NOT FOR QUOTATION
WITHOUT THE PERMISSION
OF THE AUTHOR

The Movement of Capital’'s Composition:
Long Term Fluctuations and Trends

Louis Fontvieille

November 1986
WP-86-71

Working Papers are interim reports on work of the International
Institute for Applied Systems Analysis and have received only limited
review. Views or opinions expressed herein do not necessarily
represent those of the Institute or of its National Member

Organizations.

INTERNATIONAL INSTITUTE FOR APPLIED SYSTEMS ANALYSIS
A-2361 Laxenburg, Austria



Preface

As part of a catalytic activity on the issues of long-term economic develop-
ment, we try to present papers, that in our believe, would, for various reasons, ob-
tain less attention than they deserve as they present new ideas and approaches.

This paper by Professor Louis Fontvieille is of this character. It presents the
results of long-term research that proves a hypotheses put forward by the author
sometime ago. The main idea is to track down the role of labor in economic
development, and its relation to other economic factors. Only few attempts have
been made to cover this issue. The major interest in long-term studies is given to
the role of raw materials, production processes, technology at large, etc.

The author’s idea is that capital and labor absorbed in products reflects the
productivity of these components. Their mutual share is changing over time, along
with their productivity which mediates the transfer of the value of capital and la-
bor to product. As the author points out, these shares (relations) seem to show
changes with time that appear to be related to the recession of the economy as a
whole, at least for data derived from the coal mining company.

The conclusions point to interesting ideas regarding the relationship of the
profit rate movement and the composition of capital, and the possible mechanisms
behind them. Several other questions also arise that warrant further study.

In reading this paper it is useful to be familiar with terms from Marxist
economic theory.

This paper was written in French and translated by me into English -~ hopeful-
ly not causing it to lose its attractiveness. I would like also to hope that, with this
publication, we are rendering a service to our colleagues working on long-term
developments.

Tibor Vasko
Leader
Clearinghouse Activities

- iii -
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1. Introduction

In 1979 I put forward the hypot,hesis1

that Kondratieff cycles express the
movement in the regulation of the relation in capitalist production. I understood
by this the fact that long-term fluctuation, observed in a series of production or
price data, originated in the development of contradictions between the production
relations and the productive forces. This development poses the question of chang-
ing the tendency and partial or total transformation of these very relations. For
example, at a certain stage the tendency to increase the relative exploitation gets
into contradiction with the development of material and human productive forces,

and thus poses the necessity of changing the tendency. The origin of fluctuation is

in the contradiction and this is in the nature of capital

If the hypothesis is correct, a detailed study and measure of production rela-
tions should show fluctuations during which the regulation acts. This was the basic

direction of the study on coal that started in 1980.

Here we present an analysis of its partial results, the study continues. The
confirmation withheld, they bring a new insight into the analysis of long-term fluc-

tuation, at the same time posing questions on other important aspects of economic
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theory. The sources and methods that helped to construct the statistical series
shown, and the description of their content have been publishedz, and we refer the

reader to them.

1.1. The Efficiency of Productive Forces

The efficiency of productive forces determines by the quantity of use value
they are able to produce at a given moment. The efficiency determines, at the same
time, the reproduction and development of the productive forces. A growing effi-
ciency evokes the material development of production and creates the material
base of human development. This efficiency is widely related to an array of social
relations that organize its cooperation. To the extent that, man is the main pro-
duction force, these relations cannot be reduced to technical dimensions, for ex-

ample, good use of machines.

The efficiency of a producing man is widely related to its own development and
so to the consumption of the products of his work. If the organization of circula-
tion relations, redistribution and consumption of produced products leads to such
expropriation of producer products that he is unable to secure his own develop-

ment, his productive capacity is influenced.

This is the key principle of historical materialism because it is the inability of
production relations to secure the future development of productive forces that in
a given moment puts them in question. The collorary to our hypotheses is the idea
that in this process the movement in production relations (in a general sense) at a
certain stage causes a lower growth or a decline in the efficiency of the produc-
tion forces. This decline is the origin of structural crisis, and exposes inap-

propriate production relations and the necessity for their partial transformation.

The measurement of the efficiency of productive forces is a pertinent ques-

tion for the analysis and understanding of the processes leading to long-term fluc-
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tuation. Unfortunately this measurement is not as simple as it seems. It would be
ideal to relate the quantity of use value of the product to the total quantity of
(work) time spent on its production. Here one can embark on questions of measur-

ing the value and the problems they pose.

Work can be defined as a human activity that is determined by its relation to
the social and technical conditions in which it is performed. These conditions are
evidently related to the historical development of the productive forces. The
qualifications, the physical and mental effort, the know-how, duration of working
time and its intensity, are components of the social and technical conditions of pro-
duction at any moment. It would be just as useless to try to find the absolute value
of work as it would be to try to measure movement as anything other than move-
ment. The work duration on which the value is based is a general measure of all

kinds of work only in relation to socially and historically determined conditions.

The duration of work is measured regularly in years, days, or hours, especial-
ly in the coal industry. This allows obtaining a first class picture of the efficiency
of the productive forces. On the other hand, past work accumulated in products
and production equipment has not, as such, been measured. This can only be ap-
proached by indirect methods. Because the distortive elements are permanently
acting, the explaining variables are never completely independent of the explained

variables.

1.2. The Productivity of Labor

Curve C 1 of graph 1 shows the evolution of productivity in the Anzin Company
between 1810 and 1897, and curve C 2 shows that of French production as a whole,
between 1870 and 1970. For the Anzin Company, extraction is related to the total
number of wage-earners, including employees and executives. For national pro-

duction, only mineshaft and daylight workers are taken into account. The measure
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thus obtained, especially for the Anzin Company, corresponds to the apparent pro-
ductivity of the "collective worker", that is, to the ensemble of qualifications used
in the social conditions of working time in operation at the time the measure was
taken. It is noticeable here that the selected notion of time and nature of work is

practically identical to that which enters into the definition of the value.

By examining graph 1, it is possible to mark a long-term fluctuation, out of
phase by a quarter of a cycle, with an increase in labor productivity from the mid-
dle of the prosperity phase to the middle of the recession phase, and stagnation or
decrease from the middle of the recession phase to the middle of the next prosper-
ity phase. The movement is without any possible ambiguity from 1810 to 1905, but

some supplementary explanations are necessary after that.

After 1905, it may be pointed out that productivity progresses only very
weakly, and that the maximum level achieved in 1889 is not passed again before
1952. Next, it is visible that the war from 1914 to 1918 marks a rupture, with a

productivity drop on the order of thirty percent.

The issue of the 1914-1918 rupture evidently calls for new research to accu-
rately determine the causes. Among the possible hypotheses, the most realistic
being that of a breakdown of the output norm, at the level of the average duration
of working time and possibly at that of socially tolerated cadences. After the war,

people did not work the same way they had before.

If the principle of the 1914 breakdown is accepted, then the fluctvuation move-
ment, is encountered again with growth from 1920 to 1934, stagnation from 1935 to

1952, and growth again after 1952.

The stagnation of productivity at the end of the recession phase and at the be-
ginning of the next prosperity phase is obviously astonishing with regard to the
idea of the reversal one can have. In fact, thee way it is measured, productivity

partially measures the labor force’s position in production ratios. It translates
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probably socially accepted improvements of working conditions, given in cadency
or intensity or in annual duration of work, and so expresses the revalorization of
labor. On the contrary, the increase of the apparent productivity at the end of
the prosperity phase and at the beginning of the depression would translate in part

the relative decline of the position of labor.

1.3. The "Efficiency"’ of Past Work

To measure the efficiency of the material means used in production is not easy
if one intends to use this approach to find the total productivity of work in the
sense of the total quantity of work necessary to produce a product. Such an ap-
proach, even now, is only in the research stage. For more distant periods, the
description of use and repartition of individual products are missing. It is, there-
fore, only possible Lo approach this question through more or less time indicators
describing the various components of total productivity, without the possibility of

merging them together.

In reality, our main interest here is the ratio fixed capital/variable capital
(labor cost). For that reason we will focus on productivity of the fixed capital
(productive part). The intermediate consumptions play an important part in the
value of the product, but this does not relate in the same way to the variable capi-
tal (live work). To a large part, the increase in intermediate consumption
translates into an increase in the social division of work. When a factory uses
pre-prepared logs instead of having them sawed or squared at the factory, what it
is doing is displacing the place where the live work is performed. From the pro-
duct point of view, it does not modify the productive combinations. It is not so
when a new machine eliminates the live work. Of course the intermediate consump-
tion can also play a similar role if, for example, when a new cutting scheme

reduces the consumption of logs by one-third, but this is not what dominates the



movement of intermediate consumption.

To approach the "efficiency' of the past work, one can use different types of
indicators, the sales value of equipment, starting with the evaluation of productive
stock of fixed income. If we assume that the various problems connected with such
an evaluation are solved, it can be taken as representing the quality of work under
two conditions. First, there is no inflationary distortion of prices, and second, the
composition of capital in branches supplying the manufacturing equipment develops
as the average composition of all capitals. If there is an inflationary distortion of
prices, the value of sales deviates from value, and so from the value of the work it
represents. If the price deviates positively from value during the prosperity
phase, and negatively through a depression, the measured productivity would be

diminished during prosperity and increased during a depression.

The composition of capital has similar effects as the value of sales. If the
composition of capital in the equipment producing industry increases faster than
the average, the price of this branch will incorporate a part of the increased
plus-value, and so increase the value. In this case, the productivity measured on

the basis of sales value will incorporate a diminished increase.

To eliminate the inflationary or deflationary effects one can evaluate the cap-
ital stock in constant pricesa. By doing this we also eliminate the price variations
introduced by value variations, and so the quantity of work represented. One falls
into a similar situation that emerges with the use of physical indicators, with an ad-
ditional picture of productivity differentials in capital industries in comparison to

the whole assembly.

The two numbers that follow give a picture of productivity development calcu-

lated from these indicators.

The first indicator, based on the evaluation of current prices of capital stock,

show long-term fluctuation with a phase not in tune with the reference cycle. The
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phase of increased productivity of capital falls approximately into the phase going
from the center of a depression to the center of the following prosperity period;

the decrease extends from the center of prosperity to the center of depression.

This movement is clearly seen in the period 1750-1790. The Revolution pro-
voked important changes, a breakdown of production and, at the same time, a not
negligible inflationary deviation. The Companie d'Anzin was deeply disturbed by
these events. Was it the attempt to nationalize? Was it the emigration of most of
its administrators? Or, was it the change in management that followed? In any
event, in the year 1817 it was necessary to achieve the production tonnage of
1789. The capital that normally should have grown until 1805 broke down, and it
was only in 1830 that it achieved the level of 1790. From then productivity
achieved a high rate of growth practically from the beginning of the depression
phase. It is possible to observe that the constant price data series shows the start
of the increase in 1831, fourteen years after the start of the price fall (we always
use price movements as fluctuation of reference). The increase in the productivity
continued high up to the beginning of the prosperity phase (1855), and then again
in 1863—64. The decline in productivity between 1855 and 1860 (approximately
25%) had special causes. These years correspond to the production increase in
Pas-de-Calais. If, in the 1840s the Companie d'Anzin had been able to face the chal-
lenge of competition from the North, it could not have resisted the new exploita-
tion in Pas-de-Calais. After three years of explorations the Courriére mines could
cover basic expenses from its income, and all new equipment was provided by auto-
financment. The Companie d'Anzin had to reduce production at a time they should
have accelerated the modernization of equipment. By not doing this their produc-
tivity grew only up to the beginning of the 1860s. If one abstracts the coal ,crisis
of 1873 — the oil shock of the time — productivity declined from 1865 to 1884, it

grew again in 1897, marking the end of the great depression, and also the end of
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our data series.

The constant price series reproduces, in a more compressed form, the
current price series. The period 1855-1960 is hardly touched, probably due to
the elimination of the inflation effects. On the other hand, the deflation that
characterized the end of the depression did away with the growth of productivity

between 1884 and 1897.

These long-term fluctuations of capital productivity are very important. The
slowdown that intervened in the center of the prosperity phase indicates the limits
obtained by the development of production relations. We have already identified
symmetric fluctuations of work productivity with increases from the center of
prosperity to the center of the depression. This movement of work productivity
did not compensate for the inverse movement of capital productivity, just the op-
posite, it revealed its harmful nature. This double movement presents, in terms of
capital composition, a blow-up of fixed-capital (in the product, the "past work"),
and a contraction of live work (labor). The first causes the decrease in the level

of profit, and the second causes unemployment.

2. Production Relations

The study of capital and labor productivity gives a first approach to the con-
ditions of blocking the development of the productive forces. We now have to
analyze the movements of production relations in order to show the development of

contradictions between this movement and the productive forces.

In this way we will examine, consecutively, the movement of the exploitation
ratio, and thus approach the level of surplus value, after that, the development of
the capital-labor ratio, attempting to introduce the concept of the organic compo-

sition of capital. From all of this we will deduce the rate of profit movement.
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2.1. The Development of Exploitation Ratio

2.1.1. Wage costs and the product value

The importance of the wage costs in the product value gives us a more accu-
rate image of the productive structure and its evolution. It creates a connection
between the cost of the labor force (variable capital), and the other elements con-
stituting the value of the product: intermediate consumption (circulating capital),
depreciation (value transmitted by fixed capital), and the net trading profit

(surplus value).

If intermediate consumption and depreciation are deducted from the product
value to obtain the net value-added, then variable capital and surplus value are

connected, and an image of the movement of the surplus value rate is obtained.

The coal industry is a primary industry in which intermediate consumption
constitutes only a small part of the product value. The part of the wage costs may
therefore be considered as a satisfactory indicator of the movement of the surplus

value rate.

The following graph 4 confirms this proposition. Curve C 1 shows the evolu-
tion of the share of the wage costs in the product value at the Anzin Company, and
curve C 3 shows the same evolution with respect to the net value-added. The two
ratios follow the same movement, both in tendency and annual conjuncturs, the only

difference being the degree of sensitivity to the conjuncture.

The two curves reveal the existence of a long-term fluctuation inverted with
respect to the reference fluctuation: the share of the wage costs in the product
value passes from 36Z in the years 1810-1813 to 277 in 1820~1923. Then, it in-
creases to more than 557 in 1848-1852, coming down to 41% in the early 1870s. It

rises again in 1894-1897 to reach 60%.
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For the overall French production, wages in relation to production (curve C
2) stagnate during the Second Empire, increase strongly from 1873 to 1897, and
then decrease again until World War I. Between the two wars, the upward movement
is much less obvious. In fact, from our point of view here, the data on wages, which
is the only one available on a national level, tends to deviate more and more from
the data on wage costs because of the development of indirect or deferred forms of
wages. However, these new forms are principally developed during recession
phases. For the Anzin Company, social spending represented 2.847 of direct wages
in 1873, and 9.437% in 1897, with retirement pensions appearing in 1884. We have no
further indications on the importance of social costs in the coal industry. On the
other hand, in the steel industry, incidental costs from hourly wages for social in-
surance, family allowance and accidents, passes from 8.73Z in 1935 to 12.60%Z in
1939, then to 27.037 in 1945 and 28.717 in 19494, Under these conditions, it is rea-
sonable to believe that the total wage costs, as a part of the product, are in visible

progression in the 1920-1947 period.

We could hastily infer that the increase in wage costs during the recession
phase originated the crisis. In this case, an explanation would be necessary for
the fact that the reversal to prosperity happens when the share of wages reaches
its highest level, and conversely, the reversal to recession occurs when this share

is at its lowest level.

We believe the contrary, that the revalorization of the labor force during the
recession phase is the condition for the return to prosperity. In these new condi-

tions of productivity, it is the only factor likely to open an outlet.

2.1.2. The cost of the labor force

The ratio of the annual wage costs to the number of staff gives the average

cost of the labor force. This, evidently, concerns the labor force effectively em-
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ployed in the mine. In this case, it incorporates all the elements of the structure
of the collective worker, the division of men-women-children, the range of qualifi-
cations, average seniority, etc. It also includes the changes in the social condi-
tions of production and, more particularly, the changes in the annual duration of
work and in the labor intensity. Finally, it takes into account the elements of the
social reproduction of the labor force, in the general meaning, supported by the
mine such as pensions to widows, orphans, and retirees, health services, instruc-

tion, religion, etc., sponsored by the company.

On graph 5, following, an inverted long-term fluctuation of the wage costs is
noticeable, but hardly perceived (curve C 1). If this inverse fluctuation were con-
firmed in following research, it would tend to prove a cyclical structural transfor-
mation of the labor force. Indeed, F. Simiand observed a normal fluctuation (in the
same direction as that of prices) in the nominal hourly wages for most categories
of wage-earners. If the long-term fluctuation reverses in passing from hourly

wage rates to average cost, it means that the structure has been modified.

2.1.3. Purchasing power

The average cost of the work force is an important element in the management
of the mine, but a rise in this cost does not necessarily imply that the work force's
situation is improving. That is why we tried to balance this average cost with an

index of retail prices.

For this, we used the Froment and Portzampac index5 for the period
1815-1941, which we extended to 1970, with attention to indexes of retail prices
successively produced by the National Institute of St.at.ist.icss. It is certain than an
index constructed in that manner leaves a lot to be desired, from a technical point
of view. But it also must be recognized that the construction of indexes represen-

tative of the very long period has not been resolved, either technically or
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theoretically. What is important to us here is not so much to measure the exact
amplitude of the rise in purchasing power between the two dates, as it is to point

out the changes in growth rhythms and to situate their inflections in time.

On graph 5, curve C 2 shows the evolution of the purchasing power of the
average wage costs at the Anzin Company, and curve C 3 shows the purchasing

power of the average direct wage of the French coal industry as a whole.

The two curves reveal the existence of an inverse long-term fluctuation,
seemingly slightly out of phase; the increase in purchasing power is prolonged for
several more years in the beginning of the prosperity phases, in the same way as

stagnation still remains in the beginning of recession phases.

This, of course, is contrary to common sense. One would naturally expect an
increase in purchasing power during a prosperity phase. This difference between
the apparent and the real is explained by the fact that we measure the effective
use of the labor force, with the variations in qualifications it implies, as well as the
changes in the job structure. Another explicative factor certainly involves the
importance of aspirations to access new products, entailed in the development of

productive forces.

The fact that purchasing power progresses strongly when social production
principally tends to stagnate, and that its growth slows or becomes nil when pro-
duction starts to develop again, leads one to think that the distribution of the so-
cial product tends to change in favor of the work force during the recession phase

and in favor of capital in the prosperity phase.

2.1.4. Purchasing power and productivity

If the purchasing power of wages progresses as the productivity of labor that
justifies it, the relative position of labor remains, in principle, unchanged. In ef-

fect, the social product increases because of the gain in productivity, and labor
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receives a share of the supplementary production in an identical proportion to the
part it had in the initial production. If purchasing power increases faster than
productivity, the relative position of the labor force improves. If it increases
slower, its relative position worsens, while, at the same time, the increase in pur-

chasing power objeclively allows greater consumption.

The movement of the ratio of the purchasing power of the annual wage costs
per job to the labor productivity, measured in the same conditions, should there-
fore indicate the evolution of the relative position of the labor force in the shar-

ing of the social product.

Graph 6, which reports the evolution of this ratio for the Anzin Company
(curve 1) and for all of France (curve 2), makes the existence of an inverted long-
term fluctuation, slightly out of phase, clearly apparent: purchasing power in-
creases faster than productivity between 1826 and 1856, then again between 1880
and 1907, and finally between 1930 and 1950. The results, therefore, confirm the
hypothesis of a revalorization of the labor force during a recession phase. Furth-
ermore, over the very long run, the general tendency is upward. This trend would
be even clearer if the "all of France' curve took into account the total wage costs,
and not only direct wages. The ratio should be closer to 9.2, instead of a 6.2, in
the years 1948-1950. It appears that, from one cycle to another, the relative po-

sition of the labor force improves.

It is clear that the theoretical impact of the result would be considered if the

movement were verified at the level of the economy as a whole.

Over the very long term, we can assume that the average wage costs in coal
industry do not deviate much from the average wage costs in the rest of the econo-
my. In order to balance the relative upward tendency of the purchasing power, it
would be necessary that productivity increases faster in the national economy as a

whole than in the coal industry. Indeed, productivity in coal mining companies does
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not improve between 1889 and 1952. But the measure performed corresponds to
the annual productivity per job, and thus, does not take into account the decrease
in working time. But during the same period, the latter passes from 3800 hours to
approximately 2200 hours. Since the reduction of working time affects overall em-
ployment, the annual productivity per job at a general level should not have in-
creased much faster in coal mining industries. The hypothesis of an increase in
purchasing power faster than that of productivity, on the level of the economy as a

whole, is thus very possible.

The revalorization of the labor force supposes a correlative decrease in
surplus value. The movement should be found, even accentuated on the level of

surplus value.

2.1.5. The surplus value rate

The net value-added, diminished by wage costs, gives the net product, under-
stood as a surplus-labor produced by the labor force. The ratio between this net
product and the wage costs is thus equivalent to the surplus value rate, multiplied
obviously by a coefficient proportional to the relative intensity of capital in the

studied sector.

Graph 7 shows the evolution of this ratio. In order to try to give a picture of
what happens later in the twentieth century, we established, for France as a whole,
the ratio of the production value minus direct wages over direct wages. Different
from the first ratio, this new ratio keeps depreciation, intermediate consumption,
and indirect wages in the numerator. The denominator, however, does not include
indirect wages.

The examination of this graph permits pointing out the existence of a long-

term fluctuation, with an increase in the surplus value rate during the prosperity

phase and a decrease during the recession phase. Moreover, there is a general
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downward trend, at least until the end of the nineteenth century. The fact that in-
direct wages are not taken into account in the "France as a whole" series lets us
assume that the downward tendency was maintained in the twentieth century, at

least until World War II.

2.2. Work, Capital, and the Level of Profit

2.2.1. The composition of capital

The technological composition of capital expresses the structure of the pro-
ductive forces; that is the quantity of the means of production necessary for work,
the machines, and raw material on the one side, and the work of labor on the other.
The ratio of fixed capital value to variable capital value, the composition of capi-
tal value is the picture that a capitalist is drawing, but this is a deformed image
because it does not take into account the live work in its totality, but only the
value of the labor force. The value image of the technological composition is given
by the organic composition of capital. It puts into ratio the value of the means of
production, the constant capital (past work), and the live work in its integrity

whose value can be decomposed into variable capital and surplus value.

In terms of commodity value, it is in prices, the ratio of intermediate consump-
tion and the productive part of fixed capital to value added give a picture of the
organic composition of capital expressed in value. If one knew the real rotation
period of the different components of capital, one could make a real picture of the
level. In the opposite case, the picture is representative with a factor x (proxy).
As for the trend, the picture should be satisfactory under conditions that there is
no distortion between the development of capital composition in the branch under
consideration and the development of the average composition of capital (unifica-

tion of profit rate leads to the necessity to consider the differences in the compo-
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sition of capital in the formation of productive prices). In principle: the impact of
inflationary or deflationary distortions of prices in relation to value should not
have and important impact for the development because it acts both in numerator

and denominator of a fraction.

We will first establish separately the relation of intermediate consumption and
the productive part of fixed-capital stock for the net value added. We then give an
evaluation of the organic composition of capital based on a period of rotation of

intermediate consumption and the live work equal to six months.

Figures 8, 9, and 10 show the evolution of the organic composition calculated

this way and its coproducts.

One can observe, very clearly for the organic composition and for the ratio
fixed capital/value added, the existence of long-term fluctuations, displaced with
the tread of decline from the center of depression to the center of prosperity.
One merges here an observation made above on the development of apparent labor
productivity and the productivity of capital. The ratio of these two productivities
gives in reality a picture of technological composition of capital. It is normal that
the organic composition of capital shows the same movement. An increase in or-
ganic composition of capital at the end of the prosperity phase shows the develop-
ment of the "past work' at at the expense of the live work and brings with it struc-
tural unemployment and increased constraints released. The effects of the in-
crease are marked by the progression of the rate of surplus value, but in the
"depth the structure is degrading. With the first decrease of the surplus-value

rate, the rate of profit is permanently decreased.

To expose the long-term fluctuations of the capital composition is one of the
main contributions of this research. It should be proved on a large level then the
Compagnie d’Anzin. But it seems to us that it is even more important that the long-

term tendency of decline has been revealed.
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The decrease in the organic composition of capital is evidently a surprise,
and its amplitude is such that the cause cannot be attributed to an eventual bias in
the construction of the data series. We know that Marx based the law of tendencial
decrease of the profit rate on the increase of the organic composition of capital,
and on the impossibility of increasing the surplus value rates in a proportion suffi-
cient to balance this increase. Indeed, the principle was accepted before Marx, by
Ricardo, and was never contested afterwards, either by the Marxists, or by his
critics. In the 1979 article, I considered the possibility of a fluctuation in the or-
ganic composition, but carried by a generally upward trend. If the organic compo-

sition of capital decreases, the whole prospect is overturned.

It is thus extremely important to know if this is a general phenomenon or if it

is a phenomenon specific to the coal industry, or even to the Anzin Company alone.

It is true that the coal industry presents totally specific characteristics, not-
ably it is necessary to dig deeper and deeper to extract coal, and that implies the
putting to work of increasing material means. This factor of exhaustion of
resources does not occur in other industries. On the contrary, the development of
working techniques, the improvements achieved in the conducting of excavation, in
ventilation, in the product circulation speed between the bottom and the surface,
and the increase in the average duration of life of the pits, all allow increasing in
the number of miners even faster than increasing in volume of equipment. The ma-
jor part of these mutations occurs before 1870 and thus, explains the importance
of the decrease in the technical and organic composition of capital in the begin-
ning of the nineteenth century. On the contrary, after 1870, it seems like the fac-

tor of resource exhaustion tends to become dominant.

What is the case in other industries? The question will only be answered by
new research. The working of several industries, the process of eliminating human

labor as a motor power, the relative expansion of equipment industries seem to act
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in favor of an increase in the organic composition of capital. But inversely, do we
not underestimate the decrease in value of the equipment, the changes in produc-

tion processes, the utilization of new products?

We do not have the evaluation of the productive part of fixed-capital stock of
other industries, but the physical indicators could give a first approximation. So,

for example in the French railroad one can observe the following t.r'end.7

1861 1900 1950 1965
No. of employees/km of used road 8.94 7.64 10.92 9.44
No. of employees per machine 25.6 27.4 34.7 58.1

No. of employees per personal
wagon (couches) 11.47 10.0 24.7 25.8

No. of employees per railroad
car (load carrying) 1.27 1.05 1.13 1.20

2.2.2. The rate of profit

The long-term changes in the organic composition of capital and the rate of
surplus value evidently poses the question of profit rate. The ratio between the
surplus value (net value added- wage costs) and the total of advanced capital
(stock of fixed capital + intermediate consumption + wage costs) gives us a good
approximation of the annual rate of profit. For this calculation we have assumed
that the intermediate consumption and wage costs has a six months period of rota-
tion. The profit calculated this way contains taxes and some expenses that do not

have a productive character and specifically some expenses of commercialization.

One can observe long-term fluctuation of profit rate with a tendency to in-
crease during the prosperity phase and a declining tendency during the depres-
sion. For very long periods the declining tendency of the profit rate are not evi-
dent. The tendency is to increase in the period 1810-1873, on the other hand the

decrease after 1875 is extremely strong.
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3. Conclusion

The study presented is based on the analysis of the production relation, and
particularly on the ratios capital ~ labor. By limiting us to the approach using
values of main production relations, bypassing the sphere of circulation, the ratio
of exchange and consumption, the relation of appropriation we condemned us to
see only a part of the processes acting in the long-term movement. It would be an
error to consider this approach as a global one. For sure, the series shown here,
its complementarity give an illusion of a closed system producing its contradictions

and then solving them. The measurement accentuate illusion!

One cannot treat everything at the same time. We have treated here only a
part of the movement. Such fundamental aspects as the processes of overaccumu-
lation and structural devalorization have not been touched. We have presented the
state of production relation without mentioning what makes them develop and espe-
cially the subjective perception of these relations, the consciousness of needs and
the possibility to satisfy them that are preconditions of social struggles. We have
also passed quickly over the fundamental question of the qualitative dimensions of
productive forces, the knowhow and qualification of people, innovation, the crea-
tion of new products and processes of production. Studies that are still in the be-
ginning stages about these questions should enable us to have these transforma-

tions take place.

These limits passed, the obtained results confirm some of the hypotheses for-
warded in the article of 1979: the long-term movement emerged, perhaps still
more clearly, as the process of misadoption and later readoption of the production
relation to the development of productive forces. But from here they pose new
questions for theory. So, from the long-term fluctuation that affect them, the pro-
bability of declining long-term trends of organic composition of capital, and a

semi-certainty of an even stronger decline of the rate of surplus value forces us to
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re-think some steps. It is evident that the declining trend of these relations would
lead to a change of views of Marx without modifying the basic tendency: profit
rate would not decline because of an increase in the organic composition of capi-

tal, but it would decline because of revalorization of labor.

We can further ask what we make of capital. Marx there evidently insists on
the increase of the organic composition of capital as a basic tendency of the capi-
talist production relations. But is this contradictory to the very long-term de-
cline? So, because he writes "In order to give it an expression completely gen-
eral, here is what constitutes the contradiction: the capitalist production system
implicitly assumes a tendency of absolute development of production forces,
meanwhile the system has a goal to preserve the existing value-capital and its max-
imal revaluation (...). Its specific character is based on existing value-capital
consideration as a means to maximally revalue this value. The method the capital-
ist production uses to achieve its goal contain: decrease of the profit rate, depre-
ciation of the existing capital and development of productive forces of labor at the

expense of those that have been already pr‘oduced".8

Does this not mean that in spite of inherent tendency of capitalist production
relations to increase the composition of capital, the development of productive
forces impose in very long term an inverse movement? This contradictory move-
ment manifests itself in terms of measurement by superposition of fluctuations,

both business as structural ones.

Certainly, one has to be careful in generalizing results achieved still in a
very limited scale. Should it be confirmed, this reversal of perspective would re-
move an important contradiction between the theory of historical materialism and
the theory of capital as worked out by Marx (at least as we have interpreted it up

to now).
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The increase in the organic composition of capital and in that of the surplus
value rate gave to past work, and thus to capital, a growing economic importance
in the production ratios. It was thus difficult to explain why a social class, whose
economic importance was increasing, should have ceded its place. The feudal pro-
duction mode would never have disappeared if the economic importance of the land
rent had been increasing, reinforcing in that manner the nobility’'s situation as a

social class.

The revalorization of the labor force, with its resulting decrease in the
surplus value rate, as well as the decrease in the organic composition of capital
carry within themselves the decreasing role of capital in the economic relations,
and thus, its decreasing part as a social class. On the contrary, the increasing im-
portance of the labor force in the economic relations gives it a more and more im-
portant part as a social class. This double movement defines the historical nature

of the capitalistic mode of production.

It is certain that this vision of development of the productive forces places
the man in a basically different position with respect to a machine. The revalori-
zation of labor and the decrease of organic composition of capital that has at-
tached to it, give a permanently increasing role to productive men with respect to
his tools. This is completely opposite to the apocalyptic visions that predict the
man a role as slave of a machine. Sure, it is the logic of capital to imagine a world
made to its own image. But the development of productive forces goes in diametri-
cally opposite directions and escapes it more and more. It poses more strongly
than ever the necessity of developing the productive relations where the man
would emancipate of non-conscientious and anarchic regulation of capital in order
to be dependent only on the will of consistent producers becoming themselves the

object of this development.
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5724998
74590773
4442713
4560183

Extraction in current Francs
Intermediate consumptions in current francs
Net value added in current francs
Direct wages in current francs
Wages costs in current francs

Employment

6065

12297710
1174800
1288450
11467210
1061100
1090500
1090500
1111200
1107300
1101393
1048590
1048590
1093300
2825010
1055400
14846267
1417592
1484072
1576091
1587975
1711186
1641000
1795150
2026361
2405449
24900010
2833704
3045000
3256098
3385744
3134000
3338052
3445283
3231302
3141738
3124874
3554001
4144913
3668941
36917241

6067

1289840
1237538
1353692
1227659
1125055
1156066
1159744
1489343
1181482
11782132
11379086
1138072
1154049
1034428
1246329
1689201
1608891
1701434
1803944
1809611
1946279
1876652
2085307
2346823
275625

2849208
3211309
34460369
3680407
38728348
3565362
3776282
3843531
36246533
3541077
3497542
3925094
46646234
4052490
4089129

6001

39467
3916
203
537
3537
3635
3635
3704
3691
3702
3704
3704
3931
3606
3694
4085
4125
4152
4362
4412
4621
2629
4710
488464
5086
5470
5582
5857
6051
6341
61%0
6338
6697
6585
6405
62464
63510
6544
6380
4234



TAELE 2

ANZIN COMFANY

ANNEE

1850
1851
1852
1853
1854
1855
1B54
1857
1858
1859
1840
1841
1842
1863
1844
1865
1844
1847
1848
1849
18710
1871
18772
1873
1874
1875
1876
1877
1878
1879
188210
1821
18672
1883
1884
1eas
18845
1887
1888
1889
1891
1891
1892
1893
1894
1895
1894
1897

ANA48

7344979
7134835
7159718
10129113
10949884
14470394
15512263
14578646
140469519
13907102
13177020
13267 66%
129433465
137319910
14158829
144851564
164685391
20048841
19785747
21283467
18424243
21311179
27152348
3B¥11751
37031129
34989793
323003473
246830873
243334677
23168314
26222518
24535943
24793096
ZRBTELT
18746657
194509875
21187574
’ﬂﬂ”?BW

J] '7:.‘!:’2—'

25 8 E' 75 3 .)
33813838
36064323
30871703
28207120
26867474
27049084
27892688
29315351

FRODUCT AND OFERATING

2003520
1893095
1951835
2366927
30314616
4110116

06470
4154291
4044315
3621549
35434563
3470333
3648771
36674172
3430494
3798375
3767000
4356170
5647558
5361410
SARA77523

: :'7(?6\! C‘l"

696078/
BN379¢R
8403943
B4793220
8493474
75465050
63469779
6059329
7189492
7259939
6655234
65541467
5515142
051652
623H9H7
6583443
6ON7461%
7039877
814463072
862?2]7
B34129
823565]
BZ69414
74375345
7332939
7901470

6031

4577507
44463855
4424949
6980347
7132592
9534831
10161877
L1225
9142933
398878
8721498
8859584
8352181
9111405
27646913
710402
11923818
14656533
13058654
14802369
12024274
14386640
19045029
294679924
27373544
27195302
24430601
17874482
16556823
156746867
17530102
177041469
164044186
15792145
11548845
12237334
13282801
13740955
14313768
17117311
23942302
256844058
20743847
18208391
14798583
17786731
1B719066
19584187

COSTS

6065

3845943
3684197
3692482
4169035
4936043
5714567
6210684
6435240
6643132
6062979
G768260
5806602
5774370
58224685
n823307
6025219
66819446
7771608
84746174
BOH5794
86828573
247177
11701013
141461875
14105246
14813020
18279237
?QRU'Q’
12907679
12739936
13994979
14215402
4208930
13980126
10248%51€
10081850
10947923
11184366
11221764
121434864
14364471
14949402
143]??25
14642878
14340550
14135498
14567327
14920624

6067

Q722949
4095471
4081641
454468472
5414473
bZ2HH71Y
6816104
7049048

2512910
66846373
6399439
6438424
6391369
647 08410
6483893
LHB4941()
73740463
84609744
294362
9383489
534060
10091987
12672571
9351203
15398732
16317407
17011867
15519999
14495197
14537191
15455778
15758148
15760807
15464034
117192501
11547247
12487089
12732865
129404683
13941535
16381016
17226906
146565707
16832739
16474418
16289931
168302072
17199314

6001

61 Ju
6313
6455
6349
6640
84645
8182
8183
8783
895!
8835
2068
8B06
9173
9055
8978
@270
P69 D
108%51
10912
10752
10920
11849
12937
13485
13373
14175
14132
13724
13100
137819
13970
13149
12846
11632
2588
Pae7
970
2842
9985
10534
10877
10754
10770
10784
11569
11 8'-'4“
11824



