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MODERY AND TRADITIONAL TEZCHNOLOGIES:
AN APPROACH TO THE GENERATION OF TRCHUOLOGLES

APPROPRIATE FCR RURAL TEVELOPMENT )

One of the basic problems facing the Third World countries today is how®
to generate technologies adecuate for an autonomous and self-sustained process
of development. A few decades ago the solution seemed relatively simple: 1o
strengthen the capacity of the small R & D systems of those countries after
the model offered by industrialised societies. After an appropriate scientific
and technological capability comes into existence the rest - its coupling with
the productive system and, conséquently, the starting of a true process of
development, was taken for granted. Besides, the technologies that could not

be produced locally, could be transferred from the developed countries.

As it is now well knowm, this simple scheme did not work, and ome of the
few things in science policy we have truly learned in the last years is that
the relationship\betwéen science énd gociety is much deeper and subtler than
it was formerly believed. Consequently, the first condition to devise a science

policy for the future is to have some idea about how the concept of development
has evolved, and how this evolution affects the role that science and technology
ghould play in the process. In what follows we will briefly analyse that area

of problems and, on that basis, a methodology for generating technologies for

the rural arecas of the Third World countries will be suggested.

THE TRADITIONAL APPROACH TO DEVELOPMENT

The process of development was conceived - and is still being conceived by

most international organizaﬁions engaged in financial and technical aid oxr
assistance - as a linear process. According to this concept, underdevelopment
is an early stage of develogment and, esaantl?llJ, not very dlfperent ¢ror the
gituation of the present developed countries before; or at the beglnnlng, of

the industrial Revolution.

This presentation is mainly based on a paper prepered by the author for the Project
on the Generation of Technologies for the Rural Areas, sponsored by the United
Wations University and the IDRC.



In this coutext the problem of development, a% least from‘a conceptual point
of view, is relatively easy; it consists of repeating the path followed in the
past by the developed countries. In practice, this wich and complex evolution is
reduced to a process of industrialisation. In a certain gense "dgvelopment is
industrialisation" reflects the nineteenth century mechanistic view of humen
progress. Ia this conception of development - which amounts %o a whole vision
of tre world -~ cultural differences were almost completely neglected. The specific
characteristics of the poor societies wexe rainly valued - despite the lip service
paid to their "cultural achievements" - in relation to their relevance to the
prevailing conception of progress. To the extent that those cultural specific-
ities posed obstacles to the weastern-gtyle transfoxmation_of those societies;
they were considered a sign of backwardness and were destined to be changed. In
othex words, cultural differences were implicitly assimilated to the stages of

economic development.

Prom the point of view of the market, this industrialisation wes based on the
demand of the privileged minorities which constitute between ten and twenty per

cent of the total population in moat developing countries, and hold most of the
_economic and poliﬁicalpower° Thes e minorities are predominantly urban, have an

essentially Furopean education, and fol]ow the cultural habits, values and
pattern of consumption of the middle and upper classes of the advanced countries.
A modern sector of the economy was then developed in the backward countries, which
in scme fundamental aspects are closely integrated with-the 1ndustr1allsed

countries.

The rest of the population, mostly rural, has been hardly touched by this
process of nodernisation, and remains more or less in the same state of poverty

and backwardness that hag been its lot for many generations.

The relationship between the modern and the traditional sector is one of
dependency that closely resembles that prevailing between developed and under-
developed countries. The treditional sector prdduces the raw materials that
are exported or required as inputs by the modern gector. Most of the henefits
of inteinational trade are invested in the modern sector = 'a considerable part
goes %o consumption of Iluxuries- which, added to the great wage difference between
the two sectors, tends to wideng/or at least maintain, the economic gap between

the two sectors. \




SCTENCE AND TECHNOLOGY 1N THE CLASSICAL APPROACH TO DEVELOPMENT

What‘was the role of science and technology in this scheme of development? In
the first place, and taking the evolution of the developed countries as a determinant
paradigm, it was implicitly assumed that technology evolves in a kind of gelf-contained
process relatively independent of the human will. To use & biological simile,
technology evolves as if directed by an internal genetic code little affected by the

external environment.

The fact that modern technology originated in a particular group of countries
with given cultural and socio-economic conditions and that, consequently, it might not
be adequate in a different environment was not taken into account, except for the
recognition of the necessity of minor adaptations. This ig a logical consequence of
considering cultural differences as mexe stages in the process of development; the
idea was that the "universal® western technology - not the scientific knowledge on
which this is based - superimposed on "backward" societies, will finally lead them

towards the true road to progress.

As a consequence of this conception, R & D systems were created in the developing
countries with the same imitative criteria that were used to induce industrialisation.
They have the same structure and follow the same general principles of those in
existence in the advanced countries. It was assumed that once a "modern" scientific
gystem - in the sense of subjects of researca, quality of personnel, equipment, etc.

- came into existence, it would, in due time, naturally connect with the productive

system through the classical chain of basic, applied, and development research.

As it is now well known, those expectations were not fulfilled. Despite the
advice and material help of international institutions and scientific centres of the
advanced countries, the R & D system of the developing countries proved incapable of
generating any significant amount of indigenous technology. Even in the field of
adaptation, in most cases‘they are only'able'to introduce minor modifications to adapt
a final product or process to local conditions, or to make better use of the particular
combination of factors of the country involved. And for the study and solution of the
basic problems of the pbor sector - mostly rural - of these societies, their contribu-

tion has been negligible.

The reasons for the failure of the R & D systems of the under-developed countries



are very complex, and inciude socio-ecouomic and polltloa faciors whacn we cannot
analyse here. However, even from the point of view of the technological dimension,
the causes of the failuxe are faivly evident. The explicit objectives of the R'&‘D
systems of the developing countries were first td interact with the productive system-
mainly the industrial sector - to satisfy the demends of the international market, aﬁd‘
second, to generate immovaiionsg in order to be able to compete in the intexnational

market.

As the intermal demand, as we have already seen, is shaped by the @atteﬁa of
consump tion of the developed countries, and consequently requires the same technology,
it is difficult to sece how the weak R & D systems in the poor countries could compete
with the scientific and technological structure of the industrialised centres. The
failure to contribute to solutions of the problems of the rural areas ig determined by
the fact that the R & D systems are connected with the modern or rich sectors, aﬁd
have very weak links with the traditional sectors. In addition, the vast masses of
the poor rural arecas ezert very little demand on the economy, and consequently on the
geientific system. They have needs, but not the means to transform them into effective

demand.

A NEW APPROACH TO DEVELOPMENT

The theory of dependencgl

The concept that development is not a linear process, and that underdevelopment
is not simply an early stage of development, had already been stated in the nineteenth
century, alithough the word "developuent" was not yet incorporated into the socio-
political language. The analysis of imperialism by Marx and his followers was a

erucial step in that direction.

In the last decade, mainly in latin America, a strean of ideas developed in which
the central theme was the &tructural character of underdevelepnent. According to this
position, capitalism in underdeveloped countries, although having the same general
characteristics ag in the industrialised countries, also has some peculiarities that
are largely due to the position of those countries in the international power structure.
Underdevelopment is not merely the first stage of development but represents’a different
structural situation, largely generated and conditioned by the existence and evolution
of developed societies. During the process of colonial expansion, and partlcularly

ag a regult of the industrial vevoluticon, the countiries of the Third World were
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incerporated into the invernmational cepitalist system as peripheral, dependent econonies,
essentially exporters of raw materials and imperters of manufactured goods originating
from the great industrial\centr.s, The structure was based on the alliance between
local beneficiaries (land owners, importers and exporters, Tinancial elite, etc.) and

the international centres of world power.

The form of dependency has suffered certain changes in the last few decades. A
great part of the goods which were formerly inported are now produced in the developing
countries, mainly by nultinational corporations or by local enterprises associated with
them. Another development in the last few years, but still in its very early stage of
implementation, is the transfer to the developing countries of those industries that,
due to‘their low profitability or emission of pollutants, are not compatible with tae
high standard of living of the industrialisged countries. Alilthis development tends %o
create a new international division of labour, in vhich the fate of the poor countries
is again to be the peripheral proletariat of the big powers. The instrument of doming-
tion is now, more than military and political power, the scientific and technological

superiority of the advanced countries.

The theory of dependency represents a great step forward from the classical apprcach.
By recognising the structural character of underdevelopment it showed that, unless radical
changes occur in the international as well as in the national relations of power, there
is little hope of a true and sustained developrment of the poor countries. As for the way
to induce those changes; there is a wide range of cpinion: from the hope that they can be
achieved by promoting gradual changes, even with the support, or at least the
acquiescence, of the centres of power (the NIEO is a manifestation of this tendency) to

the conviction that only through armed struzgle-can the necessary changes be produced.

There was a point, however, where all these positions coincided until recentlys
once overcoming the structural obstacles, the objective was tc build societies as
"advanced" as the modern industrialised countries. The model could be a modified, more
"humane" form of capitalism, or a scocialist society, but the central objective remained
more or less constant: a society in which evexy person can have the standard of living,

or the level of consumption which is now the privilege of the developed countries.

In this context the role of science and technclogy remained hasically unchangeds
"to catch up" with the advanced countries, and to give the developing countries the
same benefits as those given to the rich countries. The nmodel of scientific and

technological development of the western societies remained unchallanged; technology



was still conceived implicitly as a sort of 1ndepenaent varlaale, and the backward
gsocieties have the duty to adapt thenselves in order %o be able to incorporate all

its benefitsg.

The VWestern Model challenoed

In the last years ﬁhe conception of the western model as being practically the
only model of "progceuulve" socicties has undergone radical changes, and an integrated
approach to development has started to emerge. The reasons for these changes - as in
all social processes - are difficult to trace in detail, but there are some basic

elements that can be identified.

One of the most important of the elements of change -~ if not in the building of
the new approach, at least in helnnnm to convert it 1nto an intellectually respectable
option - is the fact that for the first tinme since the industrial mwevolution the western
world has started to have serious doubts about the soundness and rationality of its own
way of development. As is well known, doubts abcout the intrinsic valués on which present
western culture rests have been expressed from inside in the past. However, those
critical analyses were always restricted to individuals or small groups ~ artists,
philogophers, dissident political groups - and never reached any kind of consensus in
the society as a whole. Vhat is different now is that these doubts extend even to the
naterial basis of the western society, and they have reached wide sectors of the
population, including scientists, politicians, intellectuals, and a considerable part

of the informed general public.

If one looks at the evolution of ideas in the last few years, it seems apparent
that the main cause of the re-evaluation of the western approach to its own development
was the sudden revelation that humanity was probably exceeding the carrying capacity
of its physical environment. A deeper look, however; reveals that the realisation <f
the environmental risk only triggered off fears and doubts that were more deeply rooted
than the simple concern for physical survival. A very brief analysis of a few facts
will be ehou@h to clarify this point.

In the first place, it is interesting tc see the evolution of the content of the
Yenvironmental problematique" When it began, a few years ago, its main enphagis was
on the limitation of the physical resources ultinately available to mankind, and the

nain raspousibillty for the ensuing dangers was placed on the rapid growth of the
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population, particularly in the underdeveloped countries. Typical literature on this

subject was The Population Bomb (Erhlick) and The Tinits to Growth (Meadows et al.).

Despite its linmitations, this approach contained two basic ideas that, although not

new in themselves, were new in their global implications. The first was the conception
of a single hunanity, in the sense of total interdependence of all human societies -
"the Spaceship Earth" -'and'secondly the awareness that the indefinite increase in
naterial consumption is in the long term a physical impossibility, as well as a doubtful
social goal.

Fron those sinple ideas, what can be called the "environmental movement™ has
developed a current of thinking that greatly transends the original approach. It has
incorporated the concept of "human environment" not merely to denote the human material
counterpart of the physical environnent, but as a proxy to call in question all the
basic values and goals of western society. To a certain extent, the environmental
movenent is substituting for the political parties, who are wholly incorporated into
the system, and are unable to express the deep sense of frustration and lack of meaning
and purpose.that perneates all social strata of the western world.

Another fact that reveals the true nature of the envirommental problematique, is
that it is difficult to conceive that the revelation of the possibility of physical
limits to econonic development would have cause so rnuch concern, had it taken place in
the nineteenth century, or even before the Second World War. TUntil that tine there was
a general belief in the basic values of western society and, above all, a seeningly
unshekeable conviction on the capacity of science to overcome all possible obstacles to
an endless hunan naterial progress. In the lagt few decades this blind confidence in
science - or perhaps more exactly in technology - had, to a great extent, vanished: for
the first tine since the beginning of the Scientific Revolution, the western man started
to question the ains and role of science in society. Some of the reasons for this
attitude can easily be identified and refer to the awareness of the actual or potential
dangers of sone recent scientific developmenté: the atonic bonb, the possibility of
nanipulation of the human nind through psyche drugs, the possible implications of the
nanipulation of the genetic code, the visibleydeterioration of the physical environnent,
etc. There is another notive, however, that is deeper and subtler: the growing realis-
ation that to consider technology'as a sort of independent variable that increasingly
shapes thé‘whole gocial fabric - values, notivations, interpersonal and social
relations - has led to a degree of alienation that deprives individual and social life
of all real nmeaning and purpose.



The extent and the content of the process of self-criticisn that the westemmn world
is undergoing is well knowm,- 80 we do not need to revise it here. There are sone
consequences of the process, nevertheless, that we will exenine briefly, because they

are especially relevant to ovx purpose.

The nain consequence of the debate has heen to destroy irreversibly the conyiction
that the way of development of the western world in the last two centuries is ﬁhe best
possible cne or, at least, is the one inexorably and unlllncarly predetermlned by the
"patural” growth of scientific and technological knowledge. This reasoning, although
started in a necessarily negative attitude, has an important positive counterpart: the
way a society develops is based ultlnatoly on the basic values of thdt society, and
these values can changs, as they have changed throughout hxst"sry° The direction in
which scicnce = or better technology ~ develops: ig, to a great oxteﬂtg also a function
of those wvalues;  there isnmfhingpredetermined in the type of technology a gocliety

creates. It is true that geientific xnowledze evolves through a certain lozical

sequence due to its very ‘nature, hut a given body of scientific knowledge allows the
creation of many possible types of technology, and the one adopted depends ultimateLy
on the goals and values of the scciety involved. In other wowds, the predlczment of
western society is not en irreversible process, os sone lines of criticisn seem to
implys there are options, and history is still on open-ended process with neny degrees .

of freedcn.

One ‘of the main results of the debate going om, has been to change the attitude of
théhwest=rn world towards other cultures. Faced with its own linitations, and with the
necessity to find new options, the western countries had to begin to re-cvaluate the
content of other culturcs. It is not onlv a question of trying to assess thelr anproach
to devolopnent in the traditional material semse, but above all, it is an effort to txy
to understand their whole conception of life manifested through values, social and
interpersonal relationships, philosophy end religion. It is the growing awareness that
other cultures cen neke fundanental contributions to the construction of a better

society.

This realization of the presence and importance of other cultures hag mother root,
no less important than the one referred to above, but less obvious. Since the consolid-
ation of the European doninance in the ninetecenth century, the predoninant vision of

the world of the western culture was that ofta.“civilizedﬁmcgntre, surrounded by a




vast hinterland whose ﬁnly resl inportance lay in the provision of raw materisls and a
few luxury geods, and the abgorpticn of western indusitrial producticn. The culiural

backgrounds of those dirly perceived societies were considered nainly as velics of the
ast, opposed, or at least irrvelevant, to the building up of a really progressive and

"nodern" society.

During this century the conditions of the world on which that vision was based
has greatly changed. The now so-called Tnird World has left its passive role to
becone a living, dynanic presénce. Pirst, there was(the Rugsian Revolution on the
very fringe of the western world, followed by the process of decclonisetiong the
energence of China as a big power and a new option of developnent; the liberation
wars: Vie*nanm, Algcria, Cuba, the Portuguese colonies; the creation of OPBEC, through
which, for the first time in modern history, a group of develcoping countries con
influence the very eccnonic foundations of the developed world. These are only the
nore visible nanifestations of a deeper, widespread phenonenon: the will of the nasses
of the Third World to put an end to nisery and oppression and to reassert their own
identity.

Tor the western werld one of the results of this conplex process has beeﬁ the
realisaticn that they are no longer the only protagonists of history; the awareness
that hunanity is really conposed of nore than four billion pecple and that everyone
has the right and the will to contribute, in some way, to shape the futurc.

In ccnelusion, the process of "westernization", in which the developing countries
acted almost entirely as passive recipienta of an external culture is coming to an end,
and a nore equilibrated relationship is emerzinzg. There is no doubt that western
influence in the rest of the world, if liberated fron the evils of imperialiéu, can
have nany beneficial effects; there is ne doubt either, that the Third World can make
subgtantial cultural contributions to the benefit of the western world. This process
of matual fertilization could be a bhasis for the comstruction of a true new world
order. It will be, however; a long and difficult task, and one of the preconiitions

of success is for the Third World countries to find their own approach to development.

Basic characteristics of the new anproach to development

The central elencnt in the search for a new approach, is the re171sa+1vn that
underdeveloped countries cammot repeat the path followed in the past by the now

developed countries, because the higtorical conditions are entirely diffexent. Dumnb
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the Industrial Revolution the western countrigs‘had no competitors in the world; they
were the centre of eccnomic, nilitary, seientific and technological powexr, and 80 they
could shape international trade, anl to a great extent the hational econonies of the
peripheral countries, according to their needs. They could export whatever nanufactured
goods they produce and, protected when needed by their political and nilitary power,
they had easy access to the raw materials of the rest of the world. It is obvious that

this situation camnct be recreated today for the benefit of the developing world.

But even leaving aside the type of path to be followed to develop, it is ocbvious
that it will be practically inpossible for nost developing countries to reach the
standard of living of the inddstrialised countries -~ in temrms of the sane pattern of
consunption - in the foreseeable future. In 1970 the average GNP per capita of the
advanced countries was about 2030§US (1960 US); for the developing countries it wag
about about 170 for Africa; 115 for Aéia9 and 445 for Latin Anerica. The GNP of the
developed countries increased during the period 1960 ~ 1970 at a rate of 6% per year,
which means an annual growth of around 5% for the GNP per capita. In the developing‘
countries, during the sane period, the GNE-was growing at 4% o 5%, which neans 1.5 to
2.5 for the GNP per capita. Bven agsuning for the poor countries rates of growth of
the econony ccnsiderably higher than those observed histcrically, there is practically
no chance for the Jdeveloping countries to catch up with the industrialised world in

terns of overall consumption.

The availability of natural resources and the effects on the environment deserves
also sone consideration. According to the nost reliable forecasts, around the besgin-
ning of the next century the population of the earth will be approxinately 7 billions-
with nore than 5.5 billicn belonging to the developing countries - and will probably
gtabilize at about 10 billicns during the first half of the 2lst century. If this
huge population is going to have the same type and volunme of consunption that the
average industrialized country has today - not to rention the level of consunption
they will probably have thirty years fron now - the pressure on the natural resources
and the environnment will be enornous. 1t is not so much a pfoblem of ultinate physical
linits, but that of the generation or the capital required to develop such amount of
conventional resources, or of the technologies needed to create new ones, oxr to prevent
or correct the effects on the environnent. Tt is very difficult to predict the exact
forn those restrictions will take, bqt they will surely inpose sone linitations on the

unlinited exploitation of natural raw naterials.
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The above arguments against the possibility of the developing countries repeating
the type of development of the industrialised countries are all on the negative aide.
There are; however, positive reasons td'justify the search for a new ideal of develop-
ment, that stems from the previous discussion on the western model of progress. First,
to repeat the western model - despite the many positive aspects it contains - will
lead to the same situation of social and internaﬁional inequality, wasteful use of
resources, deterioration of the natural envirvonment, and growing alienation that con-
fronts the western culture today. Secondly, the Third World countries have cultural
characterigtics that are wdrth pregerving; they are the common heritage of mankind,
and using an ecological analogy they constitute the genetic reservoir of future

cultural options.

The distinctive element of the new approach to development, as compared with the
ntraditional” one, is that it is centered in the concrecte human beings; in other words,
the well being of individuals will not be the by-product of general economic growth,
but a specific target whose attainment will condition the whole social and economic

organigation of the country.

According with this approach, development will be centered around the concept of
"hasic needs". There are many definitions of this concept, but it is basically the
recognition that each human being simplykbecause of his existence, has the inalienable
right to the satisfaction of certain needs which are essential for a complete and
active incorporation into his culture. Some of those basic needs - as food, shelter,
health and education - are relatively invariant through time and cultures, and easy to
identify. Other needs, however, asscciated with consumption, or of a more spiritual
nature, are more difficult to define. Historically they have changed with each society
and with time. Wew ncels are generatéd by the evolutioh of cultures, by new forms of
gocial organigation, and by technological change. In judging which of those needs are
really "basic", and their relative priority, a large dose of subjectivity, or social

bias, is inevitable.

The only way out of this dilemma - deternining which are the legitimate social
needs for the majority of the population, and not cnly for an economic or intellectual
clite - is to establish mechanisms of participation to ensure that all social decisions

really represent the will and aspirations of the populace.
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- Self-peliance

In the new approach to development, the mechanien of change is cemtbercd around the
concept of ngelf-reliance”. 4 briefl analysis of its origin and content, will give sone
indications as to whether or not it is the appropriate neans 4o achieve the simple

objectives we were referring to.

The emergence of the concept of selfi-reliance was received in many circles of the
developed countries with strong feeclings of distrusts it was congidered at best naive
and unrealistic, and at worst a tentative of disruption of the international systen.
Leaving aside the cases where the motivation of the distrust was rooted on the defense
of vested interests, this attitude was based generzlly on a pisunderstanding of the

true meaning of self-reliance.

Tn a very siomple definition, gself-reliance

n_..is to be understood at the national level of cach developing country as
the will to build up the capacity for autonomous decision-naking and implement-
ation in all aspects of the developnent process including science and technolegy.
This approach to gelf-reliance is reflected internationally as opposition to all
forms of dependency. It calls for changing the node of incorporation of the
develcping countries in the international, political, ccononic and cultural
gystens", ; ’
(The Role of Self-Reliance in Altermative strategies for Development, Pugwash
Synposiun, Dar es Salaam, ”nd - Gth June 1977).

Before entering into the consideration of the meaning of the above definition, it
is intcresting to analyse why the concept of self-reliance emerged, as it is often
argued that it is not necessary to achieve the objectives of development. This position
ig largely based on the old prenise that the feservoir of pcientific and technological
capability, nanagerial gkkill, and capital of the developed countries, could be uged

through transference and foreign aid, to create modern societies in the poor countries.

The long and bitter experience of the post war period hag ghown, as it is widely
known, that this conception ig at best, the truly nalve and unrealistic one. The
foreign aid has been, besides the econonic and political condition often attached to
it, only marginal to the needs of the countries involved; as for the transference‘of
knowledge and skill, it had been too often a transference of problens rather than of
solutions. The developing countries are finally learning what they should have iearnt
much earlier; that what they do not do for themselves ncbody will do for then. Foreign
aid and transference of knowledge could be very useful, but only in the context of a

really autononous developnent policy.
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Consequently, self-reliance is basically the recognition that the main responsibility
to solve the problems of underdevelcpment lies in the developing countries themselves.
If it is accepted; furthermore, that the developing countries, for the reasons already
given, cennot copy the type of scciety of the industrislised countries, it is clear
that they will have to rely mainly on their own resources, hunan as well as nmaterial.

To follow a path to Jlevelopment different fronm the one followed in the rast by the now
advanced countries, means that they will have to initiate a process on which there is no
previous historical experience. They will lave tc confront new problems because socio-
political conditions have changed,; and also because the relatidnship between knowledge,
technology, resources and population had very little reserblance with those prevailing‘
in the past. In these conditions, it is obvious that the developing countries will
have to look for solutions in the efforit; imagination and creative capacity of their

own gocieties.

Finally, development, progress or evolution - whatever we may choose to call it -
it is not sinply a techno-econonic phenomenons it is algo, and mainly, a process
‘through which a society continuously creates and reasserts its own identity. The
cultural heritage of a society is an obstacle %o developnent only when this is seen as
the passive and indiscrininate acceptance of an exogenous cecneception of the world.
-However, when development is conceived basically as an endogenous transformation in
which external experience is not inmposed by voluntarily and selectively incorporated,
the specific cultural characteristics of developing countries could be, instead of

obstucles, the dynanic nucleous of the process of change.

Collective self-reliance is only the natural extension of +the concépt of self-
reliance. In the first place it is the awareness that, sharing basically the sane
problens, regional co-operation could be the best way to enlarge the basis of human and
natural resources required for development. Secondly, but not less inportant, co~-
operation for a conception of development that it is not centred in economic growth,
but on human being congidered in all their dimensions - naterial, cdltural, gpiritual -

could be the first step in the creation of a nore equitahle world order.

A criticisn that has been frequently raised against self-reliance, and specially
against collective self-veliance, is that it represents a tendence towards autarchy cr
self-sufficiency that will disrupt the present world order, and will be an obstacle to

the objective of an unified hunanity.
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The truth is that self-relience not only is not against solidarity at world level,
but it is a contribution to that ifeal. In the present world order relationsnips between
countries are of conpe: tition and dominence, and tne vhole structure tends tc benefit the
rich industrialised centres. It is a s yeten with strnng interconnections, but with an
alnost complete lack of soliclarity.

; The aim of self-peliance is to substitute a systen of real solidary co-cperaticn
aneong partners with egual rights and obllﬁmtlonsg for the present stwucture of
institutionalised injustice. During the transitional period it is highly probable that
the developing countries will have to detach thenselves partially fron the international
system - ahove all in comnection with trade - to reorient their productive systems in
the new direction. The corcentration on the satisfaction of basic needs with the

esulting changes in the patterns of consunption; the reliance on local natural resources,
and the regional co-operation between developing countries, will undoubtedly call for a
dvastic chanze in the present patiern of international trade. This partial detachnent
- or de-linking - will be, however, only trangitory, and it will be fallowed by a

reccupling on a new nore equitable baeis.

Tn conclusion, self-reliance is not an wnrealistic, romantic conception, destined
to fade away when confronted with the "ard facts?. It is the natural, unavoidable
strategy of develcopment gtenning precisely from the acceptance, at lagt, of the hard

facts.

GENERATION OF TECHNOLOGY BY THE THIRD WORLD COUNTRIES

It is obvious that the process of transformation of the developing societies on

the conditions we have briefly described, requires the generation of its cwn technologi-
cal sclutiong. Besides, technology is, in a wide anthropological senge, possibly the

rnost inportant compcnent of culture. It determines the relationship of community with

its natural environment, and it is the nost concrete expression of ite values. Consequently.
one of the main objectives of any process of developnent by the poor dcuntries,‘should be

to reinstall technology as cne of the central elements of their own cultural creativity.

The experience of the past sug gzests that o new. approach to generate technologies is
required. The problen is: how to connect effectively the R & D systens of the developing
countries with their own societies, and how 4o make then able to produce the knowledge

and technologies needed for an autononous and self-sustained development.
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To comnmect the R & D systens with society seened melatively simple thirty years
agos now the facts have shown that it is extrenely difficult. We are aware now that we
have only one historical example of "matural™ evolution of that process ~ the countries
that entered the Industrial Revclution iﬁ the nineteenth century - and the econonic,
gocial and political conditions of that phencnenon were entirely different fron the ones
prevailing today. Afterwards, only three countries - Japan, the Soviet Union and China-
have succeeded in using science effectively for an autononous development project, and
in all three cases this has been one of the results of deep political, social and
econonic changes. Fronm all those antecedents the Third World countries can extract

gone useful teachings, but on the whole they will have to devise their own solutions.

Probably the most relevant teaching on the past experiences is that science
becones really linked with society, when society exerts an effective denand for
technological solutions on the R & D systens. In the western countries this denand
was provided by the Industrial Revolution and the emergence of pariianentary demoeraciess
in Japan, the Soviet Union and China, by autononous national prcjects devised and

implemented by political and econcmic elites, or by revolutionary parties.

In the Third World countries it is difficult to predict through what type of
nechanisn they will generate adequate gocietal demand on their R & D systen. We know,
however; that participation - one of the central elements of the emerging mew approach
to develcopnent - will play a deternining role. Consequently, one of the nain arcas of
problens to explore is social participation in the generation of technologies

appropriate for an autonomous developnent project,

In what follows we suggest an approach to develop technologies foer the Third
World countries. Although the approach, or methodology, could bLe applied in any
social environment, we will refer specifically to the rural sector, because it is
the most inportant one in. nost developing countries, and its transformation could be
the driving force to change the present structural relationship between the two
gectors.

One of the main elenents of the approach proposed, is that the maximun possible
participation of the local people should be ensured through the whole process. This
night sound rather unusual, but we have to renerber that in the developed world common

people participate in the creation of the technologies they will use. This participation
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ig inplemented through complex indirect nechan;mns that nnmnally ensures the accept-
ability of new teonno_ovies even before they reach the potential users. Those
nechanisns include public o&;ni m expressed through the aedia, advertising - that
although intended to orient demand, is bosed on the basic motivations that generate it -
narket surveys, etc. It should also be renmerbered that as people perceive the growing
influence of science in evexryday life, even in the advanced countries there is a
general feeling that much pore direct participation is needed in the weneratlon of the
technologies that so eeply affects all aspects of people's life. The recent public
demonstratlons in seversl countries against the building of nuclear facilities are an

inpressive indication of that attitude.

Tn the rural areas of the developing countries those nechanisne of participation
have never existed and should be created. The nain specific reasons to induce
partlclpatlon in the generation of technologies - begides the fact that it constitutes

a bagic hunan right ~ are the followings ,

a- The technologies used by the traditional sector are based greatly on empirical

knowledgze, which is transnitted nainly by verbal tradition and ig the result of
centuries of struggle to survive. This knuwleage is conprised of a great ancunt
of useful information on the physical enV1rcnment, and on the ways to use it to
provide for the essential needs cf ;lfe, Chuﬁleu with nodern science, this
empirical knowledlge could greatly contribute to the solution of many techno—

logical problems of the rural areas.

= One of the nost difficultvaspects of the introduction of new technologies in
pooxr rural areas is to induce people to accept then. This is not 80 nuch
because they are "conservative!, as it ig commonly assuned, but because
reople generally tend to reject changes in their way of living, unless they
have partlclpateu in gone way in their goneratlwn, Ag we have aLready seen,
in the econonlcally acvanced gocieties, that “art cipation is cnsured
through indirvect mechanisns. However, historical gwperlenue ghows that
these nechonisns frequently fail, and new technologies are rejected when
they reach the pmarket for reasons that are not nore "rational" than the
rnes that induce the rural poor to reject inmovations introduced from out-

sidae.
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¢~ One of the Jifficulties the peasants experience to golve, or at least to pose

- clearly, their probiems ig their almost complete ismorance of the possibilities
and linitations of nodemn sdience and technology. Participation in the process
of creation of technologies will help then %o overcons that obstacle, and to
incorporate seience as a nomal elenent of their lives, as it is the case in

the richer parts of the world.

d- The resulting technologics should be produced as nuch as possible by the local
pecple with local rescurces. The Participation of the populace in the process
of generaticn of technologies should centridute to generate the gkills neces-

sary for their use and production.

The Agsunption or Paradims of the R & D Svratens

Previous to the Jdescription of the sugested approach, we have to consider now
the present R & D systens deternine the orientation and content cof the research
connected with social problens from the point of view of the specific technelogies
required to solve them. As it is known scne develcped countries have veory well
defined instituticnal stmuctures for establishing the divection and content of the
scientific effort in relation to their rain objectives of development. In other
countries such fornal arrengenent ig almost completely lacking, and the R & D systen
works more or less independently of the frrmal structure of the national planning. In
both cases;, however, the efficiency of the R & D systems, in terms of their contribu-
tion to the general ovjectives of their countries, is nore or less the sane. Of course,
this statement does not represent a valve judgerient on the intrinsic desirability cof
the direction of develcpments it only expresses the fact that the R % D systens of

the developed countries respond efficiently to the inmplicit demand of their societies.
Y

The explanation of this fact is vexy sinple, and we are geing 10 exanine it briefly
only because it is often forzotten in the analysis of the problenms of the developing
countries.

The deternination of the adequacy of a technology to a given society is a problen
with nany variables, only o few of then being strictly technological. Most of these
belong to the fields of ecconcnics, sociolegy and social psychology, and form what
night be called a set of assunptions or paradigng, which constitute the frame of
reference of the R & D system. Some of then for the advanced countries can Ye stated
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as follows: the scarce factor of producticn is labour, so the nore capital~intensive
technology is the better; it is necessary to gtinulate consunptlun by producing as nany
varieties of gooas to satisfy the sane needs as possibleés the dynanics of the econony
depend to a great neasure upon a rapid circulation of zoods, so a relatively fast rate
of absolescence is desirable; a considerable part of the population has its hasic needs
nore than fulfilled, so its consumption can only be stirmlated by the production of nore
and nore sophisticated goodé, irrespective of their real sccial value; it is a highly
competitive economy in which innovations are essential to survival, and they have to be
stirmlated even when they waste rescurces, in the semse that they result in the
production of nore complex and expensive zoods that add nothing, or very little to the
rational satisfaction of the needs to which they are directed; natural resources or

their substitutes, with a very few exceptions, are available in unlinited anounts.

These are only a few examples of the set of assunptions that direct the effort of
the R & D systens of the developed countries of the capitalist world. They are the
expression of the most basic characteristice of those societies, and are seldon
explicitly stated as they have becone ass1n11ated by every nmerber of the R & D systens.
This is the reason why any scientist or tcchnolo rigt of the developel world, whatever
his personal social position or political ideology, when faced with a technological
problen rejects automatically, almost unconsciously, any solution which does nct conforn
with the accepted assumptions. This is the first filter that sorts out any possible
technolo*ical solution which can be of application to the specific problens of the
developing countries. The trivial but inportant point here is that without that set
of assunptions or any other equivalent, no technological problen can be stated in

neaningful terns.

Ia the developing countries, the R & D systens have evolved with the nodern sector
of the econony, and are closely connected to the R & D systen of the advenced countries.
Its paradignatic deterninants are very gimilar to those of the developed societies, and

this similarity is continuously enhanced by 2 well known feed~back process.

Tn the traditicnal sector, on the othér hand, the problen area is different fron
- that of the nodern sector, and consuquently the assuuptlons of the R & D systen cannot
be applied to the sclution of its problen. It is an essentially non-explored area and
there is no set of paradigms which could forn the bagic franework to direct the efforts

of the R & D systens. Without that frane of .reference, hunzer or illiteracy, for
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ingtance, are not problems fron a scientific point of views they are only facts. They
becone scientific or technological problens only when their social, econonic and psycho--
social paraneters and variables are unanbiguously definel. The consequence, which is
widely known, is that the traditicnal sector exerts very little demand on the R & D
systen of the underdeveloped countries; ‘

This systen does not contradict the fact that the R & D systen performs sone
research on the problems of the traditional sector that results in the introduction
of a few nodern techmologies. The important point, however, is that the research ig
directed towards the inplicit assunption that the criteria applied to the nodern
sector are alsc valid for the traditional secctor. This necessarily results in a piece-
neal approach that induces the introduction of some 'rmoderm® technologies; without
taking into account the overall social effects.

In conclusion; a basic elenment of the R & D systen of the devel ring ccuntries
fails to direct its research in a set of assumptions enbolying a whole new concept

of development. This would give the underdeveloped countries, and not nerely the

nodern sector, a frame of reference for adequately defining the type and cheracter
of the technologies required.

THE ELEMENTS OF THE PROPOSED APPROACH

The methodclogy starts by agsuning that the type of technclogy a developing
country should use cannot be deternined in a sinple and a priori basis (i.e. labour-
intensive, soft, small simple, intermediate, etc.) or that all existing technology
has to be rejected, whether nodern or traditional. The characteristics that a
technology must have, to be the nost appropriate for a given probleri, should enerze

naturally from its very process of creation.

We will describe briefly the main elenments of the methodology. It is obvious that
these stages do not constitute a strict tine sequence, as they will take place
sinultaneously. The pain task, to build up a set of conprehensive, valid assunptions
or paradigms, constitutes a dialect;c process. A few initial assunptions will fomm
the framework for the definition of technologies, but the experience gained in their
building and application will revert to the assunptions to nmodify, enlarge or complete
then. Thig is the process that now operates in the advanced countries and allows

then to generate 'spontanecusly' technologies adequate for their needs and aspirations
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and that needs to be induced in the developing couvntries.
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The elements of the methodology are the followings:

The general socio-econonic characteristics of the selected reg ion should be

evaluated. ’ :

The scope of the analysis and the methoedology to be applied will depend on the

inforrmation on the region and on the objectives of the regearch project.

However, in order to obtain an adeguate understanding -of the nore inmportant things

that are going on in the gelected corrmnity, as well as of the higtorical process

that has led to its present situation, a )a31o knowledge of the following elenents

will be necessarys |

1~ Nature of the national and regional socio~econonic formation in which the
corrunity is immersed.

o~ TForms and nechanisms of artluulatlon of the comnunity with the socio-econonic
fornation in which it is included.

%~ Social relationships and fors of production inside the cormunity.

4- The econonic cycle inéide the comnmunity, and form of appropriation of the

econonic surplus.

s the effort is nade by the local populaticn and scientists to analyse the ourrent
situation in the corrmunity (a- above) technological problen areas will he identified,

and some of then will be chosen for research.

Thig part of the work is concerned with the deterninaticn of the functions that the
required technolozy is expected to fulfil. The first step is one required in any
scientific research into a new area: to agk the very basic questions referring 10
the specific technological field selected' What is the purpose of the technology?
What need or needs rust it satisfy? Who will really benefit fron the solution?

These are only a fow of the nany questions to be answereds what we want to enphasise
is that it is necessary to start by rejecting, as far as posgible, any preconception
or prejudice about the nature of the multiple needs (social, econonic, psycho-social)
it has to satisfy.’

Tt seems obvious that this kind of question is always acked when a technology is
beinz developed. The real point is that in the customary work of the R & D

systens the answers are generally obvious, for reasons already exanined: the
scientist is working on problens that belong to his own econonic, social and

cultural sector, so he has the tendency to apply the sane crite:ia to a completely
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different environment. He frequen®ly assunes that he has to satisfy the same needs,

but on a lower level, Jdue tc linmitations posed by the local economic conditions.

A typical example of the nistakes to which this approach can lead is posed by the
housing problen. Technologists tend to believe that, given the precarious situation
of the peasants, they will be content with any house ‘that offers them a reasonable
degree of climatic protection, and a ninimun of nodern sanitary conditions. The
result is that in nany cases, to the disappointment of the well-neaning technologists,
the peasants prefer to live in their own poor dwellings rather than in the supposedly
better new cnes. The cause is that a house, besides giving clinatic and sanitary
protection, has several other roles to fulfil: socia.lgyeconomic9 cultural, and
psycho-social. If these elenents are not taken into consicderation, the final

product could he unacceptable to the people, even if it were rmch better fron our

point of view than the one being currently used.

This part consisis of the analysis of the solutions that the local corrunity has
traditionally given the problems identified. We must renember that cormon people
have had to solve their problems in their own way ouch before’modern science was
born.

This part of the research is a very difficult one, because in nost cases it is not
the ﬁroblem of sinply adopting the traditional specific technologies being used, but
one of extracting the original ideas they night contain, and stulying then, applyinz
the resources of modern science. The nost important local contribution would

probably be nore then in concrete svwecific technolosies, in new approaches to the

solution of old problems, that nay stimulate scientific research in hitherto

unexplored directicns. Besides the nethodological difficulties, this approach

requires an unprejudiced and open-ninded attitude, that is not one of the renmarkable

characteristics of the R & D systems in respect of traditional knowledge.

To give an exanple of traditional technologies, we can take the preservation of
food, an extremely inportant problen for countries with poor transportation,
particularly in the tropical reziocns. In many rural areas; people preserve neat
for long periods of tinme by exposing it to the solar heat under certain conditions
they know through a long experience. The central idea in this technclogy is the
utilisation of solar radiation, a cheap and always available source of enersy. This

idea, coupled with nodern science to improve the process fron the biological,
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sanitary, nutritional and econonic points of view, could help to solve one of the
inportant problens of the rural areas.

e~ A general survey of the natural resources of the area should be carried out.

A very inportant point to keep in mind here is the concept that natural resources
are enerated By the combination of some natural object with science and technologys
there are no natural resources in an absolute sense. This elenentary concept is
frequently ignored in developing countries, and there is the tendency to consider
natural resources as those taken as such, by the industrialised countries. So thé
research rust include not only the natural rescurces already used, but also those
that can have potential application for the problen area beinz studied.

f- With the information gathered in the previous stages, a set of assurptions or
paradigns will be derived, which will be the frame oxr reference for the final step
of developing the reguired téchnology. The set of assunptions ~ which will contain
scientific, technological, economic, social, psycho-gocial and anthropological
infornation - will define a 'technolozical space'.

In finally building the technology, all possible solutions that fit the techno-
logical space should bLe considered. As is well known, from a certain body of scientific
knowledge, nany technological solutions to a given problen can be devised. The exist-
ence of an adequate frame of reference including all the requirenments the technology
mst fulfil, allow the exploration of a multiplicity of possible paths, and the
selection of the one best suited to the particular situation. |

It is obvious that once the set of paradigms have been built, in sone cases the
required technology will already exist, and there may simply be the guestion of intro-
ducing it into the area. In other cases, it nay be a problem of combining existing
technological elements in a different way. PFinally, in nany cases, it may be necessary
to devise an entirely new technology. However, in nost instances, it will probably be
a question of the combination of the three situations.
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