THE SCIENTIFIC &
Radovan TECHNOLOGICAL
Richta REVOLUTION

Recently'the Communist Party and Academy of Science
of Czec osIovakla sponsored the formatlon of a large
research team to compile a stusy Soma ang Human
Relations in the Context of the Scientific and Technolo-
caI Revolutlon Thebfoldowm rz]artlcla dby an eminent

llosopher 15 hased on” this study, and" Is re-
P_ ?lshgd slliht?y abrlaged from the J)durnafj Peace,
reedom and Socialism.

THE COMMON DENOMINATOR of the multiform  processes
presently under way in the developed |ndus rial countries is the
steady and ever more rapid advance of smence and t echnology
The “ver Proflle of industry 1is underigomﬁ change,. so too are
the actudl forms of labor, the way of life; the d|men5|ons of time
and space arecompressed, man- made environment 1s replacing the
natural, opening to man new areas of both the microcosm and
the macrocosm:”in a word, man’s place Is changing in a world
that he himself has chanﬁed If we regard these” material condi-
tions of human life as the foundation” of civilisation, 1t can be
said that we have reached the frontier between two epochs.

The substance of the revolution under way is not easy to perceive
at flrst %Iance mdeed it often presents only a vague and deformed
semblance

A declaration jssued by 26 smentlsts and gther s{nemallsts among
them Linus Paulln% elgman and _Gun Yr al, an
headed “The Tripl Revolutlon ays this of the present scientific
and technological revolution: “Neither Americans hor their leaders
are aware of the magnltudﬁ Hd acceleration of the changes \%lnﬂ

on arog them .. ia is at g histoyic conjunctufe
ernants a_fundamental re-examination of existing values and
Institutions.’

M?rxnm ame into the debate on the new develogments in_the
late fifties when John Bernal, S. G. Strumilin, Victor Perlo, K. Tess-
mann and ?thers charact erlsed the changes i]aklng lace In ?ontem-
orarY civilisation as_a “scientific and™t ec nolog cal revolution”.
ne thesis contained in the programme of the CPSU that “man is
Iterlng upon.a scientific and” t echnologncal revolution™ Is, we
eleve one of the cardinal precepts of modern Marxism.
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Changes in the Structure and Dynamics of Productive Forces

. The term “scientific and technological revolution” is now estab-
lished usage in the vocabulary of modern science. It is used in the
“forecast for 1985” by a group of French economists. And the US
National Commissiori on”Technology, Automation and Economic
Progress prefaces a re_P,ort with theé”statement that the “world Is
experiencing a scientitic and technological revolution.

The growth of civilisation over the last 150-200 years had its
roots in"the industrial system of production. Today, however, we
can see in those countries where the industrial civilisation 13, at
Its peak new processes transcending. the boundaries of this civilisa-
flon. The_fﬂture belongs to the sCientific_and. t_?_chn_ologlc?l rev%
lution, which 1s laying & new groundwark for civi |sat|on.Athou%
these two_ historical )(]pes of civilisation are interconnected and
mutually interactive, they differ in the matter of intrinsic content
?n%,, {n their social and "human connotations, they are even con-
radictory.

_Industrialisation, which was accompanied bx structural changes
in the production base and by corresponding changes in social réla-
tions, proceeded on the foundation of twoindepéndent, diametri-
cally opposed social productive forces: ncreasingly more efficient
and com?lgx machines, on the one hand, and & Steadily growing
army of labor, on the other.

Although the production base of the industrial civilisation was
dynamic, ‘the changes affected mainly the instruments of labor—
neans of production. Mechanisation fragmented the [abor process,
maklng it the sum of simple abstract elements, Bué even if the
tecnnical forms oflproductlon,chan%ed the essenélall .dual structure
of the productive forces remained the basis of industrial civilisation.

What reaIIP/ dlstln?,mshes the mogern rocesses from those of
the ‘industrial revolution Is the much deeper changes which they
bring into, the strucAure and dynamics 0 f[he proauctive forces,
Mo, frn civilisation evelorﬁs on"the basis of a far wider range of
social productive forces, a ong which %m n?e (?nd its ap[fllca 10nS
In technology, management, talnln% of skillea personnel, and so
on, are ac%umng,ever?r_eater, and In the long run decisive, Impaqr-
tance. True, the industrial revolution enabI?, sclence to make Its
entrg, into 8rodHct|on, out |t,fo¥nd onI_Y a limited application; It
remained something brought in from without,

As science r{)enetrate% into the varjous spheres of groduction,
technology tends, step by step, to replace the simple labor power

of man, With his limited”physical and emotional powers and mem-
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}lrn productron proper. Production becomes an automatic process
in motion by man and, consequently, controlled by him. Man,
as Marx foresaw takes his place anngsrde the produc jon process”
wherea rI was Its. “maip agent.” No% the means, of
labor {tec nolo grca revolutrons out also the o Ject of production
(use of new ty pes of raw materralst)) and not only the objective
means of proddction but also the su iectrve human factor change.
When the scientific and technologica revolutron emerges from “its
Initial stage its true purPort will ‘ve revealed—a universal and un-
ceasing changrng of all the productive forces of human society. In
ther words, fscrentrfrc and technological revolution I not
merely a matter of technical progress.

Marxism appeared on the scene in the nineteenth century, but it
was only in the mid-twentieth that the full depth of Its 1d oIogrcaI
content’was revealed. It is the only contemporary t eor%/ of socra
development which, with |ts concept of the productive forces, and
mvestrgatrno the changes taking place in' their structure and
dynamics, arfords a reIrabIe rc]ture of he screntrfrc and technolo-
gical revolution.. It is_not 2/ ance that a number of students of
modern civilisation (Fourastie, Diebold and others) admit that the
Marxist thesis concerning the influence, as they put'it, of technology
on society has a greater bearing on present-day realities than was
anticipated, But t ese authors interpret Marx incorrectly vrr,hen they
substitute the conce{) “technology™ for “productive forces,” therehy
tending fo obscure the revolutionary character of the changes now
takrng place. It these changes are examined solely from the stand-
point™ of technology (or energetics), disregarding the qualrtatrve
changes in the structure and dynamics of thé oroductrve forces, ang
In particular in the position “of the subg)ec ve facfor’—man—it
would be drffrcult Indeed to define and substantiate the revolution-
arg character of the present and future metamorphoses of civilisa-

The Technological Revolution and Models of Growth

The dynamics of industrial_civilisation were in the final analysis
etermjned by the increase in the number of the Instruments qf
abor (machi es) and of the People ten mo them (labor power).
Hence from the’ st sandPornt of the theory 0 n%;rowth Indystrialisa-
ron represents extensive development. Fro the standpoint of
3nomrcs the character of the two basic oroductrve forces of the

ustrial system |sdeterm|ned by the fact that the sum-total of the
Vseu ro uct IS %/ arqe proportional to the uantrég of
abor, living and materialised, expended. In othe words, to
obtain a greater quantrty of use values more factories, machines
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and workers are needed. Capital-intensity, the relationship between
capital and output, remains_basically unchanged or, when living
labor is replaced with machinery, grows.

Industrialisation clearIY IS an essential transitional phase of
f,xtenswe row%h which alone creates the conditions for the _cryst?l-
Isation of the_ factors of Intensive development associated primarily
with the application of science in all areas of production—in tech-
nology, in training personnel and in the managerial sphere alike,
Thesignificance of the intensive factors in the develgpment of
the Pro uctive forces is predeteymined hy their specifically eco-
nomlc character. “T'he product of mental fabor—science—Is always
priced at far less than its valye inasmuch as the labor time necés-
saray for its reproduction. is in no v,vaX comparable to the labor
tinfe needed for Its Initial Prod,uctlo S Marx said. As soon as
science beglns 0 plfag the leading role in Fhe development of
somety’s_tp oductive forces, the proportions of economic develop-
ment shift in the direction of intensive growth, And with Marx we
might say that economic development now depends to a greater
extent on the general state of science and technological progress
than on the growth_in numbers .of the machines and m_en,dlrectIP{
en aged, n Iproductlon. Th$ output cyrve does not coincide wit
the Curve ¢ ex?endlture of living and materialised human labor
In production. The capital-intensity index falls. At this stage of
the development of the productivé forces the qrowth,of capital
cIearIY ceases to be, even from the economic Standpoint, a pre-

condition for the advance of civilisation.

Despite the existence of capitalist social relatjons, the experi-
ence of the developed industrial countries has already confirme
this theoretical clharacterisatjon of qrowth during * the initial
%tage of the scientific and technol?]%wa revolution, studg/ made
y M. Hajek and M. Toms on the basis of US data revéals the
g}g(ﬁ?ﬁed Significance of intensive factors as a source of economic

Share of extensive Share of intensive

factors (labar facti)rs (technology,

force.and capital) ~ skill, %rsggnlsatlo
1899-1909 14.4% 0%
1909-1919 60.5% 39.5%
1919-1929 54.8% 45.2%
1948-1953 48.9% 51.1%
1953-1957 31.8% 68.2%

In the develogefd West European industrial countries iptensive
factors accounted for 60-70 per cent of the economic growth In the
fifties. In the socialist countries, where the Initial industrial poten-
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tial was, considerably less, economic development in the cPast
decades has been marked bfv a rapid expansion of industry_and by
a S|multa_ne(fus prob;n% of the approaches to the SCI?n'[I_fIC and
_technoloqlca revolution. Consequently, the considerable increase
In the role of the intensive factors notiithstanding, changes in the
?roportlons of economic growth could not assert themselves in
ull" measure. ExRerlence, shows, however, that for a_ socialist
country like Czechoslovakia, for instance, where industrialisation
nas been co,mEJIeted In the main, transition to intensive develop-
ment IS a vital necessity.

Marxist theory is now called upon to eludicate the perspectives
of Intensive growth in situations when the application of science to
production technolorqy (automation, chemical processes, etc.)
necessitates big mvestments. Use of chemical processes is a form. of
techno,loglcal ratlﬂnallsatlo,n which economises. capital. According
to estimdtes by the Marxist economists C. Vincent, W. Grossin
Z Chrupek and H. Flakierski, complex highly efficient automated
units and the new technological methods™ (including nuclear) in
the long run do_not requiré heavier expenditure—in relatjon to
output—than building of traditional-type industrial enterprises.

Qn the other hand, intensive development calls for research
facilities and a backlog of scientific flndlngs to facilitate effective
technological  solytions well in advance and thereby prevent the
capital-intensity Index_ from nsmg(. This conaition” of intensive
rowth has beén described by M. Keldysh, President of the USSR

cgdem)( %f Sflences, & the antecedgnce, of sclence ﬁo technolo
and of techno o%){ to Industrial production—a correlation whic
clearla/_ IS an 0 |%atorry law ?f the scientific apd technlogical
revolGtion, The néw ratios of economic fgrowth naturally “pre-
suPpose adjustments in the overall s?/,ste,m of economic propartions
established” In the process of industrialisation.

Intensive growth, characteristic of the scientific and technologi-
cal revolutlon,_brm?s Wl%h it Im ortémt ,S(iclal, consequencef
because, as distinct from the earlier industrialisation, the accel-
erated economic growth does not necessitate mcreasm% the share
of accumulation in the national income or reduc,ln% the share of
conéumFtlon; it can be achieved Edue t0 th% erficaCy of the new
i)ro uctlve forcesz, oy channelling the same share, or Perhaps even
ss, 1o accumulation’ It 1s this ta/ )e of economic growth that meets
the intrinsic requirements of socialism.

Prospective Changes in the Character of Labor

A Marxist analysis of the changes in the structure and. dynamics
of the productlvey?orces prowdesga sound hasis ?or ascertalﬁ/mg the
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impact of the scientific e nological revolution on the more
g? Ipbsgrated spheres of Irtae haracter structure and division

Industrralrsa tion brought human labor mostly under the factory
roof. In the deveI ped industrial countries the number eng]a F
mdustrly and allied branches amounts to 30-45 per cent of the labor
force Was on . this basrs more or less t yprcal of both capitalist
and socialist society, that one of the variants of the theory of the
“Industrial socigty Was evolved, In the world of today “and to-
morrow, ?c ording to Ra mong Aron, rndustrraH pro uc1tron |
the typical form o produc ion the onset of escrentr IC an
techriological revolution points to the relativity and limitations of
this definition. The percentage of the labor force engaged In
industry s as a rule, not increasing. At a cerfain stage the branch
structure of employment tends to develop in the opposite drrectron

The rapid fall in the percentage engaged in agrrculture IS accom-
panred also by a stead}g decline rn the Share of rndustrra workers,
n the United States the share of those empoa/e in_Industry and
allied branches dropped from 37 per cent in' 1950 to 34 per cent
pL8?4cearrrtd It is anticipated that by 1972 it will have dropped to 31

The scientific and technological revolution excludes, so to say,
man from_djrect participation”in proguctjon. Inasmuch as this 1
accompanied by a relafive increase |n the servrce sphere some
theorists hav pdv nced the concept of what th e& the' p]ost-
industrial” (Clark “tertiary” " (Fourastie rIrsatron These
vrewsprocee however from ihe assumgtron that in prrncrpler IS
Impossinle to rnt]ro UCF techno In the service sphere. The scien-
trfrc and techno ogical revolutiof, however, is chan mg thrngs In

|s area as well, %h spheres of the * ertrarX ?ecto trade and
administration are ernge put on a %nrc potrn% It can_ be
assumed that after a time, ‘when the sg cpre of eeme tary services
has been saturated, there’ wr” be a st n¥ redeployment” of labor
to the spheres of science, technology, computor o[o rations, e uca-
tion an servrces In the fuII sense’ f the word, If at present t
number engage in scientif |§ research in thri USSR am nts to 22
percent ofte ota engaged In the natrona economy (the percen-

(ge IS 2 SA? while the share of those engaged in educa-

n and the servrce ndustries 1s 11 per cent, inthe future the
sareo egroups will most likel euaI or perhaps even exceed
the share of those en age In Inqust we fake the trends evident
Iu the branch structurg of employ ent as the criterion, 1t will be
seen that we are about to cross h? frontier between the old indus-
trial civilisation and a new era of development,
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An extremel rmportant part in the development of contemporary
crvrlrsatron rs d % y changes. in the materialised f?rms of labor.
n the cond rtr nso the rndustrral revolution simple [abor became,
he words of Marx, he bagis of industrial production. Mechani-
satron dissected Tabor rn 0 abstract elements People regarded, as
“things,’ Rlayed the role of an aP pendage to_the machine (Fried-
mann) . The Very nature of wage abor determrned Its real, material
forms, depriving the greater part of In ustrral [abor of its anthro-
pological value, “de- rnteIIectuaIrsrng” it and turning it, In_effect,
into 2 mere means of livelihood. The morefproductrve and effective
Ohe%at;aectorres became the more the role of the working man was

The scientific_and technolodrcal revolution opens altogether
different perspectives. True, up 10 4 Pornt (as can be seen from the
stu les made by Tograrn frnd Naville, for ‘instance) the tendency

be for labor to be shallow in content inasmuch’ as its function
erI be to_tend imperfect or insufficiently reliable automated pro-
duction lines. But. at the same time thé “classical” labor of the
machine minder will partly evolve into t he labor of g highly skilled
supervisor and job setter, or will be Wh0||}/ excluded from the direct
production cycle and become the job of technicians.

Many researchers studying emplo ment rends have noted aIarm
ing symptoms of a decline ‘In the demand or Si h)le laboy w hich
threatens to assume “dramatic forms,” that human labor Is being

squeezed out from indystry and also t to_some extent from the servrce

sphere. But the regressive aspects notwrthstandrng the deveopment
rs an afcendrnr[r sprral towards a metamorphosis of the natur
man’s lahor twenties & % %A semI-skilled wor ers
engaged In simple operatrons show t Ighest rowth rate, while
thes are of skrIIed workers tende eclrne T da¥ the op Posrte
I the case. Needless to say, this ﬁrocess I5 slower ang takes distorted
forms where adequate socral s uIr makrntg for a higher st s tructure

Caor are ackrn Ana%sr the mo dp %res lve forms 0
Pro uction sows t with all-round utrlrs tio science . an
ﬁ H m Iab oward(s more complex Lur]ctrons requiring

qua rfrcatrons of skilled workers, technicians, engineers,
economrsts organrsers of production, researchers, ec.

[t IS sometimes assume% mistakenly in our view, that this trend
contradicts the Marxist thesis on the historic role’ of the workrng
class. At the root of this misconcept ron IS the Ttairly widesprea
belief that the workin class rhonsrsts solely of manual workers For
Marx the engineers technicians were part of the aggre a
worker. And if under caBrtaIrsm economic factors separate
with education from the bulk of the labor force, under socralrsm
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this s not the case. Researﬁhers and technicians are rndrvrsrble
part of the working, class, which, while growing in num ers changes
In character MarXists, Incidentally, point to” analogous frends”in
the teehnologrcallﬁ developed caPrtalrst countries as well (witnes
class differentiatio amongtern entsra) Whereas Marx coul
note that numerrcalyspeakrngt ee ucate tpart of he nrneteenth
centur Workrng class In the early ‘f ase of Industrialisation was
neglrg ecurren t scientific revolution Is changing the picture,

e USSR, for example, highly ‘skilled workers, researchers and
technrcrans Who registered a 6-/ per cent annual increase in 1940-
0, are, the most rapidly growing section of the working, class.
Accordrng to B. Leveik and F. Kutta, the share of the. different
ggr egﬁé{ﬁg of workers in t he economy of the USA changed in 1947-64

Specialists +5.6%
anagerial Personnel +2.8%

Workers in the services +2.8%

Distributive workers +

Manua| workers —
Agricultural workers —

Whereas the diverse types of the traditional industrial produc-
tion required 35 to 37 per cent unskrIIed and semi-skilled workers,
60 to 33 per cent skilled workers, 4 to 8 Per cent workers with a
secondary education, and 1 to 2 per cent engineers with higher
educa |on fuIIy automa ted enterprises, according to computations
made Z Alerh an make different demands on skills. 'In these
enterprr es the employment structure Js as follows: 40 ger cent
skilled workers at mosA or none at all, 40 to 60 ﬁer cent with
secondar%/ equcation and 20 to 40 per cent with a higher specialised
education. Comprehensive automat odr therefore presupposes the
gractrcal abolrtron of the educational difference between the worker
nd the engineer.

While the earIrer industrial revolutjon ncesshtated unlversal
literacy —tde T]r]eeh s—lmo e stcfrentrdrc atn tec OIno ogrca retvo-
ion needs poJytechnjcal or scientific education, an artynities
}or ﬁrrtﬁ X hrou hout a man’s woran? Ir?r?p lf the
Ion? -term operatron of all Tthese factors can Iimpart to the greater
ar human abor afcrehatrve character, transform it i Pto that
pontaneous activity o Marx ‘spoke. However, for con-
summation of the rev lution n labor brour{rht apout by the scien-
fific and Eechnoo gica %volutron a revolution rn ﬁcral relations
|s gssentia this social revolution will the transmuta-
tions underﬂone b abor lead to the most, far-reaching changes in
man’s conditions m the nistory of civilisation.
61
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Changes in the Role of Man

The scientific and t echnolo%ncal revolytion .imparts added im-
petus to_production and consumption and Impinges on the sphere
of workrn% and living conditions transport communrcatrons work
and leisur and the Tational and emotional areas, of man’s fife. In
the t ec nrca and economic conditions of the indust rraI stem
created g capitalism man was used as a rule as srmpe abor
Power H was expected to do what he was told, and could at any
ime be replaced by a machine. It can be said that the significance

the human elemient was reduced in proportion to the degree of
mechanrsatron

Industrialisation in the socialist countries. was attended by a
shortage of means which made it drffrcut if not |mé)ossrble t0
ensure’ at once a rapid.growth of both production and mass con-
sumptron The scientific and t echnologrcal revolution does- away
with this dilemma. At a certain stage In the development of the
Productrve forces, as the economy goes over. ho intensive growth,
Ising. consumption Is not only comaatrble with growth of groduc-
tion,"it is & muych_a prerequisite of t 9rowth as was the restricted
consumption during the earlier industrialisation. New aspects. of
this Ioorc of development have hecome manifest with mcreasrn
clarity Tn the USSR ever since the Twentieth Congress of the CPS
Mass consumption in the West |s based (in add ition to explortrng
eveIoprng and dependent countries) on anal o%ous aspects of the

namrcs ft helproductrve forces. Some Marxr economrsts main-
tain that the shattering crisis experienced by the capitalist economy
In the thirties demonstrated t}he srﬁnrfrcance of the coryneetron he-
tween consum tron and the then ifcipient trend towards Intensive
devel ovemg eedless to say, Western “mass consumption,” as is
ackno ed bY both its” theorists and . Its critics, constant}/
%omeis up ajrns Its owndrnternal r:ontradrotronst needs are art
icially created ang imposed o the public to create a demand gov
TR
saEe 0 opnsum tion. The fact that the arms drive mpthe USA cap
pe regar ed. as a kind of copsumer |mpu?e t0 economrc growth
IS farn¥ striking demons tration of one of the aspects of " “mass
consuntption.

The moment science and its practical applications hecome de-
cisive factors of rowth the release of man’s reatrve Powers aoqurres
a new social an ﬁro duction connotation, for eease 0 these
Powers ﬁrovrdes e hasis for research and for he ano |catrons o
ts findings rngro duction. To the extent that science makes his_ljfe
dynamic, man’s endeavors are the driving force of civilisation. The
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human factor grows in_proportion to the advance of technolagy
and the rmprovement of working condrtrons Hence the conclusion
tha ta hrgher level of technolop | .enable man for the first
|me In |story to1pay the atten on to hrmself which_he_rightfully
deserves” rapezni ovg time the most effective way of
expandrng the produ trve forcés of society will be the deveIop ent
ehumér ersonality for Its own sake. The eorurva ence oft e
iaxrmum ev$opmento the productive forces o socretg and the
all-round development of man'is a fundamental point of Miarx’s
communist humanism.

Here mention should be made of the emergence of the new areas
of %crence for instance, the economics of human resources. Even
such expressions as “human capital” or “investment in man™ are
an inverted reflection of the drowrng importance of man’s creatiye
DOWEerS, Srmrlarlv soorology human relations reveals the srgnrfr
cance of proquction of aspects of life which, were formerP/ rgn
Er?onomrcs IS making Its debu he prrncrprle of modern hro
R ogy are being elaborated, and so on. This wid enrn? of the
orizons of socidl science, I which a growing role is played b
Marxists, affords ap rdea of C!he nature“of the tersks ﬁosed before
Marxism by the scientific and technological revolutio

This revolution lays bare some of the dramatic moments jn_the
life of the modern man. In the condrtrons of contemporary civilisa-
tion men become prisoners of the creations of their hrains, must
how. to the forcs ey hemselves have set In motion. The artificial
envrronment of the era of industrialisation came about not as a
result of man’s planned_activity, but rather as the product of nis
“Industrjal™ utilisation. Thrs envrr?nm ntis in ever resP %a on
remove fro #he natural biol oglrga ranr M ological aftributes.o
man And ormeryman could still make ay t ? ether Wrth

8h|st§£ e] to. the untouched and eterna y.gréen tree of i

rvs the circle of the artificial civilisation 15 constrrctrng
There is nowhere to run awav Yet automatron and modern means
of communjcation, .construction .and so on en% le man to trans

orm a crvrlrsatron |n which he is the slave r

n s Into a civill-
safion which would serve nis needs. A socret %t cannot cope
with this ca\n harde/ avoid tne traﬂrc disruption of the biolo |ca
gr&%npfvcho 0 man life. For the, a%e 0

gqrcal ndrtrons of h
¢ an echno ogical revolytion, |n addition to VI {H)
power over the conditions of their development,. also puts em |n
Rossessron of thef means of their own self-destruction. “The develop-

ent of techno rr;y has posed before man a problem engendered
}s his own powe Man’s existence depends on his own decision
Garaudy
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Scientific and Technological Revolution and Social System

As we have 3ald, the c,ons,equen?es of the te%hnologlcal revolution
for society and for the individual will probably be“even more far-
reaching than the changes it will bring about In_the material and
technological base of society. On the other hand, as was the case
with the”earlier industrial revolution, it cannot be carried to the
end unless it finds ade lfat,e forms ?f production . relations and in
this way becomes a revolution in all areas of civilisation.

“In each instance people won themselves freedom in so far as the
were constraingd and permitted o do so not by their human ideals
but_by the existing productive forces,” so wrote Marx and Engels
In The German |deology. The v?ry an(et of the scientific and téch-
nological revalution s mtrinsically linked with the emerFence and
affirmation of the socialist trends’in the modern world, It is proof
of the deepening of the social revolution, that it is steadily reaching
out to the mainSprings of historical development.

It is sometimes said that science, technology and the productive
forces are s%mallry neutral factors, This is 50 onlg at times when the
changes In t eﬁoductl,ve forces have not gone far enough. Actually,
fundamental changes in_the structure of the productive forces al-
ways have profound social implications. The industrial civilisation
arose as the realisation of capitalist production relations, and vice
versa. Marx spoke of the mechanical system of production whose
unity was based on g system of machines—this “subject” of pro-
ducfion which subordindted the working community 10 its power—
8 the technologlcal realisation” of the ca1p|taI|st elations of pro-
dyction, as a matter of the subordination of labor tg the conditigns
?f labor. In the era of mdustrl?lls,atlon, the&;rowth of the productive
orces  was ,en? red by deve opmq Instruments of labor rather
than labor itselt, This was indeed the historical mjssion of capital-
Ism as a transitional form of the development ?f the productive
forces; at the same time |t reveale ifs mistorical limitations as a
form_ tha ,P,romot?s J)rodu,ctlon at the cost of devaluating the
creative abilities of generations of working people.

It goes without saying that in countries where capitalism did not
lay 1ts historic rolé to” the end ?s a form of d(?velopmen[ of the
roductive forces, the new socialist society had to complete tne
ndustrialisation. And h,|stor¥ IS the witness that it did thig more
,rapldly, al,nd more consisten lR/ than Caé)ltﬁhsm. But for all that
Industrialisation 1s the precondition and the startmgi point rather
than the %;oal of socialist progress. Socialism was able to su Press
or neutralise some phenomenda characteristic of the industrial revo-

[ution under capitalism, but it could not change, or was able to
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change only partly, its inner logic Ethe breaking down of the labor
process |nto separate simple operations, and & certain restriction
gnrowt of consumption). The radrtronal industrial structure
of roductive forces, as experience shows, cannot ensure the
condrtrons for collective |ife based on the full, free devel opment
of the individual and the mutual spiritual enrichment o
members of the community. It can e said thaf in its rnrtral
Bhase socralrst socht makes use of an alien, |nher|t?d productron
ase !ust as capitalism once used the forms of small-scale co tan
rndusr and onI radualdy in the course of he industrial revolu-
trfo urtuP |ts ownP uction tiase Onty the all-round advance
he sclentific a echnological revolution can grve rds
new form of civiljsation which, as regards both level evel P
ment of Iabor and consumption, corrésponds to the requirements
of communist society.

Marx’s criticism of capitalism was directed not onlg/ against the
capitalist relations of production. It was criticism of the_entire
industrial crvrlrsatron created _br)r]caprta ISm and reflecting its con-
tragictions and limitations. This criticism looked forward,
adrtron to the revolutionar reconstructron of rnroductron re-
ationships, to a new foundation for civilisation—the process
which we today call the scientific and technological revolutron
Marx’s definition of the production. base of communist society
IS a remarkably precise picture of this revolution; for what is in
question 1s a crvrlrsatron founded not on deyeloping productive
forces that rePro uce orrper aps enlarge the drven condition, but
on the contrary, on the fee u restrrcte prog essive and unrversal
development of the productive forces which 1S the precondition for
the exrstence of soclety.” From hrs stand ornt the scientific ang
technological revolution is a complex socia rProcess an integral
component of communist reconstruction In general

The concrefe ﬁaroqress ?f civilisati |on IS not however, merely an
|IIustrat|on of this drca LPattern The s% Irfqt countrres had to
complete the process of Iindustrialisation, while the deve Ped indus-
trial capi aIrs countries were confronte d hthe aIternatve elt her
Use o 90f1! e elements of he scientific and techno ogrca revol u-
tion or b a]ntrrw when con ronted with that universal
“Imperative 0 r\rrowt hrch nowadays In the West determines
the basic mass of practical solutions and theoretical quests . (theory
of growth). This |mperatrve engendered bY socral revqu tion and
the exrstenc? of socralrfm ob scures the relationshjp between 5he
technologrca and soclal processes. Yet grave social problems also
anse wherever fundamental prohlems of the scieptific and techno-
grcal revolution are on the order of the day. This_Is manrfest in
the unceasing conflict between capital and science, since the latter,
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bem? essentjally a social productive force, caIIs for more far- reach-
ing forms of sccial mtegratlon than those’ offered b the caplta |st
private-property relations. From this conflict ste re orm
grams aimed at adapting the economic and political forms of
Capitalism to t he condttlons of the scientific ‘and technological
revolytion. One cannot but note th 0growth of staeregulatlon and
state fmancmg of the hulk about7 er cent) of all research pro-
Jects in eveloped caplta Ist countnes the evolution of "the
monopolg system Iito state-monopoly capitalism, and the spread
of forecasting and programming bodies in the West -European
countries. Itwould be a mistake to underestimate the new develop-
ments In the economic, soual and cultyral system of cap |taI|sm
On the other hand, each step forward in sciénce and tec nolog Y
demonstrates that the above-mentioned * adaﬁtatlon” of the ca |ta
Ist production relations to the new conditions. is only partial, t
In view of the social copsequences of scientific and” t echnoIoFlcaI
Brogress In our time the industrial system of capitalism by and farge
Wa%ms to misfire and deforms the process of the revolution under

But even in the industrially developed socialist countries, whose
social structure make it possible fully to use science as a direct
productive force, this question_is far from easy to solve. The econ-
omic forms in a number of socialist countnes fiave so far conformed
to the needs of industrialisation. This is evident from the example
of Czechoslovakia, where mana?ement b%/ directives proved i
adequate when the sources of extensive growth became exhausted

Develobtvment of somal relations which not only do awa¥ with
the narrow confines of antafgontsttc mterests but which also readly
react to the pew as(ﬁaects of civjlisation, to_ the dynamic potentlal
of the scientific and. technojogical revolutlon IS"a condition. for
the t rluth of socialjsm. THis revolution is not a short-ljved
uphe val 10 be carrled out by irectives \ss ed at the t]p It IS
ﬁro onged universal process of structura] change which greatl
ennances"the dYnamlcs of growth. Only 3 ermbIe %conomlc Syste
of managemen extendlng to all areas of social labor and possess-
mtq an adequate system Of reciprocal interconnections can ensure
Infensive growth. Man’s interest structure itself must be dynamic.

Ever since the somahst countries began to go over to economic
forms of management bour e0|s Ideolo ue? hdve tried to persuade
the world that"we are resto q the capitalist relatlons of produc:
t|on Actuallg the contrarny Is the case A careful examination of

theoretical concepts u erymg ne new s¥stem of management
and economic reforms will |eave no doubt that conteniporary
Marxism is engaged in perfecting a strictly socialist economic
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structyre, and thereby solving.a key problem from the standpoint
of tackling the tasks of the_sCientific ang technolo |caI revolution,

Analogous’ tasks _face Marxrsts also In the study of other areas of
social ife. The Thirteenth Congress of our Party underscored the

Intrinsic fink between the new “system of management the scign-
Hfrc and technological revolution, and the development of socialist
emocracy.

We are now_only at the begrnnrng of the scientific and techno-
logical revolutron Hence It 15 not easy to visualise all its social
angd human implicat |orl)s The ec%nomrc prooessesrh n the developeci
Industrial countries as efore are ased marnyon e old industria
structure of the productive forces. The initial elements of the
scientific and t echnologrcal revolution are therefore finding realrsa-
tion in the context of the Processes of the final phase of indys:
trialisation under way in the two drametrrcally opposed socral
systems. Moreover, thése, elements are emerg % at a time when
ot{rer countries and continents are just setfiig out on mndustriali-
sation.

The development of capitalist industry deepened the gulf between
the imperialist countries_and that vast section of humanity which
lives In perpetyal want in ractrcallx a state of natural economY
Theoretical reflections concerning the future of the third world
[ead to the conclusion Ihat the economic robIems of&he develop-
Ing countries, especially those ‘with large and rapidly growing
BPuIatrons cannot be solved In the Irfe -time of gengrations

nless the scientific and t echnologrcal revolution is drawn on to
reduce fo the mipimum the parns of the Injtial industrialisation,

and un ess the | fuence of e socralrst forces accelerates the
searc for ways or doing away with the yawning gap between the
haves and have-nots of modern crvrIrsatron

|n all p robatfrlrtoy it will take decadesf the scientific and tech-
nological revo (s n to become nUnant process In the
areas where It r 08S not encounter socra stacles. The revo
tronar%/ social canges of recent times, however, hold o tae
Eromr e that the obStacles can he overcome. But unless we under-
the essence of the scientific and t echnololgrcal revolution we

erI not be ble to the meanin taking place
In the world. The rgJ Po Ical hasis gf P ?uture rfevei n%ePrt of
civilisation will surelg ge creative Marxism, which remarns true
to the principle inscribed by its founder on the portals of science:

Here all mistrust must be abandoned
And here must perish every craven thought.

C
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