UNITED NATIONS REPRONUCTION/394.
AFRICAN INSTITUTE T'OR ECONOMIC
DEVELOPMENT AND PLANNING
DAKAR
THE "TRANSFER OF TECHNOLOGY"
BY
SAMIR AMIN

MpAPOT L
B . e




THE “FRANSFER OF TECENOLOGY" ¥

BY

SANIR AMIN

- In recent years the problems of "transfer of toohndlogy" have
been on the agenda.both in sooial research programmes and in inter—
national negotiations. The issue is how to accelerate and reduce
the oost of the transfer of technology from the developed to the
under-developed countries. It is thus implicitly assumed that this
transfer is desirable and even necessary. But it seems to me that
the question has not been properly ntsﬁd. ' |

1. It is not possible to analyse scientifically the pro‘biom of
technology and ite possible transfer without first studying the
history of the relations between soisnce, technology, produstion
and sooiety. | | |

This history is iy fact that of the m» recent - weakening of
the link between techmology and produdtiea. For thousands of years,
in all sooieties, technical inventions yere made by the direct pro-
duders. This was s¢ not only until the industrial revolution, but
even beyond it, probably up to the end of last century. The first
machines - the weaving loom, for example — were invented and improved
by oraftsmen who triggered off the industrial revolution. Subse-
quently, throughout the last century, inventions and improvements
were largely the Tesult of collabgyation between practiticners:
heads of firms, engineers (often yelatives.of the former) and skilled
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workers. In the 19th century, it was still ezceptional for technical
invention to be done by apeéialiaed research departments separate from
production. At the same time, technical invention was not yet direciiy
and explicitly linked to fundamental scientific research, which
seemed to procesd without any ‘concern with practice.

There are many reasons for this. Firstly, the real relative
simplicity of the production processes may suggest that these were '
still within anyone's reach. But this is misleadzng. The reason
why the producers were still creators is ultimately because they
controlled the production processes, The division of labour was
8till limited, it operated between trades but not very much within
trades. Nowadays it is really only the peasants who remain skilled
producers without job ape&ia}i?a,tion. 'Because there is no division
of labour within that trade, the producer can contemplate his pro-
duct in relation to ite entire use-value and, consequently, use
oreatively his capacity to observe and to reason.

Tha reason vhy teohnology is 8till largely autonomous with
respect to the progress of fundamental scionoe is probably because
the technigues in these new branohen of aotivity, i.e. industries,
are mainly based on meohanzoa, which can be graaped by empirical
azperi‘nce without any thorouq? direct knowledge of its mathematical
foundations. Again, in agriculture, observation and ezperionoe withe
out knowledge of the scientific seorets of biology hsve made possible
inmense progress for thousands of years,

Thus pure socience is separated'from production:practice. It
develops autonomously. This does not mean that soience is indepen-
dent of society, of course, but it is related to ths.idaologioal
superstructure rather than serving fhe-production bage, The
dominant branck of science is matham&éi&s, the most advanced




formalization of logis, whereas the natural sciences remain at best
deseriptive. Mathematics go hand in hand with philosophy and attempt

to answer the questions raised by it (the infinitely small, for example).
0f course, astronomy, which inspiresa mathematical research, is useful
both to agriculture and to navigationy but it is even more necessary

to the ideological conatruots of cosmogomy and religion.

These two sets of relationships have tgan upset in our country.
Technology, having become an object of speciglization of labour, has
been separated from production. On the other hgnd, pure science has
passed into the direct service of technology.

This .is not only because progress in the natural soiences -
physical and biological - has made prodigious strides since it were
launched in the 19th century; nor even because mathematics has been
systematically made to serve science. It is also beokuse technology
is now derived explicitly from scienge. The second pcientific and
technical revolution shifted the ceptre of gravity from mechanigal
engineering to electronice (this basis of automatidn supplanting
mechanization) and applied biology. MNere empiri¢dem is no longer
sufficient to ensure the progrems of production technigues.

Does this mean that the growing complexisy of techmology is the
reason for. its divorce from produation? #parently 3% is and it
ig this appearance which suggests that the progress aof the productive
w3y~ forces, derived from that of technology, +8 neutral with respech %o
- ~the social relations of produetion. In Jact, this separation stems
prigagily from the internal division of labour among trades, the
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fraguentation of jobs and the consequnt vast downgrading of labour.
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x i.e. eliminatil»?i of the skill elemgAt oT craftosmanship.
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While fifty years ago it was still confined to certain jobs in the
mechanized manufacturing industry, this downgraded labour has now
invaded the tertiary sector. . Honce the worker has lost evem partial
control of the production . process. Moreover the fraguentation of
jobs does mnot only involve only the performance of the Jjobj it has
spread to the giving ofrorders and even to design and policy-making,
and to technological research itself. Control of inventicn is in=
creasingly slippingsrom the grasp of the goientists themselves.
.:L’.v
This evqlutiion is the result of capital's domination of society.

We need to rid ourselves of a whole set of myths about the organiza~
tion of work, efficiency, etc. It has been demonstrated over and
over again, with specific examples, that the main purpose of the
crganization of work as it is now - featuring the separation between
the work of design+and execution - was to reproduce the relations

of ddminat'-ion whioch determine the relations of exploita.tipn. Efficiency
is always in relation to a’system: here, the extortion of surplus
value. B X

Thus, while the divisionl.of labour by trade or craft necessarily

accompanies the commodity: formdof the product, the fragmentation of
jobs within the trade determines the latter's capitalist commodity
form. Since technology itself has recently become a commodity - a
capitalidt commodityi - thi¢ has been followed by the separation of
tedﬁnological”i'eéeai’oh from produdtion, and by a certain form of _
eé.ivision of labour within technofogioal research itself. Technology
is an objeot of buying and selling, in connexion with the buyipe and

selling, of the special.{'zed capital equipment which is iy material
underpinning and in whioh' it is incorporated. Now, tesay the mono-
polies control this technology; they can refuse tg sell it, lay down
their conditions and, in this way, appropriate some of the surplus
value generated by the output obtained by measmns of this equipment.




2. If, then, the direct appropriation of the means of production
was until recently the necessary medium of control by capital, this
is no longer the case, at least not a}¥ all levels of the production
process: it is sufficient to control its strategic focal points to
get hold of most of the surplus value generated in the process as
a whole,

It is in this context that the problems of the @ransfer of
technology must be placed. Transfer of what? Transfer to whom?
If it is a question of modern technologies, we will have to beayr iu
mind that these are capitalist technologies, and that they are, mors-
over, controlled by the monopolies., Hence we will be transferring,
at the same time as the technology, the underlying capitalist rela-
tions of production. Moreover, by this transfer we will not be
escaping the domination of imperialist capitalism. On the contrary,
we will be extending the scope of its action by integrating the
periphery more firmly into the imperialist system. The work done
in the last few years on the cost of this transfer is evidence of
this. The cost turned out to be exorbitant: for example, the
Andean group of States has been paying prices for this kind of
equipment, and the relevant patents, which are many times their
real cost of produetion. 3By this moans,>the surplus value generated
at the periphery by "modernization" is mainly transferred to the
monopolies. Hence the countries of the periphery camnot hope to be
able to take over and ensure for themselves ultimately their own
autonomous dynémism. Phis could still be done in the 19th century:
Germany, Japan and others began by importing British capital equip-
ment and quickly succeeded in reprodueing-the technologies incorporated




in this equipment. But, in this field as in others, imperialism
involves a qualitative break. So we cannot really speak of "transfer"
but only of the geographical shift of the place where the technology

operates.

It is not a question of reducing the cost of this transfer: cveu
if the cost wae zZero, the technologies of the imperialist centres woulc
not be able to solve the probleme of under-development at the peripher .
For this techmnology is excessively costly, not only beo;use of ite
capital-intensive nature, but because of the wasteful consum;tion
patterns it brings with it, the excessive exploitation of natural
resources that it implies, etc. In other works, this technology pre-
supposes imperialism, i.e. the excessive exploitation of labour in the
periphery. Thus it can only reproduce the relations of unequal develop-
ment within the imperialist system.

If this transfer is not desirable, can we envisage anotber iype,
that of less advanced technologies? The debats about "intermediate
technologies™ suggests this course. Bui we know that, since history is
not & linear advance, the present situafion of the underdeveloped
countries, shaped by imperialist domination, is not the same as thatl
sxperienced by the developed centres of today at a previous stage of
their evolution. So it is no solvtion to borrew the technologies of
19th~century Burope, apart from the fact that they too brought with
them capitalist relations of production. '

3. There is no choice: we have to invemt a new technology whick
i8 able both %o establish socialist relations of production and to
develop the productive forces even beyond the level reached by capi-
talism. '




PThis problem is not specific to the under-~developed societies:
it is a problem of the world system as a whole. We have mentioned
the mass downgrading of 1abour invo]_.*féd in the fragmentation of
jobs. Automation does not involve : higher average level of skill
than mechanization; on the contrarye As automation eliminates the
gimplest manual jobe in some seotoré, the Sapitalist system develops
new parastic sectors of aotivity - usually in connexion with the
“gelling cosis" of monopo],_iétio competition - which are in their turn
affected by gradual downg'i-ading pecause of the fragmentation of tasks.
Overall, the whole of social labour is devalued. Thus concrete and
complex labour, creatc;r of use=valuesy gra.d.ualffr gives way to abstract
and simple labour, & uniform expending of energys which makes still
sore Tealistic the analysis of value in Das Kapital.

_ Por this reason a specific contradiction is developing in our time,
whiobh is evidence that the capitalist mode of production is really be-
coming an obstacle 4o the development of the productive forces. To do
his joby the 19th~century worker needed to be able to read and to counte.
The downgraded worker of our day has a better output ifhe is stupid or
ues an obsession for repetitive gestures. But at the game time the
number of years of post=prinary education has more than doubleds No®
only is edudation no longer useful, but it is becoming a motive for
resistance — passive for the moment — to the work jhposed by capitalisii
Ye4 it slso reveals wha® it could become: &an overall enrichment of the
creative capacities of society. The progréss of ihe productive forces
now requires the gradual abolition of the 'diviaion of lshour which

determined. their previous development. Svoiety is ripe for communisie

Where can this superseding of the technologies of advanced capi-
talism find a way %o penetrate? A 1inear mechanistic view of history
implies that this revolutionery breakthrough can only come from the




wost advanced capitalist societies. But there are powerful obs%aclee
4o this breakihrough. The societies of the capitalist centres are
sufficiently rich, the interlocking of interests sufficiently complax,
the Peeling for privileges which imperialism stimulates sufficeintiy
sharedy for these societies to be abie to walt for some decades yet

in & kind of slow decomposition.

On the other hand, the societies of the dominated periphery have
no longer the timg to wait., With every passing yaai, the material
conditions of their vast masses beocomes more intolerable, while the

palliatives of gapitalist integration beoome increasingly paliry.

4. The correct solution of the problems of transition from capita~-
list undgr-d.evelopment to the blossoming of the classless society in-
volves the development of creativity with respect to socialist tech=

nologies.

1t is not aifficult to list the obstacles to this flowering of
technological creativity. The main obstacle iz the gradual deteriora-
tion of the scientific and technical abilities of the societies domina~
4ed by imperialism. Thie asseftion may seem surprising in view of
the quantitative §r0gress of school education in the Third World. DIut
it is » fact that this progress remains limited and ambiguous: gquanti=
tatively limited, etill lagging behind the progrees of the centrej
ambiguous beczuse of the alienation and "dispossession of %he worl
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which are its necessary concomitant in the forms in which it operates.

Let us take an exauple. The history of the “modernization® of
agriculture in the Third World is that of the dispossession of the




peasants. Highly skilled producers in all times and places, the
peasants of the three continents hava been cgpable, for thousands

of years, of adopting foreign products and techniques. True, these
rrocesses of adoption by empirical observation of results and of
exercise of the talent for reasoning and conducting experiments

bave always been limited by the requir.ments of domination by the
exploiting classesj but they have nevertheless been real. But what is
happening in our period of imperaislist domination? The new technigues
are developed in isolation, in the laboratories and eiperimental farms
of the monopolies and governments. Then, when these technigues prove
useful, i.e. likely to extract surplus value from the peasants' laboux,
they are spread to the ;- sants, i.e. imposed by the government sutho~
rities. Dispossessed ¢. the world, alienated the peasant resists. le
is accused of being a "reactionary traditionalist™. He is sent feams
of sociologists and, nore often, policemen. He finally gives in and
allows himself to be exploited, until such time as he rebels - unless
be simply flees to ths towns Yet surely we could imagine a different
orgenization of agrciomic research, less centralized, established
among the producers themselves, which would enable the technical
revolution to go hand in hand with the revolution of yelations of
produgstion and thst of culture and ideology?

These real obstacles must be countersd by the powerful poterti..
foroes operating in the opposite direotion. First, a less rigorous
division of laborr. There are still many peasants and craftsmen; and
they are still mch lesa “downgraded" than the workers of the developwd
world. Of oourss, oertain specific forms of division of labour (d.ivision
between ages, th: sexes, sometimes castes, etc.) are still a hindrance.
But the diffioulty here is related fo two spheres: that of the rela-
tions of produdtion and that of the ideological superstructures, rather
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than %0 the ephere of technicsl know-howy, which can be acquiredi. U0
var as the techniques are "ideologized®™ and.integrated into the system
of religious imegery, this i< = iaiterent form of dispossession of the
worid, of alienation. But ; is religious alienation, reflecting the
inadequate mastery of n: .ui -, and no¥ commodity alienation which is
closely related to the fra sentation of joba.

In order %o conduc: simultemeously ths thres revolution needed:
that of the relations of production which determines the others, that
o? techniques which enables the first one %o develop, and that of ideclo-
gy and culture which ensures that it develope in the ccrrect direction,
i% is essential tr hawe confidence in the masses. Political, economic
and social democracy at the grass rootis, and real self-management, are
the necessary condiiticus for this re-sppropristion of the world. To
control the productive procese ir also to keep for owe'ir Ccowmunity the
gains cbtained by technical progress., Other..ge “participation® tecomes
a farce and, as in Yugdalavia, the worker is indiffersnt to hie "rights®.
Here science must come 0 the aid of the produwers. Making science erive
the preducers means Lo effect redical chiw,. n adusation (its form arc
its content), and o link theory to prastice ab all leveis. T+ alac newns
suiding the »r~"_.stive apparatue in a direction which will enable it

specifically to meet the problems posed by the jmprovement of producti~ iy

and 6f the level of living of the vast majority ~ for example, naking
industry serve agriculture jn e first long phase of transition.

Immense progreée can already be made at this stage. That is how
the Chinese commune managed to feedy jmep healthy, clothe and house da=
cently hundreds of millions of people while elsewhers the "green revolu=
tion" and western-type ipdustry is avoiding neither hgnger, nor shanty-
towns, nor epidemiocs. That is how Viet-nam succeeded, in wartime, by
artisan methods, in meeting adequately 60% of its non-£ood comsumption

needs and 40% of its capital equipment needs.
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Katurally, we must see beyond these sdvances, But their extension
to millions of producers, and the effective particication of these pro-
ducers in the improvement of their lot, are the hest guaraniee of a suh-
sequent creative ability which can then progress very quickly. At thet
stage, borrowing (with reservations and criticism) may find a place in
the speeding-up of history. Borrowing a technology from %he capitalist
world ie never "innocent", because this technology underpins olass relas
tions or production. But it is an acceptable compromise when the farces
of socialism dominate the situation and are aware of the contradiction
petween this borrowing and the general pol}icy of socialist development.
On the other hand, in other circumstances (for example those of the
countries dominated by imperialism, or those countries which, like the
Soviet Union, believed in the mpeutrality" of technology) borroﬁing
becomes unacceptable because it objeotively strengthens the powers of

domination of the bomrgeoisie and the techno=burseaucrais.

It is understabdable that backward countries which are freeing
themselves from capitalism and imperialism are forced %o adopts at
least in some sectors, the modern techniques that are the ounly ones ab
present known; while launching a specific eriticiem of that technology.
China importe machinery. But the wpodern™ machinery is taken to piecss
in fron of all the workers, who are thue invited not only %tc learn in
a practical way how jt functions, but also 40 re-asgenble the machinexy
in their own way and %o organize their work as they like. Japan anc
Russia also imported machines, and also dismantled them, but only for
the benefit of skilled engineers who were required to reproduce the
machinery and if possible to improve it according to their own logice
¥hat China is doing is different: it has set igself the goal of accom
plising the industrial revolution, but an industrial revolution different
fvom that of the West, an industrial revolution which opens the way %o
the development of techniques which carry with them socialist relations

of production.




