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IMPORTANCE OF SCIENCE FOR TECHNOLOGY
"The interrelations between science, engineering and economics in capitalist countries are today different from those
prevailing in the Soviet Union where socialism is being built
up. In many cases the two systems of interrelations are the
direct opposite of each other.
The capitalist. system of industrial and social relations, by
its very nature, contains inherent contradictions which grow
simultaneously with the growth and development of capitalism, and which affect all spheres of human existence. The
object of this essay is to trace the development of these
contradictions in the sphere of scientific and technical activity and to point out, how these same contradictions are
eliminated and abolished under the conditions which the new
order of social relations, now being built up in the Soviet
Union, has created.
Every decade sees an increase in the progress of technical
development and the power of man over the forces of nature.
It may already be said that no problem is insoluble for
modern science and technology.
,
In the epoch of capitalism, technology has been developed
on the basis of tremendously individual achievements and
increased practical application of science to industry.
To a certain extent, pre-capitalist technology was an art
founded on personal experience, handed down from generation to generation, and that experience improved slowly,
almost impercetibly. It was at best the collective experience
of separate groups, who carefully hid their improvements
from the eyes of the rest of the world.
Capitalist technology was constantly replacing art, empirics by science. Its rapid development began with the application of mechanical laws, researches into the nature of
1*
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steam and .gases, into the law of the conservation of energy
and the first discoveries in chemistry (Lavoisier's theory of
combustion, synthesis of organic substances). These discoveries paved the way for the manufacturing industries and
machine construction, for the triumph of the steam engine
and the extensive industrial application of chemical reactions. In the later stages of its development, technology
based-on science began to spread to wider and wider fields.
In this brief essay it is not possible to give more than a
mere outline of technical development during the capitalist
epoch in connection with the practical application of science
to industry. We will merely indicate one or two of the
spheres in which industrial development has been affected
by the application of science and deal with certain aspects
of this development in connection with the important ten dencies of mo~ern technology.
The application of mathematics and the progress made in
the science of physics opened the way for new developments
in applied mechanics and machine construction. Gigantic
construction buildings, dams, bridges, and roads can now be
designed beforehand, and the smallest details, the most in finitesimal items of construction, can be accurately computed.
The most complicated mechanisms, moving like living things,
but at the same time incomparably greater in power and accuracy of movement, can now be constructed according to a
previously drawn up plan.
Modern achievements in aviation were made possible, first ,
by long years of study of the laws of aerohydrodynamics,
and secondly by the development of the manufacture of light
alloys, made possible by th e scientific study of metals on the
basis of physical chemistry.
.
Precise scientific investigation, having replaced the empirical knowledge of the craftsman and the secrets of the master
worker, is at present transforming metallurgy.
The development of electric metallurgy, in particular, was
made possible only by intense theoretical and laboratory
work.
The use of Roentgen rays in metallurgical research, microphotography, magnetic and electric devices, chemical re-
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searches, radium, etc., have created entirely new possibilities
for the control of metallurgical processes.
Those immense structures of reinforced concrete could
never have been built without a thorough study of the theory
of the structure and setting of cement, and without the complete mastery of the laws of the resistance of materials. The
far-reaching results attained in the study of electricity now
enable us to create, distribute, transform, and utilise in any
place and at any time enormous streams of energy, unlimited
in quantity, adaptable for various uses and previously absolutely unattainable by humanity.
All modern achievements in the sphere of electrical engineering, even the wireless telephone and television, are the
result of the systematic studies pursued for many years by
Faraday in his modest laboratory, and subsequently translated by Maxwell into mathematical form.
In the same way the achievements attained in the sphere
of chemistry have provided humanity with entirely new
kinds of energy (often turned to dangerous and destructive
uses in the hands of modern capitalism) and with thousands
of absolutely new substances. They have enabled us to probe
into the essence of many mysterious processes in vegetable
and animal organisms: to subject them to scientific control
and to replace them by inorganic reactions giving equal results.
A classical example of reciprocal interrelation between
theoretical research in the sphere of science on the one hand ,
and industrial life on the other, is presented in this respect
by the production of dyes from coal-tar. By a series of
theoretical researches, the foundation was laid for a powerful
branch of industry, which almost completely ousted the
vegetable dyes formerly used (indigo, alizarin, etc.}, and at
the same time created thousands of combinations, which are
being used in a great variety of ways in industry and medicine.
All this applies equally to so-called organic chemistry.
Modern chemistry has created artificial manure, which, together with agricultural machinery and the achievements of
modern botany, is beginning to transform agricultural economy, promising to provide mankind with new resources of

nutritious substances and raw materials, and to set it free
from the uncertainties of climatic conditions, etc.
Many years of systematic scientific research was required
to enable us to develop the contact method of obtaining
sulphuric acid.
Scores of years devoted to research and investigation, to
experiments with hundreds of substances in the capacity of
catalysers, to the study of ,recipr ocal interactions under various conditions of temperature and pressure, were necessary
to make possible Haber's discovery, and the most profound
revolution in the chemical industry which it involved. .
The study of crystallisation, the theory of electrolytic solutions, the study of colloids and a number of other new
branches in chemistry and physical chemistry, have opened
up unlimited possibilities for chemical technology.
The progress of medicine (bactenlology and hygiene in
particular) gave new life to modern industry, where hitherto
efficiency of labour has been handicapped by destructive
diseases. These advances enable us to reduce the injurious
effects of some of the industrial processes upon the health of
the workers to a minimum.
Certain !branches of physiology and psychology, which
promise to introduce scientific method into realm of labour
organisation, and where hitherto the crudest empiricism has
held almost undisputed sway, are only now beginning to be
applied in practice. :
Every discovery, every . advance made .in the various
branches of natural science, opens up new possibilities for
industrial development and ,per m it s of new achievements in
technology.
I
The ever increasing application of science in various industries is having a profound effect on the very foundations
of industrial processes on man's methods of mastering the
forces and phenomena of nature. The mechanical control of
industrial processes, diverse registering devices, indicators,
chemical tests, etc., enable us to achieve much greater accuracy in these processes than could ever have been attained
by man, armed only with his five senses and one or two
crude instruments.

6

At the beginning of the nineteenth century a piston was
considered to fit well if the clearance between it and the
cylinder was only sufficient to permit a silver threepenny
bit to pass.
At present, guages for mechanical shops are checked with
a precision even to a microne. The precision of scales in the
nineteenth century was only down to 0.1 gram, while,
now it is down to one millionth of a gram. Electrometrdc
analysis enables us to discover the milliardth part of a
gram of some substance in a litre of solution, while by
means of spectral analysis we are .able to discover even more
infinitesimal traces of a given substance, With the aid of
spectral analysis we can determine the composition of stars
and check the accuracy of the metallurgical process in metal
works. We are in a positlon to measure a distance of the
milliardth part of a centimetre and to determine the distance
of stars and nebulae up to 1~with-25 noughts kilometres.
The processes which most strikingly embodies all the tendencies in modern technical development is that of "machinism." Our age has been called the Machine Age. In reality,
machinism 'penetr ates the whole life of modern humanity
to such an extent, that probably no event connected with
our social and cultural development can be separated from
the tendencies that govern the development of machine production. ,
'
,
Machine production grew up on the manufacturing basis,
on the division of labour introduced by manufacture.
But, at a certain stage in the gradual process of its development, machine production comes into technical contradiction with its basis, manufacture and handicraft.
By combining several machines so that they 'work simultaneously and supplement one another, the course of a production process, which in manufacture is subjectively divided, can be rationally organised and adapted to suit the
workers' needs. The process of production is becoming ever .
more subject to the laws of mechanics and of science. "It
is the machine," as Marx wrote, "that postulates the substitution of the forces of nature for the strength of man and of
the deliberate substitution of natural science for empirical
routine."
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Technical revolution in one branch involves a corresponding -revolution in the adjacent branches. For instance, as
Marx pointed out, mechanical spinning involves of necessity
mechanical weaving, while both together involve a similar
revolution in bleaching, calico printing, dyeing, cotton dress.
ing and other branches.
The technical revolution in the manufacturing industry determined the most important stage in the industrial development of the nineteenth century, viz., machine construction,
which created a firm technical base for the new industriesthe mastery of the implements of production. Revolution in
industry involves a revolution in transport and communications, which in their previous forms were unable to cope
with the rapidly developing productive forces.
And finally, the development of mechanical production in volves profound changes in the organisation of labour itself.
A machine can function only in the hands of a collective
worker. The collectivisation of the labour process therefore
becomes a' technical necessity; it is dictated by the very
nature of the means of production.
At the same time, the most characteristic feature of all
these changes is their plasticity and endless state of flux, the
negation and impossibility of any kind of standstill or stagnation. As Marx wrote: "modern industry never treats nor
considers the existing form of a given industrial process as
a final form. Its technical basis is therefore revolutionary,
whereas all former methods of production had a basis which
was in its essence conservative. With the aid of machines,
chemical processes, and other methods, it is constantly creating revolutions in the technical basis of production, as well
as in the functions of the workers and in the social 'combinations of the process of labour."
IMPORTANCE OF TECHNOLOGY IN THE DEVELOPMENT OF THE NATURAL SCIENCES
When studying the dependence of technical development
on the progress of the natural sciences, the reverse must be
stressed as being even more important, namely, the dependeuce of science on technology. Engels, in his day, laid
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particular stress on this side of the question. In one of his
last letters (January 25, 1895), he wrote: "If : . . technology
depends to a great extent (one can say in the majority of
cases) ,on the state of science, then vice versa, science is
still more dependent on the state and on the requirements
of technology. If a certain technological requirement arises
in society this gives to science much more assistance than
ten universities. The entire science of hydrostatics (Toricelli,
etc.), was called into being by the necessity of regulating the
mountain torrents in Italy during the sixteenth and eighteenth centuries. We knew nothing worth while about electricity until the manner in which it could be technically applied was discovered. Unfortunately, it is the custom in
Germany to write of the history of sciences as if the sciences
-,
, fell down from the skies."
The correctness of this postulate is proved every day. The
most striking examples of it are the electrical engineering
and the chemical industries, in which industrial enterprise
and scientific research are especially closely interconnected
and where a scientific laboratory has long since become an
integral part of every enterprise. ,
,
As a matter of fact all chemical production at the present
time is scientific research carried on at the chemical plant
on a much larger scale than is carried on in the scientific
research laboratory.
No chemical plant can work on a ready recipe, It must
adapt itself to the raw materials on hand, to a frequent
change of basic products and to a continuous modification in
the processes of production.
The results of experience in the plant give an impulse not
only to improvement of production, but also to the verification of old methods, and the evolving of absolutely new
theories.
,
Without the tremendous prospects of the industrial ufilisation of catalysers, which have continuously given incentive
to research in this sphere, we would never have had the
present achievements of catalytic chemistry, Without the
technical requirements of modern economy which thrust
thousands of new tasks upon science, without -the thousands
of new materials, devices, apparatuses, methods of research
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and last but not least, large cadres of scientific research
workers, tr,ained in a school of highly developed industry and
industrialised science-we could never have achieved the pre sent progress in chemistry and physics; the new efforts to
probe the mysteries of the structure and interaction of molecules, atoms, ions and electrons, to examine the nature of
crystals and colloids, and the composition of cellulose and
albumen,
,
It was the pressing requirements of the electric lamps
industry which led to the study of vacuum discharges and
the theory of ion excitors being in the laboratories of the
respective trusts, for instance in that of the General Electric
Company. Tillis in its turn led to devices, which only recenfly were considered a rarity in laboratories (for instance,
the . family of "trons" by Langmuir and his pupils), being
transformed into a .p ower fu l instrument for revolutionising
technology. A similar interconnection, a similar indissoluble
and organic bond between science and technology may be
found dn all branches of science and in all the productive
activities of mankind.
.
The experience of the United States of America during
the last few decades may serve as a striking example. The
scientific research work carried on in the United States was
underestimated for a long time by the whole world. It was
thought that Americans were only practical men, who borrowed the scientific achievements of the old European countries and applied them in their industries.
And yet it was precisely because the conditions of American capitalism, for various reasons, made mass production
possible on a scale unheard-of in Western Europe, and gave
rise to a number of new technical requirements, that the
United States was in a position to occupy in a number of
branches first place in the capitalist world in regard to the
scope of and results of its scientific research work.
Not only did America purchase all kinds of inventions
wholesale, but it attracted the most eminent European scientists in all branches of science, sometimes even whole research groups, to come and work in its institutions, which
were equipped with wonderful apparatus for scientific re search.
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Extensive scientific research is now impossible in a .sma ll
home-made laboratory. It is often quite impossible to carry
out such research by means of the lndlvlduallstlc. vartisanlike methods, which prevailed in the nineteenth century. It
requires extensive laboratory equipment, hundreds of complex and expensive installations and devices, experiments on
a semi-factory scale, a large staff for the systematic perusal
of an ever growing and apparently boundless literature on
the given subject.
. In an overwhelming majority of cases it requires collective
organisation, division of labour and complex forms of cooperation between numerous specialists in different branches
of science, and of diverse qualifications. The working out
of a scientific and technical question often takes mariy years;
notwithstanding the exertions of a large collective staff. In
many cases it requires hundreds of thousands of systematic
experiments, tests and observations. In other words, scientific research in itself becomes something like a large industry,
organised on the lines of a factory.
Nevertheless even today, the path of scientific research is
often obstructed ~y obstacles put in its way by the medieval
traditions which were particularly tenacious in this sphere
(for instance, in West-European universities, where the dead
often clings to the living, where Greek abracadabra, philosophico-religious scholastics, titles, rites, wigs and gowns
seem to be preserved with the deliberate purpose of scaring
from scientific work the liveliest spirits among the youth.
Still, the main trend of development of scientific research
in the foremost capitalist countries has been precisely in
this direction.
For instance, the great laboratories of the world's largest
chemical and electric trusts (I. G., General Electric, Westinghouse, etc.), have become centres, which have not only
worked out a number of the greatest technical discoveries,
but have also created a number of new scientific theories ,
and organised intensive work on the seemingly most abstract
and theoretical questions.
.
The very dynamics of modern technology, the continuous
change of productive processes of materials, and methods
of labour organisation, have come to exercise a powerful
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influence on scientific thought both in the sphere of natural
and other sciences.
:
,
- The everyday experience of technology undermines the
position of metaphysics, which presumes all natural phenomenaand mental conceptions to be stable, immovable, and
eternally immutable. It calls for a crltical revision of the
results of experiment accumulated by modern natural science
for its study in motion, as it were, in continuous change, in
a complex revolutionary development, a development th at
is, . not along a straight line, but in a kind of spiral curve,
burning iback on a new ibasis, development in leaps and
interruptions.
The metaphysical approach to natural science, like idealism, which reverses the real relation between things, is daily
refuted by the modern technical experience of humanity, and
shows itself to he unable to explain this experience or to
affect it. This experience of modern technology which is
revolutionary Tn its very essence and which revolutionises
human consciousness, inevitably results In the victory of
dialectic materialism. Here, too,' practical' experience is the
touch-stone which puts theory to the test.
But, as Engels wrote r
"As . . . those naturalists who have learned to think dialectlcally can still be counted on the fingers of one hand, there has
arisen between the discovered results and the inherited methods
of thought a conflict that explains the endless confusion which
today reigns in the philosophy of natural sciences, and which
throws into deSiPair both teachers and pupils, writers and readers."*

Since then this conflict has ibecome still more acute. The
incredible speed of technological progress together with the
rapid development of the history of mankind, has swept
away all remaining traces of metaphysical immobility, all
specious show of science from theories, in which the static
ideology of a medieval society, ibased on handicrafts and
feudalism" has been religiously preserved.
But at the same time the revolutionary conclusions which
must inevitably result from dialectic materialism, cause still
'"Socialism, Utopian and Scientific.
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more alarm to the scientists. Their dismay reflects the panic
of capitalism in the face of its inevitable downfall and its
effort to arrest the implacable course of history.
Thus the issues are confused. And as a result we see something which some people take to he a continual crisis of
modern science, but which is really nothing but the crisis
of its growth and the convulsions of the dying, and the first
and as yet uncertain steps of the growing youth to whom
the future belongs.
It would be futile to discuss which existed first, the hen
or 'th e egg, science or technology.
Moreover, this division is becoming more and more a
matter conventional, vague and disputible,
A number of discoveries and theories made at the end of
the n ineteenth and the beginning of the twentieth centuries,
completely undermined and partly overthrew the harmonious system of division which classical science had established
between its various branches.
'
Einstein has overthrown the traditional conceptions of
gravitation, space and time. The quantum theory has delivered a serious blow to all previously held conceptions of
energy. Radium has revolutionised former ideas about immobility and immutability of elements. The s'tudy of electromagnetic phenomena enabled us to subordinate the most
heterogeneous phenomena of nature to them, and upset thousands of former conceptions and theories which had long
taken root in the human mind.
The ancient, immutable lines of division ibetween the,
sciences are being obliterated, and are disappearing even as
Linnae's systematics, or the guild specialisation of handicraft have disappeared.
We are witnessing today the ever-growing development of
th e so-called "b orderin g sclences'l-e-physical chemistry, biochemistry, biophysics, technical economic sciences; and
many others.
We see that every new economic problem, every new tech- :
nical requirement demands the co-operation of many sci- :
ences for its solution.
.
We see that all sciences, on the basis of dialectical mao \
terialism, are tending to unite into a single system of knowl-
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edge [which, however, includes sub-division ), a unified science .of nature and society, such as that of which Marx
wrote.
True science studies all phenomena in motion, in the
course of development which is contradictory and which at
the same time is steadily eliminating its own contradictions.
In this new dialectical unity and sub-division of the sciences; technology occupies ' a legitimate and honourable
place. It is .n o t merely "applied" science; which the priests
of "pure" science and caste isolation are accustomed to
treat with disdain.
It is that sphere in which man first displays an active
attitude towards nature, in which he not only seeks to explain; but also changes the world, changing himself in the
process. .And just as the development of technology would
be impossible without science, so technology and industrial
practice can, in their turn, claim that they alone are in a
position to give a final answer to a number of cardinal
theoretical questions.
If the priests of pure science are shocked at the monstrous profanity ' committed by Marx a~d Lenin in the
debates between idealism and materialism, by appealing to
. . . alizarin, the very division of science into "pure" and
"Impure" seem in our eyes to be a monstrous piece of
metaphysics.
.
.
As Marx wrote in his brilliant theses on Feuerbach, only
"in practice must man prove the truth, i.e., the reality and
force, the material Ib a sis of his reasoning." It is only from
this point of view that we examine the mutual inter-dependence of theory and practice, science and technology, research work and economic development.
In taking this point of view we are immediately confronted with the fact, that neither the development of science
nor of technology, is taking place in a vacuum, in nebulous
altitudes, or InTaboratories and scientific studies, hermetically sealed and separated by high walls from the world, but .
in certain social surroundings, and under conditions created
by ' a certain social system.
. .
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TECHNOLOGY AND THE CONTRADICTIONS OF
CAPITALIST PRODUCTION
This social system in the past century has been capitalism;
it will ' be impossible to understand the development and
interrelations of science and technology if they are 'considered separately from the scientific analysis of the growth
and decay of capitalist social relations, from the scientific
analysis provided by the teachings of Marx's doctrine.
This social system in one sixth of the globe has become at present socialism. And the future prospects of
science and technology, as well as the prospects of their
interrelations, will not be properly understood if they are
studied separately from the law of development, struggle and
growth of the new, socialist system of social relations.
The development of machine production under capitalism
has for its object, not the development of productive forces,
but the increase of surplus value and profits, increased ex"
ploitation of labour. For this reason, a new machine is
used under capitalism, provided only the difference between
the cost of the machine and the cost of the labour it replaces is sufficient to guarantee average profit and successful competition on the market. At the very beginning of
capitalist development we encountered numerous cases,
, where inventions, or improvements in machinery were either
rejected altogether, or not utilised by the country of their
origin, because the labour in that country was so cheap that
the use of the machinery in question would have been unprofitable and useless for the capitalists. Marx quotes an
example, where a machine for breaking stones, invented by
an American, was not used in England, because the wages
received by agricultural workers there were so low, that the
introduction of machinery would have increased the cost
of production for capitalists. Similarly, a number of English inventions were applied first in America because labour
in England was too cheap. For many decades the European
Bottle Manufacturers' Association deliberately prevented
Owen's American machine for the mechanical manufacture
of bottles from being employed on the European continent.
Even the well known Diesel engine was slow in gaining
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ground, for it met with stubborn resistance from the mineowners whose domination it threatened.
Under capitalism, the machine-this mighty instrument
for replacing and relieving human labour-is inevitably converted into an instrument for exploiting and wasting the
labour power of the proletardat. The worker becomes a living
adjunct to the machine; he is its slave. "Even the easing
of toil becomes a source of torture, for the machine does not
relieve the worker's toil but robs his toil of all meaning."
The result is that the machine, mechanism, dead labour
subordinates to itself a useless living labour.
Reduction of wages below their value, sharp increase in
the intensification of labour, forced employment of women
and children, impoverishment of whole districts and countries-all this was indisputably the result of the rapid growth
of science and technology, a consequence of the capitalist
industrial revolution of the eighteenth and the early nineteenth centuries.
Marx summed up the 'influences of capitalist production
on the worker during this period of tremendous development
of productive forces, of rapid progress in science and technology as follows:
. . . within the capitalist system all methods for raising the
social productiveness of labour are brought about at the cost of
the individual labourer; all means for the development of production transform themselves into means of domination over,
and exploitation of, the producers; they mutilate the labourer
into a fragment of a man, degrade him to the Ievel of an appendage of a machine, destroy every remnant of charm in his
work and turn it into a hated toil; they estrange him from the
intellectual potentialities of the labour-process in the same pro"
portion as science is incorporarted in it as an independent power;
they distort the conditions under which he works, subject him
during the labour-process to a desposition the more hateful for
.us meanness; they transformhislife-1.ime into working-time,
and drag his wife and child beneath the wheels of the juggernaut of capital. *

These consequences of technical development under capitalism are especially marked in the question of unemploy-

* Karl Marx: Capital, vol, 1, 'p . 060 . London, 1920, William
Glaisher, Ltd.
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ment. The whole development of capitalism is accompanied
by a reserve army of unemployed. Under capitalism, this
is one of the consequences <resulting from technical progress
and the growth of productive forces. It would seem, at first
glance, that this is opposed to all common sense. That unemployment and poverty should result from the growth of
p rod uctive forces, of progress, science, and technology, seems
absurd. But this absurdity is an indisputable, living fact, it
is one of the monstrous paradoxes of capitalist production.
The faster the progress of science, the faster the technical
revolution of productive processes, the more rapid is the
"liberation" of. the workers from employment and the
growth of relative over-population. The higher the productivity of labour, the more insecure becomes the existence of
millions of those whose Ilves depend on the sale of their
labour power, for the purpose of increasing the wealth of
o thers.
Without going deeply into the consequences of .techn lcal
progress for its victims, the wage workers, we will merely
point out, the effect these consequences have, in turn, upon
t he course of technical development itself, and at the same
time on the development of science. ·Th ere can be no doubt
whatsoever that the growth of unemployment sharply affects, in the sense that it retards, the development of technical progress, the application of new scientific methods, the
introduction of new 'm ach inery in general and of labour_ saving devices in particular.
The reduction 'of wages and the increase of working hours
have the same tendency. Thus, tendencies directed towards
accelerating and increasing the progress of technology, to wards replacing man-power by machinery, towards the continual improvement of machinery, and towards the increased
productivity of labour, are confronted with other diametrically opposite tendencies. These tendencies which impede
tech nical progress are the direct outcome of the conditions
o f capitalist ownership, in that industrial . apparatus, and
consequently all springs of technical and scientific development, are concentrated in the hands of a small clique of
capi talists and are used for their profit, and not for the
welfare of mankind as a whole. Even the liberal scientist
:2 e Rubinstein
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Brentano was forced to observe that in connection with a
concrete instance of such obstruction of technical progress,
"h igh profits obtained without any improvement of production, results in such improvements being neglected and
in the preservation of backward industrial technique, in
order to maintain the same level of profits." Furthermore
at a certain stage in its development, capitalism begins systematically and deliberately to impede the development of
technology, and to retard technical progress and growth of
productive forces.
Thus capitalism, in creating modern technology, called into being a force with which it is unable to cope.

HOW TECHNICAL PROGRESS IS IMPEDED IN THE
PERIOD OF MONOPOLIST CAPITALISM
This final stage in the retardation of technical progress
is indissolubly linked up with the final stage of capitalismthe monopolist stage.
Under the influence of powerful capitalist monopolies, or
rather in the hands of these monopolies, the forces which
tend to retard technical, and consequently scientific development-forces which previously were scattered and isolated
-now become ever more systematic, deliberate and allembracing. Powerful trusts and cartels, controlled hy finance
capital, are constantly increasing their monopoly over the
driving power of technical progress, over the apparatus of
scientific research, laboratories, patents, over the very inventors and scientists themselves. And the first use they
make of this monopoly is to prevent technical and scientific
innovations from trespassing on their peace and profits.
And here it is' not the evil intentions of this or that capitalist that is the cause, but the economic essence of monopolist capitalism.
Lenin demonstrated with irrefutable lucidity, that capitalist "monopoly ... inevitably gives rise to a tendency towards
stagnation and decay. Insofar as monopolist prices are
fixed, even provisionally to that extent the incentive for
technical, and consequently every other sort of progress, to
progress generally, is to a certain extent removed; to that
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extent, the economic possibility arises of artificially arresting technical progress." *
Monopoly becomes a powerful weapon with which to
defend old -capital investments from such moral wear and
tear as would be brought about by fresh scientific discoveries
and inventions.
A number of bourgeois scientists, who are by no means.
Marxists, but who are well able ,to see what is going on
around them, were compelled to admit these facts and tendencies. The English economist Hobson described them in
detail in his works.
The German economist Fritz Reit recently wrote a book
to the subject: "Th e Retardation of Te chnical-Economic
Progress."
In this book he was compelled to admit that " in monopoly there is no place for technical progress," that " pr oduction of the largest possible quantities in very close connection with technical progress and large enterprises cannot
arise under monopoly, [or monopolist policy requires the
lowering of production for the purpose of increasing prices
and guaranteeing profits." He quotes a number of concrete
examples of such tendencies, and describes how international monopolies {the Swedish Match Trust, for example)
strive to suppress a technical progress on the part of all
new competitors. He cites the statement of another German economist, Schacht to the effect, that ,i f the available
industrial apparatus is not fully utilised, and if there is no
compulsion (Zwang) under the existing conditions of production, "why should one make efforts in the spheres of
economics, production and technique, what inducement is
there to test and install new machinery, what is the use of
studying new methods of production and patents?" , In
other words, of what use is the progress of science and
technology to capitalism under these conditions? And these
conditions (the fact that the apparatus of production is
used far below capacity) prevail at the present time in the
entire capitalist world, both in the old industri al countries

* Lenin:
:I.

Imperialism as the Highest Stage of Capitalism .
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and the new industrial districts both in the old and new
branches of industry.
Reit very naively, and therefore bluntly gives the causes
which induce the capitalist monopolies to purchase and
suppress the patents for new technical inventions. He
argues that purchase of patents, having as its aim the elimination of undesired competition, ·i s an absolutely unavoidable expense, tending to strengthen and safeguard the position of the monopolist.
The application of inventions means an increase in ex"
penditure, and this increase in turn results in a reduction of profits. The sweeping changes brought about by new patents
are most desired by the cartels and trusts for whom the
tendency to produce at the lowest cost is of no importance.
Furthermore, in their production policy, the cartels not
only sanction, but even foster the continued existence of
less productive and technically backward enterprises. This
is explained thy the fact that the prices of cartels are usually
fixed on tile basis of the enterprise with the highest cost of
production. On the other hand, they buy up all small arid
backward enterprises in order to get a Iarger quota for
themselves.
.
The system of giving compensation for producing below
the quota and imposing fines for producing above the quota
which is usually practiced by capitalist monopolies, also
facilitates the deliberate preservation of backward technique
and backward organisation of production, and to paralyse
the tendency towards rationalisation.
. This very ordinary bourgeois economist who fears the
very word Marxism worse than death, is compelled by the
pressure of facts to draw the same conclusion which Lenin
arrived at long before him. Reit is obliged to state, that:
" Th e gu arantee of profits and profitableness given by the
cart el, find s its concrete expression in the creation of a cartel
ventder, in tile complete analysis of technical initiative and the
d emand of th e market." " F ro m 'an i n su ra n c e company created
for the maintenance of standard profits'---the cartel becomes 'ali
institute for supplying industrial dynasties.' '' (Versorgungsinstitut fiir Industriedynastien.)
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...
All these phenomena may be easily traced in the most
diverse branches of economy. Of great interest is the development of these tendencies dn the s o-called "new" branches
of production, particularly in those clo sely connected with
the progress of science.
Chemical science and industry, for instance, in spite of
the deep "commercial secrecy" which envelopes the activity
of monopolist syndicates, gives a number, of striking instances of the adverse influence exercised illy monopoly on
the development and utilisation of scientific achievements.
There can he no doubt whatsoever that both the press of
the chemical industry and the literature most intimately
connected with the industry, systematically suppress a number ' of most essential questions, which if brought to light;
might occasion competition at home or abroad. This ap plies in particular to the production of artificial silk and to,
utilisation of catalysers for diverse synthetic processes, etc'
At the same time achievements in purely theoretical spheres,
which open up fresh scientific horizons, are often suppressed
too, and published materials are frequently abridged to a
formal statement of well known data.
The largest chemical trusts in the principal capitalist
countries are also the owners of most of the latest patents,
and it goes without saying that the inventors are largely
dependent on them.*
The result is, that the entire trend of both technical scientific progress is almost wholly dependent ~pon the policy of
the capitalist syndicates. The German I. G. Chemical Trust
keeps in its safes thousands of patents, which it will not
allow to be msed in production.
Some time ago the German coke producers, combined
under the fiI'l1I1 of "Ruhrchymie," purchased from Claude
and Kasale their methods for producing synthetic ammonia
from coke gas, with the proviso, that the inventors are not
~ o erect any similar installations for any other firm in Germany.

* Fif·ty per cent of. the chemists, graduating from German universities, become the employees of I. G. Chemical Trust which
dominates over 90 per cent of the German chemical Industry.
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The ,result was that other plants were compelled to build
new ammonia installations iby other, more costly and less
technically perfected methods. . Kulman's plants in France
used the nitrogen method for making synthetic ammonia,
which was already obsolete, 'and the plants were ibuilt on a
purely speculative ibasis, and not according to the latest data
of technology and economics. Scores of laboratories in
Western Europe are experimenting on new methods of producing artiflcial fibre. But at ibest, they will sell or publish
the secret of the method which, for them has already become obsolete.
The same applies to problems connected with the ' activating, poisoning, and reactivating of catalysers, Hie preparation of compound alloys; acid proof materials, new
• types of dyes, etc. It goes without saying that all this involves a tremendous limitation ,of the scope of scientific
research work and the duplicating of thought and labour
on the discovery of already discovered Americas.
But all these methods are an integral part of capitalist
private ownership, and particularly of the economic policy
pursued by the powerful monopolist syndicates.
The application of technical achievements under capitalism always lags far behind the possibilities.
The capitalist considers a technical innovation only when
the expenditure involved in its application is below the
wages of the workers whom it will replace. But even in tilL'>
case, he doesnot introduce any new methods which threaten
to reduce dividends, unless he is forced to do so under
pressure of competition.
We see as a result, that in the most advanced countries
the utilisation of the achievements of modern technology
is confined to a relatively small number of enterprises, which
contrive to exist side by side with a majority of backward
enterprises which uselessly waste human Iabour. A number
of bourgeois economists testify to the fact that the actual
application of technical discoveries lags far behind the possible development of productive forces. Striking examples
of this kind are quoted by Hoover's Commission, appointed
to study waste in industries.
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According to the computations of Iron Age if all the
e nterprises in the United States were throught up to the
level of modern technology, working hours would be reduced
to one-third of the present, while production would simulta neously ibe doubled.
I
The divergence between the posslhilitles of modern technology and their actual economic application, becomes parlicularly great under conditions created by monopolist
capitalism.
All these facts and tendencies are of course, intimately
related to the development of scientific research"
In the first place, these tendencies of monopolist capitalism, by impeding the development of productive forces, clip
the wings of scientific genius, of technical initiative, and
inventiveness. A huge amount of scientific labour and many
years of strenuous effort go to waste and are never applied
in industry, in real life.
A still Ig reater part of scientific thought and labour goes
to waste, as we wdll see later, in the sense that it is used for
deliberate destruction, for the production, and preparation
for the mass production, of corpses.
Even those scientific achievements which are put into
effect, brlng to millions of toilers nothing but an aggravation of their position, and are therefore recelved with indifference and animosity. As Marx wrote: "under capitalism
it is not a blessing to bea productive worker hut a curse,"
therefore "the workers considers the development of _the
productive forces of his labour as something hostile to him,
and he is right in doing so."
Elsewhere .Marx points out, that "the comparatively low
cost, or high cost of the means of exploitation is just as
much a matter of i ndifference to the worker as it is for the
horse whether its hit be cheap, or expensive."
Thus, scientific work must the done in an atmosphere of
isolation from the overwhelming majority of the population ;
no genuine scientific creative genius can develop his full
powers in such an atmosphere. He can do so only when he
receives the greatest sympathy, support, and direct interest
of the masses, who must feel that every advance 'of science
and technology brings an improvement of their conditions,
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relief from arduous toll. rand emancipation. ' But it is only
in the Soviet Union that such conditions obtain.
The D. B. Zeitung, organ of the German heavy industry,
sadly confesses in an engineering review:
.
"What, after all is the use of all technical progress, if it s
economic utilisation is ',b ecoming more and more problematical?
The German Union of Inventors points out the ever growing
difficulties an the way of utilising new patents. In many cases
99 per cent of the firms who receive offers of a new invention
reject it, an spite of its perfectly evident and universally recognised merits, for the reason that it is impossible at present to
handle anything new."

'Th e same paper states that:
"Inventors, who are not directly employed by some firm or
other are looked upon as 'outsiders,' and all their inventive,
actavity remains fruitless. It .has become almost impossible for
the inventor to put his inventions into effect 'and to ,enjoy the,
fruits of his labour, unless he has money or direct connection
with the market."

The same idea is expressed even more strikingly by Prof,
Kamerer, the eminent German engineer. He .writes:
"If the inventor has no connection with hig industry, he is
looked upon as a disturher of the peace; he interferes with the
continuous flow of mass production, by his desire to introduce
something new. Large enterprises regard patents as something
of a secondary importance, when they belong to them, and as
something hostile ,to them when llieyare not yet in their possession,"

All these tendencies towards technical stagnation under
monopolist capitalism have heM especially evident during
the world economic orisis.
In the present world crisis of capitalism, which is the
greatest yet known, and which :has strikingly dashed all
hopes lin the possibility or' a long period of uninterrupted,
prosperity, these effects of capitalist economy upon scientific and technical development, have appeared with amaz ing and quite unprecedented force.
The tremendous waste of productive forces, the deliberate
limitation of production, sheer destruction of foodstuffs and
raw materials, machines and tools during the present crisis
are generally known ,facts.
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science is being employed deliberately and systematically
to reduce the food recourses of humanity (for instance eosination and gasification of rye and wheat in Germany), and
to cut down the resources of raw material. If the principal
capitalist countries' equipment is being employed only at
one-third to one-fourth of capacity with the result that the
advantages of mass production are lost, cost of 'p roduction
is .increased and all achievements of modern technology is
converted into a handicap for the capitalist and a cause of
poverty and ruin for millions of workers.
'
The most gigantic form of waste of the productive forces
under modern capitalism is unemployment which accompanies oll' crisis.
The existence of over 20 million unemployed in the summer of 1930 and of 35 million in the summer of 1931, ill
the height of the building and harvesting season, (i.e., the
exclusion of over one-quarter of the working class from the
production process, and a share reduction in the consuming
power of 80 to 100 million persons), means deterioration of
skill,poverty, semi-starvation, and consequently a great
weakening and partial physical destruction of the fundak en tal productive forces of mankind. This waste of the
most important of all productive forces is enough to cancel
the results of all technical progress and of all advances that
have ' been achieved in the organisation of production. Tens
of millions are obliged to starve or to forgo some of the
bare necessities of life, because there is an alleged overproduction. At the same time this state of affairs is ceasing
to be transient, local, and provisional; it is becoming general,
continuous, even permanent for some parts of the population. In the same way as modern capitalism, in the individual cases mentioned above, which are becoming more
and more ,frequent, burn supplies of foodstuffs, or throw
them into the sea, since it cannot dispose of them with.
profit, ISO it "burns" on an unprecedented scale, labour, not
in the process of work and exploitation, but because it cannot employ and exploit it at a profit.
. In addition to the ravages inflicted directly by the crlsis,
the retardation of scientific and technical development
makes itself felt in yet another way.
'
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When the employment of equipment is 's o ' sharply reduced as it is at the present time, it often happens that de- .
spite the universal opinion to the contrary, technically backward enterprises actually have a greater. competitive power
than technically advanced ones. They reduce their labour
power, and their costs in connection with the depreciation
of stock capital, etc., are much lower than those enterprises
or-ganised on the very latest engineering lines; for the latt~r
can be worked at a profit only in mass production and when
their equipment is employed to full capacity. This also
makes for the retention and fostering of technical hackwardness,
No wonder that so many bourgeois scientists, economists
and industrial magnates are now raising their voices against
e n th usiasm for technical innovations. .
At the Congress of the American Society of Economists,
the demand was made that the " wild Jazz-hand of modern
industry" be stopped.
The French academician Borel declares that' the " com plete bankruptcy of modern science" is the sole cause of
the present crisis.
, The German professor, George Bernhard, in -a n article
characterlstically headed "The Excesses of Technology,"
writes:
"Th e transference of American rationalisation methods to
Europe is enjoying all-round popularity; once again the engineer
hastI1iumphed over the merchant; only one trifle was forgoUenthe American market. With a limited market and limited production, a rationalised factory immediately becomes more ex- "
pensive ito mnlhan an old one. Our engineers are magnificent.
There are really no problems which they cannot solve. They
fully merit their laurels. But an engineer is onJy a subordinate
member of an economic system of which a merchant must b e
in control. In capitalist entenprdses the supreme law is profit.
If this fundamental law is not complied with, unemployment is
the result, and (a fact which worries the author much more)
reduction of dividends will ensue,"
-

The eminent 'Professor xecommendsnot only "lowering
the standard of living and :reduction of wages," but, and this
is the principal thing, "to stop the chase after technical
records," and "subjugation of .the engineer to the rule of
the merehan t."
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Similar opinions may he quoted in the hundreds. In some
places efforts are made to translate them into practical
actions of a rather peculiar kind. As' a' striking instance,
may be cited the so-called "pick-and-shovel plan" of numerous ,American municiJpalities. Worried by the pressure of
the unemployed and finding it impossible to employ them on
public winks owing to the present level of mechanisation
and the tremendous number of unemployed persons, they
found a .way out of this awkward posltion by prohibiting
the application of building machinery and other laboursaving devices for public works.
An emphatic and rather characterlstlc protest was made
by several magazines, representing the interests of engineering firms in whose undertakings business was falling off
disastrously.
The Engineering News Record, for instance, in its' issue
No. 24 of December 11, 1930, writes as follows in an article,
headed "Hand Against Machine Work:"
" Sha ll the machine be discarded for a time, while we have
so many unemployed? This ds a burning question with many
city engineers and administrative officials. Some have already
answered it in favour of hand labour. A few random reports
may be noted. Minneapolis is !planning ',t o use pick-and-shovel
men instead of machinery in its winter programme of municipal
improvements. Boston proposes to abolish the use of snow ·
loading machines in clearing its streets ai,ter a snowfall. Newark
has just begun hand excavation in converting the abandoned
Morris Canal to a subwayroad bed. Akron and Sacramento have
put the pick-and-shovel plan into ,p raotice. And so the list

grows. . . ."

The magazine is indignant that this peculiar method of
figihting against unemployment should Ihave been first applied to the city construction works. It says :
"Millions of men could be put to work by using old, slow
lathes instead of new ones, discarding plaster and concrete hoists
and employing hod carriers, putting typewr.iters on the shelf and
writing all letters by hand; in short, by going backward in everything. No one has .proposed and tried this. But the construction
art has been selected to make work. . ..
"Where mechanical loaders are used, all available men can
be put to work, probably more than can be utilised with hand
loading, and the streets will be opened at a greater speed. But
if the purpose is not that of clearing the streets quickly, but that
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of keeping the number of men at work as long as possible, hand
work has better reason, and if the men were armed with teas~oons i~,place of snow shovels the plan would be more effective.
still. . . .

The magazine proves that all these measures "will rather
increase than liquidate unemployment," and comes to bhe
sad conclusion:
"Reversion to medievalism is not a cure for onr present ill s.
Abandoning the fruits of progress, and heading back toward the
jnngle isa course to destruction."
.

A leading American technical magazine, Mechanical Engineering, the organ lof the !Mech an ical Engineers' Union,
devotes a whole article to this question, under the title
"R e trogression ." Quoting similae facts as those given above,
this magazine says that they are a sign of the times, palliatives designed to bring about a return to the golden days of
old, when people worked from sunrise to sunset, days when
" there 'was no "technological unemployment." These facts, it
says, speak of retrogression and retreat. And it calls for an
attack on labour conditions. I
A number of American agricultural specialists ,de m an d
that the use of ,tr actors on a large scale in agriculture
relinquished since in the present agricultural crlsis, even
big fanners reap DiO profit from it. This demand was actually put into practice in Canada,particularly in view of
the increased duty on oil products, so that the majority of
the tractors were idle there during the summer of 1931. The
German agronomists and agricultural economists write much
about the nanrow limits in which the mechanisation of agriculture can he introduced owing to 't he "economic possibilities of the peasants who must be tpreserved as the main
support of the state.'
1
The fear which modern capitalism entertains for the
further qJrogress of technique is thus being manifested to
various degrees and in various forms on all sides; the call
to "r etreat " is heard louder' and louder.
The crisis of capitalism affects scientiflc research work
from yet another side. It disturbs all state budgets, making
strict economy imperative in all expenditures (except military). This thirst for economy has a Ipr ofou nd effect on

he
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scientific research work. Funds allotted to universities for
scientific research institutes, If or laboratories, for publication of scientific works, and for scholarships are now being
reduced in conquered Germany as well as in the victorious
countrles-e-ln England, France, and even in 't he United
States, which is suffocating - from ' a' super-abundance of
capital.
Unemployment which now holds millions of workers in its
grasp, has not spared !the scientists, nor the engineers and
technicians either.
The German professor Matschoss, the President of the
Union of .Germ a n Engineers, writing in the organ of the
Union, gives the following characteristic description of the
effect which the crisis has had in this field:

~

"Ab ou t 40,000 young people are studying in the higher technical schools (in Germany). About 8,000 of these students graduate annually. Unemployment among the graduates has reached
enormous proportions. On the average, only about 20 per cent
of them fmd employment, 10 per cent continue to study, 20 per
cent take any kind of work 'th ey can find outside of their profession, and the remaining 50 per cent have no income at all.
'Gradu a ted engineers, who sleep in lodging houses, which open
-on ly at teno'clock at night, who no longer know what hot food
is, who consider themselves fortunate if they can earn a few
marks at .any kind of , work-washing dishes, selling cigarettes,
hining themselves out as dancers, etc.--are -n o longer the exception. Charity organisations try to meet the most urgent needs.
But ·th ere is one thlng they cannot do: they cannot find these '
's pecial ists jobs, and their mental training, achieved by virtue
of much hardship and sacrifice, goes all to waste.
"They hope to leave the ranks of the unemployed, but when
they are asked what they have been doing since they graduated,
they can only reply-looking for a job. Everywhere, present
conditions have formed a reduction of staffs.
"Meanwhile new thousands of students flock to ,th e universities
and higher educational institutions. They still think that en'gin eering IS a promising profession. But large engineering concern s are reporting that the profession is overcrowded, warning
.a nd emphasising that there will be a rigorous selection. What
does the future hold in store? There are now about 15,000 matriculated students, but they say that in 1934 there will be 40,000 .
It is estimated that there are now about 30,000 unemployed
academicians (as students who have graduated with diplomas
are called); by 1934 there will be about 130,000. Is it possible to
-d isr egard such developments? Is it not time to put a stop to
such mass influx into the higher educational institutions?"
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The organ of the German manufacturers, in commenting
on this article, gives a reply to .t he rhetorical question of
Matschoss, 11: points out that in a certain town of Western
Germany 'a group of matriculating students were given work
in the capacity of . . . street-car workers. But this paper
remarks reasonably that:
"Warndngs against entering the academic professions would
have been more efficacious if such warnings were at the same
time able to iPoint to professions which are not overcrowded
and offer good prospects. This is not done, however, because it
is impossible."
\

The position is not unuch better in the victorious countries, America among them. American magazines are full
of information about "overproduction of engineers," pro! '
posed reduction of staffs, limitation of designing offices and
mass-discharges of technical engineering workers. The Engineering News Record, the leadingm:agazine of the building industry, publishes for example, a characteristic letter
from an eminent engineer, describing this trials in looking
for a job. Notwithstanding many years of irreproachable
work and high qualifications, he was discharged from a
large designi'I1Jg office. All large designing organisations are
dismissing their bestengineers; there is no designing to be
done, the writes. He received the best testimonials and letters
of recommendation on his discharge. Hevilsits one firm
after another, but everywhere it is the same story. A polite
interview, but no job. Every firm is dismissing or is about
to dismiss some of its own staff. Letters sent to other cities
by the company which had employed him bring IIlO results.
He tries the Boulder Dam hydro-electric scheme, where
work has just begun, The reply is that for the score of
vacancies nnany thousands of offers have been received, and
he is warned not to come to the site, as the town is crowded
with engineers wthlo have come flocking from all parts of th e
country and are mow hopelessly ,waiting for a job.
He leaves for his native town, and there he tries all Tris
old connections; but all in vain. The most hopeful answer
he receives is 't he jad vice to wait until January 1, perhaps
the situation will change with the new year.
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The fifth week of unemployment is coming to a close,
The engineer begins to sellund pawn his belongings; he
applies to the ,g overnm en t, but they too are inundated with
offers of labour. The ,e ver same answer he gets in the offices
where he applies tfor work become more curt and rude. In
some places he is advised "to go and sell apples." He is
lucky to find a job as calculator in a statistical institution
on half-pay for a few weeks. {T ak in g advantage of 'bh is
respite, he advertises freely in engineering magazines and
newspapers, Even this is futile. The first of January passes.
Tille middle of February anrives. .Newspapers repeat endless
statements about a trade revival. But the engineer's trials
begin all over again. And by March it becomes clear that
all hopes are at an end. .
.
The most diverse strata of theintelligentsia are in exactly
the same position. As a rule, the Iot of the scientist proper
is not better, even worse.
What is the meaning of these striking facts, whose bearing on the development of scientific research the bourgeois
press quite fails to appreciate? They prove that capitalism,
while blindly destroying material productive forces in times
of orises, and throwing millions of manual workers out of
the process of production, 'Whom it dooms to ,starvation and
death, at the same time and with equal extravagance, cuts
the roots of future scientific and engineering development.
"After us the deluge" is the motto of modern capitalism.
What unconscious irony is expressed in the words of Matschoss, when he complains rthalt the mass influx of scores of
thousands of students into the universities is in excess of
what is required, whereas in the Soviet Union, the universities now receive hundreds of thousands of new students,
bringing the number of scientists and research workers up
to 70,000, and yet can only meet 110 a small degree the huge
and lTapidly increasing requirements of the country for
qualified scientific forces . •
And finally, another extremely characterlstic side of the
question must be taken into account if we are to estimate
correctly the dnfluence of the crisis on ,sc ien ti fic research'
work. For the majority of bourgeois ideologists, the crisis
came quite unexpectedly.
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All alleged .scientlflc me 11110 ds, estimates ·a n d forecasts of
business conditions burst like soap bubbles. The vast staffs
of statistical and economic research organisations demonstrated their utter helplessness before the whole world. After
the press and literature, statesmen and Iearned professors
of the United States had been singing for years about eternal and cloudless prosperity, permanent progress and the
absolute impossibility of crises, the financial crash .of 1929
came like a thoU from the blue.
.
And already the world ,is so disillusioned, that Ino one is
now misled by the monthly promises that the crisis is coming to an end.
Consternation reigned 'a m on g the bourgeois economists,
but the events, which indeed affected everybody, left deep
traces among scientists in the sphere of natural science. In
the main they are powerless to understand all this, they are
unable to make a genuinely scientific analysis of all the
. events taking place 'a r ou n d the m and to point the way out.
Only the Marxist method can provide both the one and the
other. .The great majority of the bourgeois scientists are
in a state, of despondency and pesslmism. They have lost
their heads Irrthelr confusion and dismay. Many of them
clutch at a naive idealism, which is in sharp contrast to the
whole ,of their scientific work. Others Igo still further, towards mysticism, spiritualism, and 'reli gious prejudices.
Even the greatest scientific thinkers in the sphere of natural science and technology have not escaped this contag ion . More and more time and energy is being wasted by
s cientists on scholastic exercises, tin the <vain and fruitless
effort to reconcile science wi,ih faith in supernatural transcendental forces. Vainly do their minds look for salvation
from these forces . They have lost their way in the jungle
of capitalist contradictions and in the anarchy of the cap italist system.
.
'
All ,th is strikingly illustrates the decay of modern capitalism, and the growth of elements of decay in economy and
technology as well as in ideology.
,
But at the same ,t,im e, 'the .terrib le blows inflicted by the
crasis are '.1'lso exerting 'a n influence of an opposite kind.
The eyes of a Igr ow in g number of scientists, particularly
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among the younger generation, are ibeing opened for the
/ first time. The mists of la <thousand years have been dispersed, and they are forced to consider the events around
them. The scientists are at last being induced to take off
their caste-tinted spectacles, to use for once in the sphere
of social phenomena, those scientific methods which they
have daily employed in the laboratory and in industry; to
put aside the quack recipes of bourgeois economics, which
have already proven their impotence, and to use instead
Marx's scientific method 'of establishing the cause, the essence and ·the probable outcome of capitalist crises, and to
begin the reconstruction of alI branches of science on the
basis of dialectical materialism.
In this respeot one cannot exaggerate the magnetic and
educative importance of Soviet Union, theonly country in
the wonld where crises .and unemployment are unknown,
and where next year (1932) the vast Five-Year Plan of
economic, technical la n d cultural reconstruction, will be completed, thus opening up prospects .for scientific .creative
genius, thalt the 'best human minds have never dreamed of.
Even the present state of science and technology is sufficient .to assure a tremendous growth of productive forces,
which, however, could mever be attained by modern capitalism.
Tens of millions of workers are excluded from the process
of production; they pine for work, hut cannot get it.
Other tens of millions are engaged on absolutely unproductive labour; they are hired lin the service of highly
inflated trade, working on advertisements or on some gigantic apparatus for the suppression of the masses of the
production of public opinion, or on serving to the luxuries
and whims of the upper strata of the bourgeoisie.
Hundreds of millions work from morning till night in fac. tories,mines and plantations, exhausting their strength in
a few years, getting old at 40, and yet, as a result of 'capitalist wastefulness, the social production of their labour is
relatively insignificant.
.
Hundreds of millions engaged in agriculture are chained
to their miserable plots of land, they toil with the sweat of
their .brow under conditions which preclude all possibility
3 e Rubinst ein
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of applying science and modern technique, and eke out a
miserable pittance.
And, finally, many millions of workers are exhausting
their efforts in paying for the consequences of the world
war of 1914-1918, and for HIe ipreparation of new wars.
Thousands of tasks, which might quite' well be performed
even in the present condition of our technology, remain
unfulfilled.
Waterfalls and r ivers are waiting to be harnessed, waiting
for the streams to turn turbines and generators and to
despatch everywhere energising currents of electricity.
Tremendous 'r eserves of fuel and metals are waiting in
the bowels of the earth for the day of <their exploitation.
Even the present standard of science and technology
permits us, in exchange for a relatively small expenditure of
enengy, to conquer elements, erect cities, automatise a number of production processes, and thus make labour a delighl.
But modem capitalism is no longer in a position to make
use of these possibilities.
.
Every effort it makes to develop productive forces, only
creates with the inevitability of a law of nature, fresh contradictions leading to new and even more terrible waste,
devastation, crises, and wars. Nor can it he otherwise. No
scientific power can change these laws of development and
decay of capitalist society, just as it is impossible as yet to
change the laws of growth and decay in the human organism. There is only one science which points the way out,
and this is the Marxist scientific analysis of social development.
SCIENCE AND TECHNOLOGY IN THE U.S.S.R.
The Soviet Union is the first experiment in the history of
mankind in which this scientific analysis and scientfic
method are applied to the conscious construction of social
relations, the systematic control of economic life, and the
planned guidance of cultural, scientific and technical developmen t. The very existence and the entire development of
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(he Soviet Union is thus bound up with a genuinely scienlific theory.
This year, 1931 , will mark the 14th anniversary of the
establishment of the Soviet State. This year we have fulfilled considerably more than one half of the vast Five-Year
Plan of socialist construction.
Scientific analysis is faced with the task of summing up
of drawing a comparison between the two systems and determining the various trends in their development. This
comparison proves first of all and indisputably, the facl
Ihat the terrible world economic crisis, affecting with unprecedented severity all capitalist countries and all branches
of world economy without exception, stops short at the
frontier of the Soviet Union. Not only is there no crisis in
the Soviet Union, but on the contrary, for the last two years
there has been a sharp upward trend in economic development.
Secondly, the comparison shows, that while the anarchic
state of capitalist economics throws millions of workers out
of the production process into unemployment, the Soviet
Union, on the other hand, has abolished all unemployment,
and is annually drawing millions of new workers into
production, and introducing an immense plan of mechanisation to meet ,th e evergrowing shortage of labour.
Thirdly, the comparison proves that the rate of economic
development in Soviet Union many times exceeds that of
all capitalist countnies, including the United States, at the
height of its development.
Fourthly, the comparison proves that, while the anarchy
of capitalist economics is increasing from year to year, and
while all achievements in regard to the concentration of
all the laborous efforts of scientific foresight are alike unable
to assuage the agonies of this fever, in the Soviet Union the
system of conscious planning of all economic life is justifying itself by greater and greater achievements every day;
the Five-Year Plan is being overfulfilled, active prepara
tions are being made for the second Five-Year Plan to overtake the foremost capitalist countries and achieve mastery
of most advanced modern technology.
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Fifthdy, the comparison proves that, while agriculture
throughout the capitalist world has been racked by crisis
for many years, thus showing its utter unfitness for 'reorganisation on the basis of modern science and technology,
in the Soviet Union agriculture is being reconstructed , for
the first time in the history of mankind, into a Iarge colleclive economy, with the most advanced technical methods and
new social relations.
Sixthly, the comparison proves that, whale under modern
capitalism, the gulf between town and country, between
manual and mental work is daily becoming wider, the Soviet
Union is taking decisive steps towards sweeping away these
age -long contradictions, by drawing millions of rural workers
Into cultural development, educationvand science.
And finally, the comparison proves, that while the growth
of capitalist contradictions considerably reinforces the tendencies which are retarding technical and scientific progress
in the capitalist world, in the Soviet Union sctence and
technology find an absolutely unlimited field for their
development; they enjoy entirely new possibilities of practical application and wield decisive influence in all spheres
of life.
The planned utilisation of the Union's unlimited natural
resources, of dis stillgreater reserves of 'human enthusiasm,
and energy, and of the creative initiative of the masses, is
only just entering into the full swing of its development. In
this development , science and technology are destined to play
a decisive part.
The international significance of this rapid growth in the
U.S.S.R. in contrast to the unprecedented world crisis of
capitalism, is beginning to be realised at last by many repres entatives of the bourgeois intelligentsia, and by eminent
scientific leaders and engineers, who cannot close their eyes
to reality.
i
We will quote, as an example, the remarks of the German
economist , Bonn, on the importance of the American crisis
and of Soviet econ om ic construction.
Bonn writes as follows about the United States:
" An earthquake destroyed Olympus. When the falling walls
of a temple crush the roofs of huts, and the dying gods dissern-
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inalc ruin around them, instead of affording protection, the
believers are seized not with sorrow, but with bitter doubts
and blind hatred, when they find that the gods too are mortal,
what is the use worshipping such gods any more?
"The millions of unemployed, the hundreds of thousands of
ruined lives, all those suffering in America under the shock of
the crisis do not complain so much against individual business
leaders, who were unable to prevent that crisis; they begin rather
10 doubt the very system, which made the crisis possible.
"Capitalism and the capjtalist economic system have hitherto
been accepted by the average American as the obvious and
natural form of human existence. They made this country great,
and also made possible the life of his predecessors. He expected
them to enable him to continue his existence along the same lines.
"The system can no longer do this. And the question arises
in thousand.'! of hearts and minds whether the capltnltsrsystem
has any right to exist, if dn the richest country of the world, it
is unable to provide an order of society which can assure 10
a relatively sparce population of industrious and capable people
an existence as would correspond to the requirements developed
by modern technology, wdlh out at tile same time casting millions
mto beggary and bare subsistence on charity soups and dosshouses.
"The significance and Importance of the American crisis lies in
the fact, that not only is present American business leadership
and the economic policy that guides dt called into question, but
the whole capitalist system as such."
Bonn asserts that a profound change has taken place in
tHe mood of the American intelligentsia, particularly in thai
of the engineering intelligentsia, as a result of the great ideological influence of the Russian revolution, and the very fact
of the Soviet Union's exislence. He writes:
"Prior to the Bolshevik revolution, partisans of socialism could
always be met with the reply that their system was not only
wrong, but even .jf it was clght, is was incapable of realisation.
But socialism can now no longer be dismissed as an impossibility.
It exists and because it exists, side by side with the capitalist
system, it challenges comparison with it."
Bonn makes this comparison from the point of view of
the American engineering intelligentsia:
"Russian Bolshevism is deliberately planned economy, wherein
gigantic undertakings are being created on vacant spaces by an
engineer who is able to apply all the resources of modern technology. It is visualised by Americans as a system which is
creating a world of skyscrapers in a prairie at a still more rapid
tempo than was achieved by the initiative of private enterprise
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in Amer-ica , In their eyes it is the most colossal experhnent ,
representing a vast effort to rebuild the world nearer to the
heart's desire. The heart of an American engineer beats faster
when he hears of the possibilities of action in Russia, since only
there, free from the narrowing limitations of profitableness, can
he create technical structures, which will excel everything that
has existed hitherto.
"And those of the intelligentsia, who lived through the bankruptcy of American prosperity with all its terrible consequences,
are amazed at the Five-Year Plan, which, in their eyes, shows
how economic destinies can be decided by firm hand and strong
will.
"Russia seems to exercise a special sort of witchery over the
American world, If tile Five-Year Plan is realised, it will create
in the minds of many the idea that the Russians, who only recently were looked upon as n othing more than emotional and gifted
barbarians, capable only of producing Dostoyevsky's novels and
Tchaikowsky's music, have caught up with the Americans in
engineering, while in the deliberate social control of society they
have outstripped the Americans, as their success proves.
"If tile capitalist system does not succeed in re-enlisting its millions of unemployed into its productive progress, tile psychological influence of such a development will be very far-reaching."

The Soviet Union has made it its object to overtake and
surpass in the shortest possible period of time the advanced
capitalist countries in technical and economic spheres. At
the present moment, the vast masses of the workers are
carried away with an enthusiasm, unprecedented in the history of mankind, for the mastering of science and technology
10 reconstruct their whole life, and to subjugate the forces of
nature to 'th e collective will of the toilers. This alone proves
what collossal importance is attached in the Soviet Union
10 creative activity in science and technology, to research
work, and the wide dissemination of knowledge among the
masses. However, this does not and cannot restrict the
role or function science plays in the Soviet Union.
Because we are striving to overtake the technique of the
advanced capitalist countries it does not mean that we must
slavishly imitate all sides of this technique.
Even in the history of the capitalist world, we can observe
how the United States, for instance, which in several decades
caught up to and surpassed the technical development of
the old European countries, was compelled to tackle and
to solve a numher of perfectly new technical and scientific
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problems, in connection with tI1C demands of m ass production, and Hie gigantic sweep of induslrialisation in that
country.
This applies to an incomparably greater d egree to the
problems now being tackled and solved by the Soviet Union
in connection with an industrialisation, founded on an absolutely new basis, which is proceeding at a rate and on a
scale unheard-of even in the United States.
The Soviet Union has neither experience nor models to
guide it. During the very processes of work it has to solve
scientific and engineering problems, whicfi have never been
solved before.
We will cite as an example the sphere of agriculture.
Last year the average work performed by a tractor ~n the
United States amounted to 400-600 hours per annum,
whereas in the Soviet Union it had already reached the total
of 2,500 hours. The Soviet Union already has hundreds
of mechanised grain farms , which surpass any in existence
in Lhe United States as to size . This year the Soviet Union
is organising cattle ranches of unprecedented size. In the
Soviet Union the object is to mechanise all agricultural
processes both in grain farming and in the production of
technical crops, vegetables, etc. A systematic, scientifically
planned specialisation of agriculture is being introduced in
various districts, each of which is equal in size to a large
European country.
All these problems call for the production of new types
of machinery and tools, the development of new methods of
attachments for implements, new forms of labour organisation, and selection of crops, etc.
Thus, thousands of new problems in economics and agronomics, in chemistry and physics, botany and zoology,
energetics and machine-construction me bound up with the
technical reconstruction of agriculture.
Their solution would be quite impossible without the
development of scientific research on an immense scale.
And, in addition to making use of all the scientific and technical achievements employed in the advanced capitalist
countries, often making far more complete and efficacious
use of them than those countries do themselves, the economic
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practice of the U.S.S.R. is already calling upon science and
agricultural technique to provide answers to a number of
unsolved questions, urging them to find new ways, to make
new discoveries and inventions, and to evolve new scientific
theories.
The same applies equally to problems of electrification
in the Soviet Union and to a number of other problems of
economic and cultural construction, The prospect of accomplishing the Five-Year Plan next year (i.e., 1932, the fourth
year) sets the task of formulating a second Five-Year Plan.
Tillis plan must not only provide for a tremendous quantitativegrowth of economy, but also a most profound qualiative reconstruction of the technical basis of the national
economy. It is ohvdous that science and -technology will play
a decisive role in tile development and execution of this plan,
for they must indicate the path of future development.
What scientific and technical apparatus has the Soviet
Union at its disposal to cope with this problem? What are
the dynamics of its development, its organisational structure,
its interrelations with other organs of the Soviet Union?
The legacy inherited from tsarist Russia in this sphere was
even more meagre than in the industrial sphere. Pre-revolutionary Russia possessed a few, great scientists-physicists,
chemists, biologists, mathematicians.
They made a number of the dmportant discoveries and
inventions, and evolved a number of Iprofound scientific
theories, but in an overwhelming majority of cases these
discoveries were applied and utilised only abroad, since
neither tile puny industry nor the general state of tsarist
Russia permitted scientific discoveries and inventions to be
developed or utilised, in practice.
It will be sufficient to pointont, <that there was not a
single scientific-research institute worthy of the name in
pre-revolutionary Russia. All the scientific research in the
country was concentrated tin one or two university laboratories, which not only worked with primitive equipment but
were completely isolated from industry, and from the masses
of the popula-tion.
In order to give one an idea of how the system of scientific-research organlsa tions has developed under the Soviet
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regime, it will be sufficient to point out, that in 1928, there
were 24 scientific research institutes, with 8 branches, in
industry alone, while by 1930 their number had increased
to 72 institutes with 83 branches, (including such giants as
the Thermo-Technical Institute, Electro-Technical Institute,
Physico-Technical Institute, and others which have no equal
in Europe.)
This year (1931), 47 institutes were devoted to the study
of agriculture, 10 to transport, 44 to education, 34 to public
health, etc.
The number of laboratories in industrial enterprises
reached several thousands. Scientific cadres in the institutes
(not counting factory laboratories, or administrative and
auxiliary staffs) reached 11,000. The total number of workers engaged exclusively in scientific research activity, is
40,000.
Financing of 'th e research system in industry alone (factory laboratories again excepted) amounted to about 250
million rubles as against 12 millions in 1925-1926, and 58
millions in 1928-1929.
These new data testify to the fact that the system of
scientific research organisations has undergone huge development and is rapidly increasing from year to year.
And even so, this growth by no means suffices to meet
the still more rapidly growing requirements.
The Soviet government is taking a number of measures
to accelerate the rate of this growth still further, to speed
up the development of the system of scientific research
organisation, and the training of the necessary cadres.
University matriculation increased to 157,000 in 1931,
and the number is expected to increase to 230,000 in 1932.
Technical schools are being planned to receive 420,000
students in 1932, workers' faculties," 350,000 (as against
166,000 in 1931), factory and trade schools one million, as
against 700,000 in 1931. The percentage of students from
workers' faculties in the higher schools is to reach 75 to 80
per cent. Compare this with the state of affairs in Germany
• Preparatory schools for workers to prepare them for the
university.
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where according 10 official data, only 2 to 3 per cent of all
university students are of working class origin, while in
Prussia, even in the secondary schools, only 5.4 per cent of
boys, and 3.4 per cent of girls come from the proletariat. A
bourgeois magazine, commenting on these data, states that:
"The monopoly of university education is only in very rare
cases pierced by the sons of the workers. Even if a young worker does succeed in getting the matriculation certificate, he is
compelled, as a rule, to work in order to earn his living while
studying. Of the 1,110 fortunate ones who were in receipt of
scholarships in 1928, only 12 per cent belonged to the working
class."

The growth of the total number of scientific workers in
the U.S.S.R. is expected 't o the 40 per cent.
One of the most important features which distinguish the
organisation of scientific research work in the Soviet Union
is its systematisation.
Discussions, at one time iprevalent in tile country, as to
whether it is generally possible to systematise scientific
activity, are now at an end. Socialist planning, which has
so strikingly proved its advantages in the sphere of control
of economy, is now unanimously recognised to be a leading principle in the sphere of scientific creative activity.
The whole scientific research system of industry is working according to a single centralised plan, worked out by the
scientific 'research department of the Supreme Council of
National Economy with the co-operation of the institutes
and of the most eminent scientists in different branches of
science. The same" thing applies in agriculture, transport,
and other branches of economic activity.
In place of scattered individuals whose labour, in its
essence, nature and conditions can be compared to that of
the handicrafts man, in place of scattered scientific research
institutions, directly or indirectly subservient to finance
capital, we now have a systematically organised scientific
research system linked up with the general problem of
increasing productive forces on a socialist basis. The first
conference for the planning of scientific research activity
was attended by over a thousand representatives of sci' enlific organisations from all branches of science and
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technology. H examined the most important problems facing
tile research worker, outlined the course which planning
in this sphere should take, and appealed to all scientists and
scientific workers to join in the work involved in the formulation of this plan. The conference was marked by great
enthusiasm, and it has most strikingly proved what inexhaustible reserves of scientific thought and creative genius
are waiting to be utilised when once unsystematic waste in
the sphere of science has been eliminated.
The resolutions of this conference should give the scientific and technical workers of capitalist countries a vivld
idea of the possibilities opened to scientific thought by the
Soviet system. We will cite here just one of these resolutions, viz:
All planning and operative economic organs must include
in their plans for the reconstruction of industry, as an
organic, integral part of them, the application of all achievements of scientific-technical institutes and must also supply
them with all the necessary finance and equipment.
Economic syndicates must allot for the use of the institutes, a certain number of industrial enterprises which can
be turned into experimenting plants for the purpose of
applying the achievements of modern technology.
Or take, for instance, the order which instructs all large
newly constructed industrial enterprises to provide for the
organisation of factory Iaboratorles, as an integral part of •
their industrial activity, or tile decision to award a bonus
to enterprises which adopt advanced technique and on the
other hand makes such enterprises which fail to apply
scientific achievements liable to prosecution.
Of no less importance are the decisions of the conference
providing for the publication iby scierutiflc institutions of
popular and easily comprehensible reports relating to their
activity; for systematic plans for the sending of practical
workers in the various industries to do temporary work ill
scientific institutes; for 'th e obligatory participation of di rectors of scientific institutes on the boards of their respective business syndicates; for the widest participation of trade
unions in assisting the scientific institutions; and for pro paganda of scientific technical achievements.
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Or take such resolutions, as for exa mple, that whi ch
urges that th e collective development of large Inventions
and improvements be merged into the general plan of scientific technical work for all branches of industry, transport
and agriculture ; that special tasks b e f ormulated for inventors in the enterprises and individual branches of industry:
that the plans and achievements of the Academy of Sciences,
and of all scientific institutes and laboratories be submitted
to wide discussion by worker-inventors, etc.
Is there anything similar to this in capitalist countries ?
Is there anything resembling these measures and their
achievement even in the remotest degree? They are inconsistent with the very essence of capitalism; they are only
feasible when science and technology are enlisted in the
magnificent process of socialist construction, when scientifi c
workers direct th eir efforts in an organised way and according to a d efinite plan of realising a " social order " of the
broad masses of workers, and of putting the whole technology and economy of the vast country, which is building
socialism, on to a higher level of achievement.
In connection with this, we must Ip oin t out that what is
still more important than the planning of scientific research
work, is the direct organic bond uniting science and technology with the masses of the wo rking class.
This connection between science and the masses is now
becoming an actual fact in th e U.S.S.R. in a way that h as
never happened before. The fight for the mastery of science
and technology is now being taken up not only by tens and
hundreds of thousands, but b y millions and tens of millions.
And this is opening up such reserves of energy, initiative
and inventive power, as could not even be dreamt of a s hort
ldme ago. Special organisations are formed at every f'actorv,
and in every Soviet Farm, and university, for the purpose
of m ast ering technology; circles of inventors a re started
which disseminate scientific-technical knowledge on a broad
scale. Ever growing masses of workers a re acquiring knowledge with avidity, carefully watching for opportunities to
improve their production and to train themselves to enter
technical schools aud universities. All that is Iacklng is
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time and strength Lo satisfy this unquenchable thirst for
culture, knowledge, and science, aroused among even the
most backward secbions of the working class. Engels' prediction is beginning to be fulfilled, viz., that "society, reo
leased from the shackles of capitalist production ... giving
birth to a new generation of producers with an all-round
development who understand the scientific principles of the
entire process of industrial production and who make a
practical and separate study of each branch of production
from beginning to end . . . and create a new productive
power." (Anii-Diihrinq.)
And even now, at the very beginning of this development,
Ihe struggle of the masses for the mastery of science and
technology is attended by the performance of miracles. We
may cite as an example the sphere of workers' inventive
activity. During tile present year the number of workers
proposals and inventions increased tenfold. There are many
factories where the number of workers' proposals has
reached many thousands. The fight of the masses for the
mastery of technology ds well shown tin the original ways
in which the planned work of scientific research institutes
has been organically combined with the inventive activit)'
of the masses of workers. This inventive activity in its turn
is directly linked up with a still more powerful movement
of millions-with socialist competition and shock-brigade
work.
Mass 'in ven tJve activity of the workers thus becomes one
of the highest forms of socialist competition, one of the
most :imporlant and promising stages of its development,
The wave of inventive enthusiasm in the Donetz Basin
provides an excellent example of the unbounded possibilities
that await the fight for new technique and improvement :in
production-possibilities which can be utilised by rousing
the initiative and competitive spirit of the masses.
Since then, Ihe phenomena along this line have been still
more interesting. As soon as the news about the first revolutionary changes in tile radical reconstruction of Donetz
Basin became known throughout the Union, as soon as the
methods of Kartashev, Kasaurov and Liebhardt were even
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,
fainlly heard of, a similar wave of inventive initiative arose
in all parts of the Union, even in places thousands of kilometres removed from the Donetz Basin, in Chermkhovo, and
Anzherka, in the Kuznetsk Basin and in the Urals. The
workers of the Chelyabinsk coal basin put forward a motto,
magnificent in its expression and eloquent of will and purpose:
"Clielijabinsk mines must have their own Kartasheos:"
And this motto did not remain an empty phrase. Chelyabinsk mines do indeed produce their own Kartashevs, This
slogan was taken up by untold masses of workers, technical
engineers and scientists.
Every plant, factory, mine and state farm, every scientific research institute and laboratory, must have its own
inventors. Every shock worker who masters technology,
can and must become an inventor and a rationaliser, contr.ibuting his or her share to the cause of improving production processes, developing technology, and consequently,
aiding the development of science.
We must draw attention to another branch in connection
with the above, viz., the study of the natural resources of
the country. In all the international books of statistics, data
can be found concerning the resources of oil, coal, ore, and
other minerals in the territory of the Soviet Union. But
these data do not reflect even a hundredth part of the actual
resources. The discoveries of the last few years alone have
increased all former data tenfold.
Every expedition sent out by the Academy of Sciences
and the geological research institutes to Siberia, Central
Asia, Kazakstan, the Caucasus and other regions, discovers
fresh resources. The co un try is li terally being discovered
anew. And now, in addition to scientists and special institutes, many thousands of volunteers from the midst of the
local population, teachers, collective farmers, young workers,
boys and girls, are taking part in this work. In the remotest
corners of the country circles are formed to study the 10cality. In their enthusiasm to assist in exploiting the hidden
treasures of the earth, these people acquire a rudimentary
knowledge of the technique of geologlcal investigation, not
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for the purpose of personal gain, but to aid the work of
socialist construction. And this movement of the masses,
impregnated by the contact with scientific thought and
modern technology, produces the most unexpected discoveries, which often radically change the economic prospects of entire regions and districts.
All this promises to give a new and stronger drnpulse to
the "continuous ever quickening development of forces,"
which as Engels predicted, would be the result of the release from capitalist fetters.
And this development of productive forces requires, and
at the same time postulates, a similar ever-growling development of science.
These prospects are not now a matter of the remote
future, they are no longer a vague objective. They are the
reality in which we live, work and build. This is the new
stage, on the threshold of which we now stand.
These prospects must inevitably attract everyscientist and
scientific worker, every honest specialist who knows and
loves his work, in the same manner as they attract so many
millions among the proletarian masses.
It is significant that the German professor Bonn is compelled to acknowledge dn his book on the United States, that
in the U.S.S .R. "the golden age of science and technology
has arrived." He is also forced to emphasise the great international importance of this fact. Some time ago Lenin
wrote to the great American electro-technical engineer Steinmetz:
"You, as a representative of electrical engineering and of one
of the world's leading countrdes in technical matters, were convinced that capitalism must necessanily and dnevitably be replaced by a new social order which will set up a system of
planned economy, and assure the well-being of all ils inhabitants
on the basis of electrification of the whole country.
"In all countries of the world the representatives of science,
technology and art, who are becoming convinced that capitalism
must necessarily be replaced by a new order of society, and
economy, are ever increasing in number, more slowly than
might be desired, but none vth e less steadily and irresistably.
The 'great difficulties' of the struggle waged by Soviet Russia
against the entire capitalist world do not daunt or repel them.
"On the contrary, these difficulties only make them understand
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the inevitability of the struggle and the necessity of taking part
in it according to their capacity, thus helping the new to conquer the old."

Tens of thousands of scientific workers, united in organisations which direct their work according to plan, are
organically bound up with the proletariat, drawing permanent reinforcements from its ranks, and co-operating with
millions of inventors and rationalisers in striking out new
paths for science and technology. These men will not only
assist in mastering the old, but will also help in reconstructing the entire country anew.
It is precisely because science has descended from the
nebulous vacuum of metaphysics and is taking its part in
the fulfilment of the great tasks of socialist reconstruction,
that it acquires such unbounded possibilities of development and becomes a leading principle for all future work
of construction. While changing the whole of human life
it .is changing itself at the same time, beginning a vast, reconstruction of all its branches on the basis of new methods
and a new unification of all branches of knowledge. It does
not isolate itself from the working masses into an exclusive
sect of scientific priests, it does not become a hostile force,
unwittingly bringing privation to millions of workers by
each of its achievements. On the contrary, it becomes ever
more intimately Iinked with the masses, drawing from them
fresh reinforcements and playing an organic part in the
struggle for their common objects and tasks. Thus it
acquires entirely new forces, and opens up quite unprecedented perspectives. Clearer and clearer becomes the path
of humanity's transition from the realm of necessity to the
realm of freedom, as predicted by Marx and Engels, in
which it is not the machine, the product that rules man,
but in which man reigns supreme of the machine and its
product. The road is still beset with difficulties. Many
battles remain to be fought, many privations to be endured,
many sacrifices to be made; but there is no other way, and,
overcoming all difficulties and obstacles, mankind will enter
into the world of free and joyful labour with the aid of
the subjected forces of nature and his steel slaves, tile
machines.
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