; it is one of the many possible paths of innovation. 
(c) Finally, it is a way of regulating conflicts. All conflicts do not 
automatically lead to innovations, and certainly not to the same kinds 
of innovations! For a conflict to lead to a certain kind of innovation, 
certain conditions must be fulfilled and certain institutions have to 
exist, which brings us once again to the ways in which societies 
function. In particular, it is necessary that the conflict be expressed 
and develop into innovations via rules of the social game that are 
either institutionalised or tacit. This is not possible in some societies. 
The modalities of regulating conflicts playa decisive role here both on 



Pierre Dockes and Bernard Rosier 307 

the strength of innovative tendencies and on the types of innovation. 
And the social regulation of innovation is part of the search for 'social 
equilibrium', or at least part of a situation in which conflicts are 
socially tolerated. 

Hence, depending on the nature of the society, on the social 
conjunctures, there are various possible outcomes: 

• Stifling of conflicts (the case of absolutist regimes) with the 
appearance of 'innovations of resistance' (as in the case of 'parallel 
economies'); 

• Prevention of major innovations by a social compromise whose 
object is to maintain the status quo that the innovation might upset 
(in the case of some medieval societies, or of conjunctures of 
'orderly expansion', see page 308); and 

• Changing the course of the conflict or circumventing it entirely by 
a sufficient orientation of the innovation (for example, 'technical 
progress') away from the locus of the conflict (in social relations). 

Needless to say, these various solutions do not exclude one other; 
however, one or the other of these modes predominates. It is possible 
to fail, to not solve the conflict and enter a war, which can both 
destroy and produce innovations. Conversely, one might, quite to the 
contrary, witness a triumph of communication through a dynamic 
democratic solution, that of a 'concrete utopia'. Our problematic 
thus may lead us precisely to develop an explanatory schema of long 
waves which is based on a fundamental shift in perspective. 

THE PRODUCTIVE ORDER AND CRISES OF 
TRANSFORMATION: AN ANALYSIS OF LONG WAVES 

Given the dialectic of innovation and conflict, our approach to long 
waves suggests a shift in perspective. It does not start by observing 
long waves but by observing transformations of capitalism, in the 
course of which we encounter long waves. We may discern, in fact, a 
series of long, relatively orderly periods (which we refer to by the 
concept 'productive order') and, on the other hand, periods of 
'disorder' and of deep changes in the operating forms of the econ-
omic system (the 'crisis of transformation'). The succession of these 
two phases is the basis of what is observed as long movements of 
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large economic aggregates exhibiting cycles of 'orderly' expansion 
and depression. 

The concept of a productive order 

Bya 'productive order' we mean a coherent set of (temporary) forms 
of basic relations which define capitalism as an economic system to 
the degree that these forms can allow a long period of expansion to 
occur. In this case we speak of a 'form or stage' of capitalism. Such a 
period is only possible in so far as the principal contradictions of the 
system are overcome for a time. A productive order is the oper-
ational expression of a socioeconomic paradigm. This underlines the 
requirement that there be a relatively coherent global order so that 
the production of economic surplus and capital accumulation may 
take place efficiently during what will, therefore, be a period of long 
'orderly' expansion. 

The basic relations that define industrial capitalism as an economic 
system are, on the one hand, wage-labour and the capital-labour 
relation and, on the other, competition or the relations among 
capital. These relations operate within a national framework only if 
(a) their forms determine a certain type of economic development or 
'development of productive forces' based on a specific technical 
infrastructure that evolves in a dependent rhythm ('technological 
revolutions'); and (b) they are located within a system (also orderly), 
of international relations. Hence the central role of modes of regu-
lation, which ensure the necessary stability during the long A period 
of the operant forms of social relations. Let us briefly spell out these 
questions. 

Since capitalism is by nature conflictual, the way in which the 
labour force is employed, must repeatedly be adapted so as to 
maintain effective social control, which is an important determinant 
of labour productivity growth (we can interpret thus the introduction 
of Taylorism). The adjustments of the wage relation (see Bowles, 
Gordon and Weisskopf, 1983) can be thOUght of as part of 'disciplin-
ary cycles' (Gaudemar, 1978) occurring in correlation with the long 
waves. The theories of long waves and innovations emphasise 
changes in productive techniques and more generally economic fac-
tors. Social factors tend to play at most a secondary role. In our 
schema, social phenomena (including cultural and political phenomena) 
are seen as strategic. It is not enough simply to argue the necessity of 
social change in order that technical change occurs, as do Gerhard 
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Mensch (1975) or Christopher Freeman (1979). Rather, social 
changes are the very core of the process oftransformation; hence the 
dialectic of innovation and conflict plays a key role. 

As capital accumulation becomes more intensive, capital tends to 
become more concentrated, and the relative power of capital vis-a-vis 
labour (see Chapter 10 by Beverly Silver in this volume) is changing. 
All this is occurring while the forms of competition, and therefore the 
industrial and financial structures, evolve. This is the history of 
contemporary capitalism. The 'passage' from a relatively competitive 
capitalism to one that is often called 'monopolistic' took place essen-
tially during the 'Great Depression' at the end of the nineteenth 
century for reasons that were not only economic (economies of scale, 
market power) but even more social (the centralisation of capital is 
also the centralisation of labour, a process intended to heighten the 
possibility of social control given the rise of trade unionism). 'Mon-
opoly' capitalism is thus the product of a stressful long-wave down-
turn, in which economic conflicts criss-cross with social and political 
conflicts, and as a result of which a new socio-economic paradigm is 
put in place. And it was this downswing which generated the oppos-
ing innovations of trade unionism and concentration of firms, which 
in turn displaced the conflicts and transfigured them. 

The forms of the two principal relations of capitalism and their 
articulation (the problem of coherence) are relevant only in terms of 
their efficiency in the double process that forms and reproduces 
capitalism: the production and sale of commodities, and the extrac-
tion and accumulation of economic surplus. But, in turn, these 
processes can be perpetuated and enlarged (in new forms via the long 
depressions) only by changing their technical base, that is, the con-
tent of the 'productive forces' utilised and more generally the types of 
economic growth (types of production, consumption and sociability). 
During a depression, the interplay of conflicts and social relations 
produces the major technical changes which can be put into effect by 
laying on them a certain 'social imprint'. The depressions thus appear 
to be periods of innovation preparing the way for 'technological 
revolutions' that bring about, in great historical waves, new techno-
logical systems within the framework of new 'socioeconomic para-
digms'. What seems to be typical of depressions is, on the one hand, 
the articulation of several major innovations, and on the other, the 
early stage of development of clusters of innovations around each 
radical innovation. The existence of new 'social conditions' there-
upon permits the generalisation of the new technical system in the 
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course of the period of orderly expansion. If the social need for 
transformation causes the depression with its characteristic traits 
(especially unemployment), the latter in turn make possible these 
transformations (especially by weakening opposing forces). 

Given the role of the world market, a productive order cannot 
achieve its ends within a national economy unless it contains appro-
priate mechanisms to organise international exchanges. Given the 
strong tendency to globalise capitalist economies, the relative import-
ance of the world-level division of labour has expanded to the point 
that the very notion of a national productive order is today question-
able. The world-level division of labour may be characterised by the 
mode and degree of opening of the national systems to the world 
system and by the forms of domination at this level. In fact, we see a 
relationship with long waves: increase in various forms of free trade 
during periods of expansion; the rise of imperialism and various kinds 
of protectionispI during depressions. 

Finally, to ensure its relative operationality, every productive 
order has to have specific modes of regulation. By that we mean, in 
fact, the whole set of procedures which together allow the repro-
duction, over a long period, of the relations of production and 
exchange, and therefore the functioning of the economic system as 
well as the behaviour and mentalities which ensure that it operates. 
In other words, to be operational, these procedures must make it 
possible to overcome for a while the contradictions of a system with 
opposing interest groups expressing their demands in multiple con-
flicts. This means that regulation is primarily social and political. 

Two great modes of regulation, each typical of a stage in the 
evolution of the economic system (thus corresponding to specific 
productive orders), followed each other historically. The first, in the 
nineteenth century, was the 'merchant' mode (although its operation 
presumed the existence of repressive state machineries). Following 
the Great Depression and the danger it represented for the repro-
duction of the social system (class and power structure) and in 
response to this situation of social and economic conflict, little by 
little a complex mode of regulation emerged that was largely insti-
tuted in liaison with the transformation in the mode of accumulation. 
This mode of regulation was monopolistic ('Fordism', stable oligop-
olies) and implied government intervention (Keynesian economic 
policies, social policies). The new mode of regulation tended to 
substitute social control for external coercion (legal violence) forms 
of discipline. It was based on value-systems internalised by the 
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workers themselves such as, for example, the cult of 'progress'; 
acceptance of the hierarchical system, by seeing it as the outcome of 
individual competence and of science (take, for example, the notion 
of the 'scientific' organisation of work), access to consumer goods, 
and so on. The reproduction of capitalism through periods of social 
conflict involves the creation of new mentalities, of new cultural 
forms that lead to accepting the economic system as the only possible 
one. The elaboration of new regulation processes is thus innovating 
in order to supersede contradictions and conflicts. 

From orderly expansion to the crisis of mutation 

In so far as a 'productive order' is in place, the efficient process of the 
creation, realisation and accumulation of economic surplus produces 
an 'orderly expansion'. During these periods, conflict remains strong, 
but this can easily result in gains for some that are not losses for 
others. The positive-sum game of economic growth permits social 
compromises that are all the more effective in view of the fact that the 
social need for innovation is small since the system is functioning 
relatively well. Indeed, a major innovation might risk undoing social 
'equilibrium', whether institutionalised or not. One specific form of 
regulation of conflicts and of innovations in this case is the prevention 
of major innovations susceptible of calling this 'equilibrium', that is, 
this global compromise, into question. 

Historically, the period of 'orderly expansion' leads to a period of 
long depression. The existence of an order permitting the long 
expansion does not at all mean, in fact, the disappearance of the 
underlying contradictions of the economic system. These are merely 
temporarily set aside. Indeed, it is the very success of this effort that 
allows new contradictions to erupt to the point that the operationality 
of the system is broken, its mode of regulation becoming impotent. 
The result is a fall in the rate of profit; hence the interest to study its 
evolution (see the chapters by Shaikh, Poletayev and Fontvieille in 
this volume). These contradictions are specific to each productive 
order and thereby give specific characteristics to the depression. Thus 
the long expansion of the 1950s and 1960s ended with the occurrence 
of two contradictions. First, the contradiction between an economy 
which, in order to grow and through its growth, had transnationalised 
itself and the forms of regulation that had remained strictly national; 
and second, the contradiction between the rising power of labour, 
resulting from a long period of full employment, and the needs of 
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capital to achieve high rates of return. This pair of contradictions 
resulted in the need for a period of mutation, a period of bank-
ruptcies and decline in the rates of expansion of the leading sectors, 
massive layoffs, and unemployment, which are all typical features of 
a depression. In putting it this way, we are shifting the perspective. It 
is not the depression that produces innovations and change, but 
rather the rise of contradictions that creates the 'need' for major 
innovations; thus mutation, given the breakdown of a certain pro-
ductive order, creates the depression. 

The Kondratieff B phases are first and foremost 'crises of mutation' 
of the productive order which characterised the previous expansion 
(that is, it is a 'crisis of regulation'). The B phases in which the 
genesis of new forms of capitalism take place are periods of disorder 
and instability. They are, at the same time, periods of morphogen-
esis, that is, the production of new forms - of major innovations of 
various kinds which are to be organised in a new productive order. 
The depressive aspect of the period is only, therefore, an intermedi-
ate factor which hides the fact that several active modules of enter-
prises and economic sectors are in full expansion. These are going to 
become the core of future industrial systems. If we are sceptical 
about an exclusively macroeconomic approach to long waves, we 
emphasise, by a rather different way, the classical view - that the long 
depression carries the seed ofits antithesis (that is, expansion), each 
phase producing its successor. 

Innovation is 'prevented' to a considerable degree during orderly 
expansion within the framework of a certain social equilibrium tied to 
a productive order, an equilibrium that is quite difficult and costly to 
challenge. As a result, expansion is essentially the time of normal 
technical change. But, once the efficiency of the productive order of 
expansion is broken, innovations are on the agenda. Major inno-
vations are now not only possible (because of the breakdown of social 
equilibrium) but must even expand in all domains (because of the rise 
of the social 'need' for major innovations). The cluster of major 
innovations does not only include technical or economic innovations 
but also social, political, cultural, and 'communicational' innovations 
also. The latter open the way for the former and, in return, the 
former permit the extension of the latter. The system can survive 
only by this metamorphosis. 

On this basis, it becomes possible to overcome the debate between 
those who, like Kondratieff, explain innovation by the long wave 
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(inherent in capitalism) and those who, like Schumpeter, explain the 
long wave by waves of major innovations. 

The depression, a time of transformation, functions as a 'social 
laboratory'. However, this does not imply that a positive outcome for 
the economic system - a new productive order - is a structural 
necessity. The transition from one productive order to another in the 
spasms of a long period of gestation always constitutes a critical 
moment, one that is unavoidable. Productive capitalism cannot, in 
fact, develop by remaining wedded to the articulation of the wage 
and commodity relation, generally considered to be its unchanging 
feature, but only by transforming itself. However, it is never certain 
that it will succeed. 

If the crisis of mutation is a period of disorder, it is also the time of 
radical innovation. Innovation becomes the object, the stake, and the 
outcome of the many conflicts pervading the social arena. The crisis 
of mutation consequently verifies the correctness of approaching 
economic and social change by the 'dialectic of innovation and 
conflict'. This allows us to realise what is truly at stake in a long 
depression, that is, the unchanging feature of the process of trans-
formation of capitalism. The long wave is thus truly that of the 
alternating operationality of certain forms, the calling into question 
of old forms and the creation of new ones. In other words, economic 
fluctuations, the morphogenesis of capitalism and the periodisation 
of its history are three interrelated processes which are the cause of 
each other through the complex relationship between conflict and 
innovation. 
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13 The International 
Debate on Long Waves 
of Capitalist 
Development: An 
Intermediary Balance 
Sheet 
ERNEST MANDEL 

The Brussels colloquium of January 1989 has produced a number of 
papers and discussion contributions of a high standard which faith-
fully reflect the present state of the international scientific debate 
about long waves of capitalist development. In that sense, I consider 
that it was a real scientific success, but also because there was lively 
pluralistic controversy. I leave purposely aside all questions of politi-
cal implications or perspectives to be drawn from the debates, which 
constitute a different problem, although, of course, not unconnected 
with the purely theoretical one. But our duty as scientists is to judge 
historically verifiable phenomena by strictly scientific criteria, re-
gardless of their political implications. 

The international debate on the 'long waves' centres essentially on 
seven issues: 

1. A temporal/spatial framework problem: can long waves be statis-
tically verified and in what time-frame, regarding what geographi-
cally significant areas, and with what key indices? 
2. What is the basic dynamic of capitalist growth? Is it inherent in the 
capitalist system itself, or does it in the last analysis depend upon 
the ups and downs of innovative individuals (the Marxists versus the 
Schumpeterians controversy)? Closely related to that question is 
the debate about the prime movers of long waves. Are oscillations in 
the average rate of profit the basic causes of variations in the rate of 
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growth (of capital accumulation), or are they rather the result of 
these variations? 
3. What is the precise correlation between the ups and downs of 
scientific technological innovation, and the long-term movements of 
capitalist growth? 
4. What is the extent of regularity, verifiable in long-term capitalist 
development? (The 'long cycles' versus 'long waves', or Kondratieff 
versus Trotsky controversy.) 
5. The controversy about the 'exogenous' versus the 'endogenous' 
determination of long waves of capitalist development (the Mandel 
versus the 'regulation school' controversy). 
6. The correlated controversy about the monocausal or pluricausal 
nature of capital's social control over wage labour. 
7. The controversy about forces determining basic changes in gen-
eral conditions of capital accumulation, and the correlated questions 
about the ups and downs of hegemonic states in the world market. 

ARE LONG WAVES STATISTICALLY VERIFIABLE? 

Are long waves statistically verifiable and verified? There now exists 
a great deal of material on that issue especially related to the curves 
of world trade and world output. I believe that the empirical evidence 
overwhelmingly - although obviously not 100 per cent - points in the 
direction of a confirmation of the existence of long waves. 

But an important methodological question is closely related to that 
of empirical verification: long waves of exactly what? I stick to the 
definition which I presented in the early 1960s: long waves of capital-
ist development, which means long waves of output, employment, 
income, investment, capital accumulation, and long waves of rates of 
profit. From this it follows that one cannot integrate into a 'long-
wave' theory of capitalist development time series concerning essen-
tially food prices extending over 500 years. I do not, a priori, deny 
that some long waves in agricultural output and international trade, 
both of staple goods and luxury goods, could be discerned. However, 
this is a distinct problem, that we could call the Wallerstein-Gunter 
Frank hypothesis. 

It is important to stress that it is a different problem from the one 
of long waves discernible in the capitalist economy. A capitalist 
economy is not simply an economy based on exchange, trade and 
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money capital accumulation. It is an economy based upon production 
by wage labour, which capital hires in order to realise profits, which 
permit more capital to accumulate, leading to more investment in 
production, larger output, larger profits, and so on. That growth 
dynamic is quite different from anything which occurs in pre-
capitalist societies, even when money capital and international trade 
are already widely developed. And it is the variations in these growth 
rates which justify the concept of 'long waves of capitalist develop-
ment'. Of course, one could object that this is a subjective parti pris 
in defining the object of study. I would not deny this: if one formu-
lates a different problem one can, of course, come up with a different 
answer. But this is not a valuable objection to a theory of long waves 
of capitalist development, as many authors formulate it. The only 
valuable objection would be: this theory is irrelevant for understand-
ing what has been going on in the real world for the last 200 years. I 
have not heard a single argument convincingly advanced along these 
lines. What has been said is that other questions are relevant too. 
This might very well be the case. But they only lead to the con-
clusion: so what? 

One should not forget that the problem of the long waves of 
capitalist development has historically arisen out of the business cycle 
theory, which, in turn, is a product of business cycle reality. It has 
been an analytical tool to understand and explain successive ups and 
downs of investment, output, employment and income. Nobody can 
seriously argue that these problems are irrelevant to the understand-
ing of what has been going on in the economy and society of many 
countries throughout the world for the last 160-200 years, first in 
Britain, Western Europe and the USA, and then in the rest of the 
world. The fact that other problems can also be posed does not 
suppress the necessity of examining these precise kinds of problems. 

THE RELEVANT GEOGRAPHICAL FRAMEWORK 
CONTROVERSY 

An additional difficulty has been raised: where should we look for 
empirical verification or falsification of the long-wave theory? In the 
national economies? In those of the leading capitalist nations? In 
the world economy taken as a whole? Again we have to notice the 
implicit theoretical assumptions underlying the statistical material. If 
the time series of a great number of capitalist countries, not to say of 
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all of them, are juxtaposed to look for evidence of long waves, a basic 
synchronisation, if not identity, of all these economies is assumed. 
This seems a serious methodological error. 

Non-industrial countries, or countries in the 'take-off' phase of 
industrial production, will not have a growth pattern identical with 
that of already-industrialised countries. Dependent countries will not 
have the same growth pattern as independent metropolitan-centre 
countries. Certain countries such as Switzerland occupy a clearly 
counter-cyclical position: when things go badly in the world econ-
omy, capital flows into that refuge country. Neutral Sweden, again, 
occupies a special place, at least in twentieth-century economic 
development. 

So one could concentrate either on some key capitalist economies 
or on world output and world trade taken in their totality, and 
consider any national deviation from that general trend as a specific 
problem to be specifically explained and not as 'proof' that the long 
waves are not empirically verifiable to a satisfying degree. 

THE MOVING FORCES OF CAPITALIST GROWTH, OR 
MARXISTS VERSUS SCHUMPETERIANS 

Closely related to the question of what are we really talking about is 
the question: what is the basic logic of capitalist expansion? I agree 
fully with the 'rate of profit/rate of capital accumulation' mechanism 
as a key answer to that problem. As a matter of fact, I have already 
advanced that position in 1964. Inasmuch as material is presented to 
clarify or throw doubt on the studies, I believe it to be stimulating 
further discussion, but not of such a magnitude that it undermines the 
credibility of the basic working hypothesis itself. 

A number of different debates are subsumed in the controversy 
about the basic reason for growth under capitalism. First and fore-
most is the question of whether there is a basic growth dynamic 
inherent in the capitalist mode of production, or whether this de-
pends in the final analysis on the autonomous role of innovative 
personalities, unleashing processes of radical and cumulative techno-
logical change. 

I fully agree with all those participants in the discussion who stress 
the growth dynamic inherent in the capitalist mode of production, 
who consider this growth dynamic (or, what is strictly the same in 
Marxist terms, the dynamic of capital accumulation) 'systemimmanent', 
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to use the German term. This growth dynamic is unleashed by two 
basic characteristics of capitalism: 

1. Competition, that is, private property in the economic sense of the 
word (fragmentation of decision-taking by firms independent of each 
other) - the private character of labour embodied in commodities, 
which is only post festum recognised as social labour to the degree 
that their exchange value is realised on the market. 
2. The class struggle between capital and labour, that is, the separ-
ation of the direct producers from their means of production and 
livelihood, and the economic compulsion thus imposed upon them to 
sell their labour power to the owners of the means of production. 

These two basic characteristics of capitalism oblige the capitalists (the 
capitalist firms) to accumulate more and more capital in order to 
lower production costs through the purchase of more and more 
sophisticated equipment and cheaper and cheaper raw materials. 
Otherwise they will be beaten by competitors. 

These characteristics also impose upon the capitalists the obli-
gation to substitute machinery (dead labour) for living labour, to 
avoid scarcities of labour, which drive wages up. Both trends 
towards technical progress immanent in the system are trends 
towards labour-saving technical progress. In certain phases of long 
waves, they will be compensated, sometimes even overcompensated, 
by the trend towards capital-saving (more correctly: constant capital 
saving) technological progress. But the long-term end result of the 
interaction of both is definitely one of basically labour-saving techni-
cal progress. 

This trend is, of course, obscured or even buried in statistics about 
total wage labour, or 'total wage bill' statistics, which do not make 
the distinction between productive and unproductive labour. The law 
of motion indicated here concerns productive labour under capital-
ism, that is, labour producing surplus value. But this is again not a 
dogmatic parti pris, but a distinction quite relevant for understanding 
what has been going on in economic history since the Industrial 
Revolution. How could one otherwise accept or even explain the 
reality of the trend towards growing mechanisation, semi-
automation, automation and robotism, which has been visible since 
the Industrial Revolution? 

Second is the debate about the prime mover of this growth dy-
namic inherent in the system. In my opinion, it is definitely the 
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pressure towards growing real capital accumulation, that is, the 
combination of surplus-value production, surplus-value realisation 
and surplus-value division (between productively and unproductively 
spent surplus-value). The distinction between ex ante and ex post 
profit calculations, between what levels of expected profits either 
stimulate current investment decisions or put a brake on them, and 
what levels of realised profits stimulate or restrict capital accumu-
lation and thereby investment decisions in the next cycle of repro-
duction, allows us to separate two problems. One is that of the 
relation of microeconomic choices and macroeconomic outcomes 
which is never guaranteed under a system of private property and 
competition; and the other that of the time-lag between private 
decision-taking moments and periods in which the social outcome of 
these decisions becomes apparent and in turn determines new private 
decisions. 

The average rate of profit is definitely a social result of private 
decisions, and a social result which becomes apparent only after a 
given time-lag. The oscillations of the rate of profit, which in the last 
analysis determine the long term differences in the rate of growth, 
again lead to an important time-lag, for they become obvious to 
capitalist firms in the form of higher or lower profit expectations only 
after some real experiences and verifications. So the time sequence 
seems to me to be the following one: expected rates of profits induce 
higher or lower investment decisions, which induce higher or lower 
rates of growth which, combined with variations in the rates of 
surplus-value, variations in the organic composition of capital, vari-
ations in the degree of expansion or contraction of the market, lead 
to variations in the realized rates of profit. These in turn determine 
the volume of real capital accumulation and new profit expectations, 
which themselves in turn co-determine investment decisions for the 
next cycle. 

An important new contribution to the international debate has 
been the one by Anwar Shaikh around the relevance of the fluctu-
ations of productive capacity utilisation as a co-determinant of 
profit-rate fluctuations and investment decisions. We should separate 
the question of the empirical data, which remain open to correction 
through new methods of investigation or new collected data, from the 
question of the inner coherence of the argument. From the latter 
point of view, Anwar Shaikh's contribution seems unassailable. 

If one looks at the reasons for lower average rates of growth in long 
depressive waves, the existence of long-term overcapacity in important 
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branches of output appears prima facie as one of the key reasons for a 
significantly lower rate of productive capital accumulation (of ex-
panded reproduction). Especially in the present long depression, it 
leads simultaneously to an important momentary 'rupture' between 
money capital accumulation and productive capital investment, that 
is, to great excesses of speculation. But as only productive capital 
produces surplus-value, such a break will always be temporary. So 
much for the prediction of long-term 'de-industrialisation' in the 
broader sense of the word (of course, many service industries are just 
that: service industries, that is, fields of productive capital invest-
ment), which will go the way of all flesh. 

Third is the relation between the abstract, general growth dynamic 
of capitalism and the concrete, specific forms it takes. Again because 
of the very nature of capitalist production as a generalised market 
economy (generalised commodity production), capitalist growth is 
always uneven, that is disproportionate, growth. Some countries, 
regions, branches of industry or firms grow quicker than others. This 
not only stems from the fragmented character of decision-making, 
first of all in the field of past and current investment. It also results 
from the differences in the initial capital profile of each country, 
region, branch of industry or firm. It likewise reflects the different 
organic composition of these 'many capitals' - the only form in which 
capital can exist with a growth dynamic, as Marx explicitly stated. 
And it likewise reflects the important role of specific-use values 
produced by each country, region, branch of industry or firm. For 
demand, purchasing power on the market is always demand for a 
specific use value and not abstract 'aggregate demand', which is only 
a final sum, an epiphenomenon. Here the question of product inno-
vation as a problem separate from that of technological innovation, 
fully comes into its own. 

Now we are at the very heart of the theory of the 'long waves of 
capitalist development'. The whole problem only arises because 
unevenness of growth is a fact of life. The way the problem of the 
growth dynamic of capitalism is related to the problem of long waves 
can be restated in the following terms: is there an immanent logic 
under capitalism which implies that the combination of all the factors 
which determine capitalist growth leads to disproportions which have 
long-term cumulative results, and leads to periods where they result in 
an average rate of capital accumulation which is substantially lower 
(or even non-existent), compared to that of other long periods? One 
could, of course, theoretically deny that this is the case, and only 
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recognise random oscillations. But I believe that the empirical evi-
dence nicely dovetails with the theoretical analysis. Given the rela-
tively 2.utonomous and disproportionate, uneven, dynamics of the 
organic composition of capital, of the rate of surplus-value and of the 
world market (to name just the three most important ones), such 
varying long-term cumulative effects seem the most likely outcome of 
long-term uneven development. 

TECHNOLOGICAL INNOVATIONS AND LONG WAVES OF 
CAPITALIST DEVELOPMENT 

The assumption that uneven, differentiated, discontinuous growth is 
immanent in the capitalist mode of production, by no means down-
plays or marginalises the role of technological innovation, and es-
pecially the role of technological revolution, in the long waves of 
capitalist development. Quite the contrary. I have already stressed 
that capitalist growth is always accompanied by technical progress. 
What Marxists, following Marx himself, would assume is that such 
innovations inevitably result from the very operation of the system, 
that they are not dependent upon the biological accident of a sudden 
appearance of 'innovative personalities', that they constantly stimu-
late such appearance through material rewards, social (ideological) 
pressure and specific institutions such as transformation of the system 
of higher education; systematic organisation of scientific research; 
development of the so-called applied sciences; increasing autonomi-
sation and profitability of research activities, and so on. It is in that 
sense, and in that sense only, that Marxists would criticise Schumpeter. 

The question of the discontinuous, diachronic character of that 
growth implies that cumulative results of technical change are also 
discontinuous and diachronic. This means that at least three aspects 
of technical change have to be distinguished: invention (scientific 
discovery); initial so-called experimental technological innovation; 
and diffusion. 

The first aspect has up to now been little investigated in the 
framework of the long-waves theory. We have to rely for the time 
being mainly on the conclusions drawn from the history of science (or 
scientific discoveries) itself. The evidence seems to point in the 
direction of an increasingly continuous and cumulative character of 
scientific discoveries, with, however, particular specific leaps forward 
in particular fields and in the function of specific social pressures.! I 
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will leave this field of enquiry to current and future further research. 
It is important to stress from the outset that there is no automatic 

correlation between scientific discoveries and technological inno-
vation. Under capitalism, and in any form of market economy, 
scientific discoveries and technological innovations will always be at 
least partially mediated through material rewards (under capitalism: 
profit expectation and realisation) of independent firms. When these 
stimulants decline technological innovation will decline, regardless of 
whether new inventions are available or not. When the expected 
financial rewards start to rise, technological innovation will expand. 

In order to relate this elementary causality to the mechanism of 
long waves, we have to answer further questions. Can it be empiri-
cally verified that technological innovations appear in bunches, either 
during long 'expansive waves' or during long 'depressive waves'? If 
the answer is yes, then why? If not, are they more-or-Iess equally 
distributed throughout time? And if their 'bunching' has been 
proven, what are its results regarding the growth dynamic; what are 
its effects upon the rhythm of capital accumulation? 

The first question has led to the Mensch versus Freeman/ 
Kleinknecht controversy. I have to make a self-criticism here: in my 
book entitled Long Waves of Capitalist Development (Cambridge 
University Press, 1980). I hastily and wrongly assumed that Mensch's 
data were correct. Today, the evidence points in the direction of 
Freeman and Kleinknecht being right. I stand chastised. 

But it does not follow from this that the rhythm of technological 
innovation is irrelevant to the long-waves problematic. In order to 
reintegrate the Freeman/Kleinknecht data into an understanding of 
the logic and the operation of the succession of long depressions and 
long expansions, two distinctions which I made in the above-
mentioned book remain fully operative. 

First, it seems logical to note that a long depression stimulates 
technological research, that technological innovations are a source of 
surplus profits (technological rents), and that when the rate of profit 
is depressed, the search for such rents would become frantic. But it is 
likewise logical to assume that under conditions of relative st~gnation 
of the market, and of high levels of excess capacity, the overall 
macroeconomic weight of innovative activity will not tend to be very 
high. A larger part of capital investment will be in the nature of 
perfecting existing technology. Only a minor part will take the form 
of fundamental technological innovation of an incremental nature. 

Towards the end of the 'long depressive wave' this begins to 
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change. This is why several colleagues see in this very change the 
cause of the upturn (which then becomes essentially 'endogenous'). 
But I believe that such a view underestimates the decisive role of 
profit expectations and profit realisation in the operation of capitalism. 

Only if and when the economic climate is already one of greater 
and greater profit expectations, and of actually realised increases in 
the average rate of profit, will innovative activity jump from being 
essentially experimental and incremental into becoming all-pervasive 
and generalised through mass production. Only then will we witness a 
real technological revolution, that is, a real change in the technology of 
all leading branches of output (including services). It is not the 
technological revolution which triggers off a new expansive long 
wave. It is the long-term increase in the rate of profit which triggers 
off a new expansion, which then becomes cumulative, that is, a 
long-term expansion through the technological revolution. What 
have been called 'new technological systems', 'pervasive technologi-
cal changes' and 'combinations of incremental and radical innova-
tions' represent just that technological revolution. 

Again we see the actual time sequence as follows: a general initial 
increase in the average rate of profit triggers a general increase in 
capital accumulation, which stimulates the financing of generalised 
radical technological change, which generates an overall technologi-
cal revolution, which by cost-cutting and initially increasing techno-
logical rents makes an increase of the average rate of profit (or at 
least its staying at an unusually high level over a long period, through 
several successive business cycles) possible. 

In a parallel way, in the latter half of the 'expansive long wave', the 
very generalisation of the new technology erodes the technological 
rents, creates increasing market saturation for those products mainly 
embodying the new technological revolution, creates increasing ex-
cess capacity in the 'new' sectors of output, impedes reductions in the 
organic composition of capital and, through an interplay of all these 
factors, makes for a long-term tendential decline of the average rate 
of profit. 

As for an empirical investigation of the quantitative aspects of 
technological revolutions in relation to the organic composition of 
capital, I would advise the following paths of study: the relative 
weight of new branches of output in overall production; the fluctu-
ations in the life-cycle of equipment; and the fluctuation of raw 
materials and energy costs as part of total production costs of finished 
products. 
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LONG CYCLES OR LONG WA YES 

Is the long-term movement of output, employment and income 
endowed with the same kind of regularity as the business cycle? Is it 
basically more irregular? In the first case, it would be correct to speak 
about long cycles of capitalist development; but in the second case, it 
would be more appropriate to call the long-term movement an 
addition of long waves. In the light of the history of economic ideas, 
this controversy could be called the Kondratieff versus Trotsky 
debate. 

There are two approaches to this debate which we must dis-
tinguish. The first one is semantic, a question of definition, which has 
to be empirically verified or discounted. The second one is 
analyticaVcausal. The semantic problem turns on the definition of 
regularity. How regular should a movement be in order to be called 
'regular'? The average duration of the business cycle over the last 200 
years has been 7.5 years. But this average, as Marx noticed a century 
ago, is a statistical long-term average. The real duration of the 
business cycle has varied between 5 and 10 years. 

If one supposes that the average duration of a long wave is 25 
years, but that this average results from a real movement varying 
between 20 and 30 years, one does not encounter a basic difference 
between the regularity of the business cycle and the regularity of the 
Kondratieff cycle. But the cumulative character of the variations 
could make quite a difference. In the history of business cycles we do 
not encounter three or four successive cycles of 10 years' duration, 
followed by three or four successive cycles of 5 years. So, the 7.5-year 
average duration of the business cycle is more than a purely statistical 
average: it corresponds to the common duration of the real move-
ment, the extremes of variation being exceptions and not the rule. 

On the other hand, there is a cumulative effect of a succession of 
long-term movements of a duration other than 25 years. The latest 
expansive long wave in the USA is not a 'post-Second World War 
boom' as in Western Europe and Japan; it lasted from 1940 until the 
early 1970s, that is, for 33 years. Likewise, the 'the long depressive 
wave' which started around 1973, has already lasted almost 20 years, 
and I am convinced that it will last for a great number of years more. 
So even if one takes again a 30-35-year duration, this would make for 
two successive Kondratieff waves lasting together at least 63 years, if 
not 68-70 years or more, which is substantially above a 50-year 
double cycle. 
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If one adds to this the fact that the previous 'expansive long wave' 
lasted only 20 years (1893-1913) followed by a 'depressive long wave' 
of 25 years for the USA (for Europe and Japan, it is nearly imposs-
ible to come to a conclusion of how to integrate the years of the 
Second World War into the picture), one finds a cumulative differ-
ence of 50 per cent in duration of the long-term movement: 45 years 
as against 68--70 years, if not more. 

The picture remains substantially the same if one considers the 
previous Kondratieff 'long expansive wave' of 25 years (1848--73) 
which was followed by a long depression of 20 years (1873-93): again 
45 years as against 68 years or more. The irregularity seems rather 
higher than that of the business cycle. The first Kondratieff wave of 
industrial capitalism would confirm this conclusion: an expansive 
wave of 27 years (1798--1825) followed by a depressive long wave of 
23 years (1825-48), that is, a duration of 50 years quite different from 
the above-mentioned 45- and 68--70-year periods. Likewise, the 
different duration of the 'expansive' and of the 'depressive' waves is 
also evident in every Kondratieff wave. Therefore, irregularity seems to 
be stronger than regularity, the concept of 'long waves' seems to corre-
spond more to the historical evidence than the concept of 'long cycles'. 

But more important than the semantic and empirical aspect of the 
question is the analytical, causal, explanatory one. The very nature of 
a cyclical movement lies in the automaticity of the reversal, of the 
turning point. Whatever happens in other realms of society, whatever 
occurs in international relations, in the class struggle, in the field of 
ideology or regarding specific forms of government, a crisis of 
overproductionloveraccumulation of capital, is inevitably succeeded 
by a revival of investment, output, employment and income. This 
results from the very nature of capitalist production dominated by 
fragmentation of decision-making between competing firms. These 
decisions lead to the phenomenon of overshooting, that is, too much 
production for a given 'effective demand' of final consumers, fol-
lowed by too little production even for a reduced effective demand; 
too much capital for a given mass of surplus-value produced and 
profits realised, followed by much less capital productively invested 
for the given (even reduced) mass of surplus-value and realised 
profit. Hence an increase in the average rate of profit. Hence the 
take-off of a new cycle of expanded reproduction, that is, expanded 
investment, output, employment and income. The very forces which 
drive business into crisis drive it into expansion after a given interval, 
independently of all interferences. 



328 The International Debate on Long Waves 

It is my contention that a similar mechanism does not operate in 
the framework of the 'long waves of capitalist development'. Here, a 
basic asymmetry between the reversal from a 'long expansive wave' 
into a 'long depressive wave' on the one hand, and the reversal from 
a 'long depressive wave' into a 'long expansive wave' on the other, 
has to be noticed. The first is more or less automatic; the second is 
definitely not. The reasons for this asymmetry are again linked to the 
very nature of the capitalist mode of production. The cumulative 
effects of profit expectations determining investment decisions of 
individual capitalist firms, and the profit realisations by these very 
same firms, determine the average rate of profit, independent of 
anyone's plans, intentions or previsions. They create a long-term 
momentum in which a cumulative decline of the rate of profit be-
comes unavoidable throughout a certain number of successive busi-
ness cycles. Whether it needs two, three or four business cycles is of 
secondary importance and can vary from one 'long expansive wave' 
to another. In other words, the economic forces which operate in 
favour of long-term expansion have to spend themselves progress-
ively, more or less in the same way as the forces which create a 
capitalist 'boom' have to erode within the normal business cycle. 

But the same is not true for the conditions transforming a 'long 
depressive wave' into a 'long expansive wave'. While we have to 
stress that the 'normal' business cycle continues to operate within 
every long-wave expansion, the 'long wave' has a dampening effect 
on each of them. Crises (recessions) which occur in a long expansion 
tend to be milder and shorter. Booms which occur in a long depression 
likewise tend to be milder and weaker. 

So the real problem is how, under these conditions, there could 
come about a combination of circumstances which suddenly trans-
form these mild and short booms into a long-lasting rapid expansion. 
The automatic mechanisms of the business cycle (unemployment 
driving the rate of surplus-value up; the cheapening of raw materials 
making for a decline in the organic composition of capital; techno-
logical innovations in the production of equipment having the same 
result) seem insufficient to produce such a tum-round, all other 
conditions remaining equal. 

Historical evidence points strongly in the direction of exogenous 
system shocks being necessary to bring about a basic reversal of an 
historical trend. The basic historical trend of the capitalist mode of 
production is indeed one of decline and not one of impetuous 
upsurge in the average rate of profit. But three times in history we 
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have witnessed such an impetuous upsurge: after 1848; after 1893; 
and around 1940 in the US (1948-49 in Western Europe and Japan). 
Each time, extra-economic system shocks seem to have played a key 
role. They led in each case to a sudden expansion of the world market 
and a sudden basic change in the general conditions of capital 
accumulation favouring such accumulation. The factors stimulating a 
long-term upsurge of the rate of profit were the liberal or bourgeois 
revolution of 1848 and the discovery of the California gold-fields 
around the same time; the radical increase in capital investment in 
the colonial world (imperialism) and the discovery of the South 
African Rand gold-fields after 1893; the cumulative long-term results 
of Fascism (counter-revolution) and war around 1940 and afterwards. 

THE 'ENDOGENOUS' VERSUS 'EXOGENOUS' MOVEMENT 
CONTROVERSY 

The hypothesis of a basic asymmetry between the upward and the 
downward turnround of the 'long wave', and the decisive role of 
system shocks in triggering off the upward turn, lead to the con-
troversy about the 'endogenous' versus the 'exogenous' character of 
the passage from a long depression into a long expansion. Again, we 
have to distinguish the semantic aspect of the problem from the 
analytical one. 

When we speak about 'system shocks' and about the 'exogenous' 
determination of the upward turning point, we mean system shocks 
with regard to the basic economic mechanisms of the capitalist mode 
of production. We do not consider that an extension of the world 
market as realised by the 1848 revolution, or by the discovery of the 
California gold-fields, is an automatic, unavoidable result of the 
long-term economic depression of 1825-48. 

Of course, a long depression favours the search for new gold-fields. 
It likewise creates forces operating in the direction of revolution, but 
accompanied also by forces favouring counter-revolution. However, 
the end-result of these trends is in no way predetermined. To take 
one present example: for years, a frantic search for new gold-fields 
has been going on especially in Brazil and New Guinea. But can 
anyone predict that this will definitely lead to the discovery of new 
gold-fields of the amplitude and weight in the world economy com-
parable to those of the Californian gold-fields after 1848 and the 
Rand gold-fields after 1893? 



330 The International Debate on Long Waves 

Inasmuch as I can base myself upon empirically verifiable and 
refutable data, they overwhelmingly tend to confirm my hypothesis 
of system shocks exogenous to the economic laws of capitalism, 
properly speaking. I have not seen any empirical evidence proving 
the economic endogeneity of these 'system shocks'. And I continue 
to challenge all those colleagues who support the hypothesis of an 
'endogenously produced long-term upward movement' to show solid 
empirical evidence in support of their contention, and not to limit 
themselves to purely 'logical' (I would prefer to say paralogical) 
reasoning. 

Of course, if the framework of reference of the terms 'endogeneity' 
and 'exogeneity' is changed, then quite different conclusions become 
possible. If one takes the terms 'exogenous' and 'endogenous' as 
referring to bourgeois society in its totality, then it is obvious that 
revolutions, counter-revolutions, wars, gold-fields and so on, are not 
'exogenous' to bourgeois society. In that case, the colleagues who 
defend the 'endogenous character' of the upward turning point are, 
of course, correct. But theirs is then a purely Pyrrhic victory. For 
they are only indulging in tautology, which has no analytical value 
whatsoever. Everything which occurs inside bourgeois society is by 
definition endogenous to that society. By making this rather trite 
point, my colleagues have not proved in any way that revolution, 
counter-revolution, wars and the discovery of giant new gold-fields 
(basic changes in the money/commodity relation) are the unavoid-
able result of a long-term economic depression. And that's what the 
'exogenous' versus 'endogenous' controversy is all about. 

THE LIMITS OF CAPITALISM'S LONG-TERM 
SELF-REGULATORY POTENTIAL 

So the 'exogenous' versus 'endogenous' explanation of the upward 
turning point in the long-term movement of capitalist development 
throws us back to another controversy: what are the forces determin-
ing basic changes in the general conditions of capitalist accumu-
lation? Are they purely economic, that is, do long-term depressions 
create not only necessary but also sufficient preconditions for all 
those social and political changes on which more favourable general 
conditions of capitalist accumulation depend? Or is there a relative 
autonomy of social and political forces which could (I do not say do) 
counteract, brake or even reverse the results of the economic forces 
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operating during long-term depressions? In other words, is there an 
unavoidable long-term self-regulation of capitalism, independent of 
what social forces, different fractions of the capitalist class and of the 
working class, actually achieve in real life, independent of their 
concrete correlation of forces, and of the outcome of their real 
struggles? 

To bring the controversy to its vital implication: is the class-
struggle cycle mechanically determined by economic forces resulting 
essentially from levels of employment? Do long-term depressions 
make working classes' crushing defeats unavoidable? Was Adolf 
Hitler's victory in 1933 inevitable? Or should one rather say that 
there is indeed a relative autonomy of long-term class-struggle results, 
a relative desynchronisation of the class struggle and the ups and 
downs of investment, output, employment and income? Can the 
subjective factor in history - in this case the divisions of the bour-
geoisie between its 'liberal' and its 'aggressively reactionary' wings; 
the concrete policies (strategies and tactics) of the reformist social-
democracy and the Stalinist CP (Komintern) - make a decisive 
difference between victory and defeat of, for example, Fascism? 

The question of the long-term results of the class struggle is basic to 
the question of the possibility of a long-term expansion of capitalism, 
of a long-term rise of the average rate of profit, through the me-
diation of the long-term fluctuation of wages, which are one of the 
determinants (not the only one, of course) of the rate of surplus 
value.2 It is undeniable in the light of empirical evidence that long-
term fluctuations of real wages are not a straight function of the ups 
and downs of the unemployment ratio, but a function of a whole 
series of variables, which I have attempted to analyse elsewhere.3 

There is an interesting philosophical debate underlying this con-
troversy. Two varieties of determinism are confronted here: mech-
anical-economic (economistic) rectilinear determinism on the one 
hand; dialectical, parametrical socioeconomic determinism on the 
other hand. I contend that the second version of determinism, which 
sees two or three possible outcomes for each specific historical crisis -
not innumerable ones for sure, nor ones unrelated to the basic motive 
forces of a given mode of production, but definitely several, corre-
sponds both to Marx's theory, and to Marx's analytical practice. But 
this is, of course, neither here nor there regarding the controversy we 
are dealing with. The question is, in what direction do the actual 
empirical data point? 

Here I must state that the international debate has produced a 
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wealth of new evidence, some of which has been presented to the 
Brussels colloquium, confirming my hypothesis of the relative auton-
omy of the long-term class struggle movement, and the long-term 
militarisation/war trends from the long waves of economic develop-
ment, properly speaking. Both masses of evidence have implications 
for a realistic judgement of what is going on during the present 
long-term depression, and the likelihood that it will lead to a new 
'Kondratieff expansion' . 

THE CONDITIONS FOR EFFICIENT SOCIAL CONTROL OF 
CAPITALISM OVER LABOUR 

If one assumes that capitalism's long-term self-regulation is more-
or-less unavoidable, then it follows that the present long depression 
will indeed lead to a 'soft landing'. A new 'expansive long wave' will 
then occur in the foreseeable future, no matter whether it is after the 
next recession or the one after that. 

If one assumes, however, that such an assured long-term regu-
lation is uncertain, that there are no economic mechanisms which 
automatically produce a long-term expansion, then the likelihood or 
not of a 'soft landing' after the present depression remains at the very 
least an open question, not yet decided by history. Then everything 
depends upon the outcome of the struggle between specific social and 
political forces in a series of key countries throughout the world. And 
then one basic difference between the present long depression and 
the previous one is immediately noticeable, immediately leaps to the 
eye. No working-class or Third-World liberation movement in a key 
country of the world, with the exception of Indonesia, has suffered a 
decisive defeat comparable to those successively inflicted in Italy, 
China, Indo-China, Indonesia, Japan, Germany, Spain, Brazil and 
France in the 1920s and 1930s. 

Indeed, in all key countries today the partial retreats and partial 
defeats suffered by the labour movement and the liberation move-
ment after 1974-75 leave their fighting potential largely intact and 
make a new upsurge of class struggle not only possible but likely. 
This has already occurred in Brazil, South Africa, South Korea, 
France, Poland, Spain and Italy. It is starting to occur in the USSR 
and China as well and will probably spread to more and more 
important countries. Again, linked to the controversy about the 
limits of capitalist long-term self-regulation is an important theoreti-
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cal problem. Given the very nature of the capitalist mode of pro-
duction in which the free wage labourer (and not the slave) is the 
producer of wealth and of the social surplus product, purely econ-
omic mechanisms cannot in and of themselves produce 100 per cent 
automatic resignation, passivity and subordination of wage labour 
under capital. Specific forms of social control over labour, inside the 
factory as well as in society in its totality,4 are an indispensable 
complement of purely economic mechanisms which, through the 
fluctuations of the reserve army of labour, assure a degree of sub-
mission but do not guarantee it permanently, or automatically, or 
fully. 

History has confirmed Marx's analysis in that respect too. Wage 
labour can be organised or unorganised. It can organise militant 
unions or unions more or less subordinated to the employer's econ-
omic objectives. It can fight back or remain passive in the light of 
attacks on a given average level of real wages. It can be content with 
historically established living standards, or accept their substantial 
lowering, or it can fight to integrate the satisfaction of new needs into 
that socially recognised average price of the commodity 'labour 
power', that is, fight for substantial increases in real wages. It can 
accept changes imposed at its expense in the labour organisation at 
the point of production (for example, speed-ups; reductions of free 
time; declining recognition of acquired skills; night work for women; 
work during weekends, and so on). It can likewise fight back and 
impose forms of control and limitation on these changes by its own 
representatives. 

All these different variations in the forms and efficiency of control 
of capital over wage labour have occurred throughout history in 
numerous countries. They all have in common that, while they are 
obviously influenced by economic changes and the basic dynamics of 
the capitalist mode of production, they depend in the last analysis on 
a dialectic between these economic mechanisms and what Marx 
called the relationship of forces between the combatants. This re-
lationship of forces is in turn 'overdetermined' by the cumulative 
results of long-term trends bearing upon the strength of the labour 
movement and the militancy of the working class. 

To illustrate these historical determinants of the degree of social 
control which capital can in real life impose upon labour: the degree 
of resistance of the working class to a radical deterioration of its real 
wages and labour conditions in countries such as France, Italy, 
Germany, Belgium, Denmark and even the UK, depends to a large 
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degree not only (and not even in the first place) upon the extent of 
unemployment since 1974 or 1984, the fear of unemployment, the 
extent of new government anti-labour legislation, the pressure or the 
efficiency of new employer's production, and labour control tech-
niques inside the factories and offices, all forces which obviously 
exercise a powerful pressure in the direction of greater control of 
capital over labour. 

That degree of resistance also depends to a large, and I would say 
decisive, extent upon the strength of working-class militancy ac-
cumulated throughout the previous historical period, as a result of the 
economic forces operating in the past,S especially full employment 
and the effects of the 'welfare state', and the way in which the 
working class translated them into a militant potential through 
momentous struggles. The degree of social control capital can effec-
tively impose upon labour therefore depends on the results of the past 
cycle of class struggles as much as, if not more than it does upon the 
effects of the present economic 'long wave' on labour's relative 
strength and/or weakness. 

THE WEIGHT OF FLUCTUATIONS OF HEGEMONIC 
STATES IN THE DETERMINATION OF LONG WAVES OF 
CAPITALIST DEVELOPMENT 

Finally, we have to integrate into the factors determining basic 
changes in the general conditions of capitalist accumulation, the 
relative importance of the ups and downs of single capitalist states' 
hegemony in the world market. In the past the following rule has 
been roughly formulated: long expansive waves are characterised by 
the consolidation of a single capitalist power's hegemony in the world 
market: 'free enterprise' Great Britain in the 1848-73 period; British 
imperialism in the 1893-1913 period (although to a smaller degree 
than Britain's hegemony in 1848-73); US imperialism's hegemony in 
the 194O(1948}-1968(1973) period. 

In the same way, a long depression is generally accompanied by the 
absence of one single hegemonic power. The UK did not yet enjoy 
such a monopoly of a high level of average industrial productivity of 
labour in the 1825-48 period as it established afterwards. The 
1873-93 long depression had not yet seen the consolidation of the 
British Empire, which occurred later. The 1913-39 period had not yet 
seen the emergence of the 'American century' which occurred as a 
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result of the Second World War, although the tremendous industrial 
and financial superiority of the USA in the struggle for world domi-
nation was already clear in 1940. And the present long depression is 
obviously characterised by a rapid decline of US hegemony in the 
world market. 

It is important to stress the structural links between the weight of 
these ups and downs of single countries' hegemony on the world 
market on the one hand, and the basic nature of the capitalist mode 
of production on the other. Because capitalism is basically private 
production and competition, a purely private monetary system is 
inoperative and contrary to the needs of the system taken as a whole. 
The very nature of money as a means to bridge the contradiction 
between private and socially-recognised labour in a market economy 
cannot be realised through private money. So capitalist paper money 
has to be state controlled, in order for its 'value' (more correctly, the 
amount of gold it represents) to be potentially recognised by all 
capitalists. This, in turn, means that the relative industrial power, 
competitive superiority and financial stability of each capitalist state 
determines the relative degree to which the paper currency it emits 
will play the role of a 'general equivalent' on the world market. 

The implacable laws of competition lead to the foreseeable result 
that competitive superiority and financial stability are never acquired 
once and for all, or even for very long periods. It is an object of the 
law of uneven and combined development. Capitalist powers devel-
oping later than others can overtake the first ones in the field of 
average productivity of labour and industrial competitivity. Cur-
rencies which once were 'as good as gold' can suddenly become 
weakened as a result of lasting deficits of a given country's balance of 
payments. 

The controversy which arises around this problem (which inciden-
tally also illustrates that the question of the total volume of gold 
production, that is, the question of the discovery of new great gold-
fields, is in no way marginal but central to the general conditions of 
capital accumulation)6 can be summarised in the following way. 

Is there a long-term independent cycle of power hegemony (for 
example, overdetermined by military/political strength) which deter-
mines the long waves of economic development? Or is it rather the 
outcome of economic mechanisms and international competition 
which determines the ups and downs of single power hegemony? This 
is an interesting and paradoxical variation of the controversy around 
the 'exogenous' versus 'endogenous' determination of long waves. 
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We tend to be more cautious in respect of that controversy than in 
respect to the relative autonomy of the long-term class struggle cycles 
and real wages fluctuations. A certain degree of autonomy of states' 
hegemony from the long-term results of international competition 
and relative competitiveness in the world market is undeniable. 
British imperialism maintained a clear superiority in the realm of 
naval power long after its industrial superiority was eroded. It even 
reconquered temporarily a relative technical superiority in the field 
of air power in 1939-40, which played a decisive role in preventing 
Germany from winning the war against the United Kingdom in 1940. 

The USA today maintain a strong military-political preponderance 
in the capitalist part of the world, disproportionate to the relative 
decline of its industrial and financial power. But such discrepancies 
are generally limited in time. Industrial power and technological 
advance make rapid rearmament possible. This happened with 
Germany in the mid-1930s. It could happen any time with Japan 
today. 

The exacerbation of inter-capitalist rivalries, the eruption of trade 
wars and of increased protectionism, or the appearance of semi-
autarchic trade blocs, are closely correlated with periods of long 
depression. It seems a moot point to determine whether they are 
causes of such depressions, consequences of them, or consequences 
which tend in turn to make the depressions longer and deeper. I tend 
to agree with the third position but it doesn't seem to make a big 
difference in any case. 

What is important is rather the fact that the decline of a given 
power's hegemony, and subsequently the impossibility for its cur-
rency to be any longer accepted as 'world paper money', as a real 
substitute for gold,? is not followed rapidly by the emergence of 
another hegemonic power substituting itself for the former. Neither 
the yen nor the Deutschemark have taken the place of the dollar. 8 

Whether the ecu could is still an open question. 
So the conclusion is that such a substitution can occur only at the 

outcome of a long inter-imperialist struggle for world hegemony, and 
that struggle does not necessarily have to lead to world wars, as it did 
in 1914 and in 1939. It does lead to an increasing weight of arms 
production and exports, but these can be partially 'absorbed' through 
'local' wars (there have been eighty of them since 1945!). So while I 
would not accept the concept of 'long war waves' or even less of 'long 
war cycles', I would accept that there are long waves of inter-
capitalist rivalry correlated with long expansions and long de-
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pressions. Rivalry, whether in the form of trade wars or military 
conflicts, tends to grow in long depressions, and it tends to be less 
explosive in long expansions. 

All these long-term movements, some of them in parallel, some of 
them contradictory to each other, are synthetised in the fluctuations 
of the average rate of profit. We are again back to basics. Under 
capitalism, the rate of profit is the result of the operation of all 
mechanisms proper to the system. No monocausal explanation of 
that mode of production, nor of the crises, nor of the business cycle, 
nor of the long waves of development, is possible. All are products of 
the interplay of all the basic contradictions, in plural, of the system. 
This was explicitly stated by Marx. I fully concur with him, not 
because ipse dixit, but because 200 years of historical evidence 
confirm the correctness of that diagnosis. 

NOTES 

1. For example: the pressure of war economy which led to a leap forward 
of discoveries in blockaded Germany during the First World War; the 
giant research effort spurred on by the US decision to manufacture the 
A-bomb during the Second World War; and the powerful impulse given 
to research by the upsurge of ecological consciousness in the last 25 
years, and so on. 

2. The explanation of crises by a 'profit squeeze' as a result of rising wages 
is quite different from its explanation through a decline in the rate of 
profit. An increase in real wages does not necessarily lead to a decline in 
the rate of profit. It can be neutralised or even overcompensated by an 
increase in the rate of surplus value (a strong rise in the productivity of 
labour in the wage goods industry), by a decline in the organic compo-
sition of capital through a cheapening of raw materials and equipment, 
or a combination of both these trends. 

3. See my essay: 'Historical and institutional determinants of long-term 
variations of real wages' in Peter Scholliers (ed.), Real Wages in 19th 
and 20th century Europe (New York: Berg, 1989). 

4. Recently, interesting supplementary points have been made in the 
international debate: institutional rigidities are obstacles to radical 
changes in the system of management. New technological sociopolitical 
paradigms call for new social-political institutions. It seems to me that 
these are but paraphrases of the thesis that new (and higher) degrees of 
social control of capital over labour are needed, for all the advantages 
of a technological revolution in the field of increasing the rate of surplus 
value to be reaped by capital. 

5. In the same way, the divisions of the bourgeoisie between more 'liberal' 
and more 'reactionary conservative' wings have historical roots, in the 
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way in which the bourgeoisie conquered power: through a radical 
revolution (USA; France); through a revolution ending in a more 
moderate compromise (England); through a 'revolution from above' 
which maintained the aristocracy's hold over important parts of the 
state apparatus, especially in the army and the diplomacy (Germany; 
Italy; Japan). 

6. See my essay 'Gold, Money and the Transformation Problem' in Ernest 
Mandel and Alan Freeman (eds) , Ricardo, Marx, Sraffa (London: 
Verso Books, 1984). 

7. The disintegration of the 'gold-exchange (dollar)-standard' expresses 
itself in the dual movement of 'dedollarisation' of the imperialist 
countries' and of world trade on the one hand, and of 'dollarisation' of 
most of the Third-World countries on the other. 

8. We should distinguish the problem of the use of certain currencies as 
reserve currencies of other countries' central banks, and the use of 
currencies as means of credit and private investments (for example, 
through international bonds). The yen and Deutschemark play an 
insignificant role in the first field, but a much larger one in the second. 
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Future of Long-Wave 
Research 
IMMANUEL WALLERSTEIN 

The resistance to acknowledging the existence of 'long waves', is, 
when all is said and done, astonishing. All modern science presumes 
the normality of patterned fluctuations. No doubt there is more to 
reality than patterned fluctuations, but there seem to be no real 
phenomena that do not fluctuate in ways that can eventually be 
summarised empirically as patterns. Even hidebound opponents of 
long-wave theory acknowledge the reality of short waves, the so-
called 'business cycle'. Why the capitalist economy has short-term 
cycles but cannot have long-term ones is so mysterious that one can 
only consider such allegations as mystical or, more to the point, 
ideological. I suggest that we waste no more time proving that the 
Earth revolves around the Sun. Let those who assert the contrary 
play in their own garden. 

What have we accomplished since the early pioneers of long-wave 
research, such as Kondratieff and Schumpeter, first wrote about 
these waves? We have, of course, collectively elaborated and 
specified what they suggested. This is particularly true of the now vast 
literature on innovations. But what have we added? 

We have begun to develop a plausible technology for measuring 
long waves. This has been the principal weapon of our hostile critics, 
and I believe we are beginning to meet them on their own technical 
ground. The contributions to this book are strong evidence of this 
advance. In particular, I believe that Jan Reijnder's concept of 
'perspectivistic distortion' offers us a major epistemological opening 
for serious work. We have also begun to move beyond the narrowly 
economic variables. 

It is virtually self-evident that if various economic indicators show 
cyclical patterns it is unthinkable that so-called 'political' and 'social' 
indicators would not also do so, and that all would not be in some 
complicated way correlated. This is an immense domain, and we 
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have only just begun to work on it. Yet I am quite optimistic that 
such research will not only flourish but may begin to overwhelm 
(quantitatively) the kind of 'economic' cyclical research that has 
hitherto dominated the field. 

Thirdly, we have begun to emphasise what seems to me, as I said in 
1983 at the Paris meeting on long waves, l was the fil conducteur of the 
cyclical rhythms of the capitalist world-economy, profit rates. For the 
first time, the Brussels meeting of 1989 devoted a large part of its 
discussion to profit rates. 

Having noted these achievements, which are considerable, I feel 
somewhat frustrated by the resistance of most people currently 
involved in long-wave research to move significantly in three particu-
lar directions, which seem to me essential, if we are to get at what is 
behind long waves - which are, after all, merely an indicator of an 
underlying process. What seems to me important to take away from 
the 1989 discussion is the agenda of three items that have still had no 
serious research carried out on them: 

1. There are no world data. Virtually every study of long waves is 
based on state-level data. Most of the data are restricted to a few 
countries, generally speaking the OEeD countries. Some studies 
compare several countries. Many are still single-country studies. 

We find, of course, that patterns are not identical, state to state. 
We say some of these countries are 'ahead of or 'behind' the cycle. 
But this, of course, implies a norm. The only norm to which we can 
possibly be referring is that of the world-economy as a whole: but we 
have almost no data about the cycles of the world-economy as a 
whole. Take profit rates. A multinational corporation presumably 
invests in many countries. Its policies are supposedly affected not 
merely by the overall profit level of given industries and of given 
countries, but also of the world-economy as a whole. All our theories 
tell us this. Should not long-wave researchers look for data which are 
implicitly or explicitly being used by policy-makers of corporations? 
2. There is no systematic comparison of the differential effect of long 
waves on core and periphery (and the semiperiphery). There is no 
reason to assume that state-level patterns would all be parallel with 
world-level patterns. Quite the contrary. We might well think the 
various state-level patterns are completely opposite, or perhaps 
complementary. Yet most of our state-level analyses do, in fact, 
assume parallelism. And, of course, our opponents 'disprove' cyclical 
patterns by 'proving' counter-cyclical state-level occurrences. 
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In addition to geographical variation, there may well be sectorial 
variation (new leading industries versus 'old' industries, the counter-
cyclical pattern of gold production, and so on). Furthermore, there 
may be variations in the core (the hegemonic power versus the 
others); in the semiperiphery (rising versus falling zones); and in the 
periphery (favoured versus marginalised zones). None of this will we 
be able to know about until we gather not only world data but also 
(for it is not the same) world-wide data. 
3. There is no systematic comparison over time. Our 'classic' dates 
are those of Kondratieff, extended slightly forward: 1792-1920s (or 
1980s). There are three time zones that these classic dates ignore. 
There are those who argue that, even if Kondratieff was basically 
right for 1792-1920s, the world has changed and the cycles are no 
longer occurring, or no longer occurring in the same way. 

There are those who collect data on long waves for the years 
1500-1800, and they are generally hermetically sealed off from those 
who collect data about the nineteenth and twentieth centuries. 
Finally, there are some who have found these cyclical patterns in the 
European Middle Ages (for example, Guy Bois). Now, of course, 
many say that these various sets of cycles are not comparable, that 
they reflect different structural patterns, and so on. But these are ex 
cathedra statements, and I personally find them extremely suspect. 
We will not be able to speak intelligently about these matters until we 
do the empirical comparisons. 

Therefore, I am calling for a massive reorientation of long-wave 
research: (i) towards collection of data at the level of the world-
economy; (ii) towards world-economy-wide comparisons; and (iii) 
towards very long temporality. 

There are, of course, two major barriers to this appeal. One is the 
availability of data. The second is the availability of theory. The first 
is a tiresome obstacle but not an intellectually serious one. Of course, 
it is difficult to get 'hard' data. So what? There are thousands of 
scientific issues for which it is difficult to get hard data. It only means 
we have to work harder and more ingeniously, and be satisfied 
initially with less convincing results. But it is simply not true that no 
serious data exist, or that no more can be discovered and/or invented. 

The real obstacle is theory. Most long-wave analysts work with a 
model that says the Industrial Revolution, circa 1780-1840, marked 
an historic rupture, and therefore it is not really seriously credible 
that patterns 'before' and 'after' resemble each other. I challenge 
this. 
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Many long-wave analysts work with a model that, unless a country 
is 'industrialized', with a large, wage-earning proletariat, there can be 
no real cycles. I challenge this. 

And many analysts do not really accept the functioning importance 
of a world-economy. For many, the world-economy is merely an 
epiphenomenal international economy, the consequence of economic 
activities in a few major states. I challenge this. 

Until we begin to resolve some of the theoretical issues that divide 
long-wave analysts, we shall not collect truly useful data. And until 
we begin to collect the kind of data for which I have been calling, we 
shall not persuade the rest of the intellectual world that long waves 
are an intrinsic element in the social functioning of all historical 
systems, and in particular of the capitalist world-economy. 

NOTE 

1. 'Long Waves as a Capitalist Process', Review, vol. VII, no. 4 (Spring 
1984) pp. 559-75. 




