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Technology for Development

A SYSTEMS APPROACH
L4

IT. H. ABDsl=RAPEMAN

"I do not see any way out of our vicious circle

of poverty except using the new sources of power

which science has placed at our disposal."

Jawaharlal Nehru
1958
1-Technology Systems in Advanced Countries
Scientific and technological capacities are highly conc-

entrated in the presently advanced countries, with notable
variations and histories of evolution in the separate countr-
ies. Initially, the main centers were in Western Europe.
There followed expansion in the USA and Canada, where natural
resources were particularly abundant and human labor was scarce
and at a high level of motivation. North America was also
spared direct effects of two World Wars. These features found
their reflection in the science and technology activities.
Japan, on the other hand, is very poor in natural resources
and had therefore to depend on human skills, organization, and
innovation to realize a very fast and expanding industrializa-
tion and to maintain viability in difficult competitive situa-
tions. The Soviet Union and the cenfrally planned countries
of Eastern Europe, under a different socio-political system,

accorded a high priority to technology and created an inte-

grated technological system whose share in the world economy
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is gradually increasing. The USSR in particular is rich in
natural resources, although it experiences certain recurrent
difficulties in food and agriculture. We can thus recognize
three different patterns of strong integrated "technological
systems ". On further examination, other patterns may be not-
iced, for example? in the Nordic countries, in southern Europe,
or in Australi§ and New Zealand, all of which belong %o the
industrially Advancéd countries today. |

In all of these patterns, while noting the variations,
certain features are common. These are systems of science and
systems of technology. The scientific activities are there in
Universities, research centers, learned societies, published
research materials, and the many highly qualified scientists,
research staffs, and institutions. The technology system which
concerns us most in this‘study exists in the applied research
and developmenf centérs, financing institufions, relations
with industry, business, systems of patents, intellectual pro-
perty and innovation, and the many institutions for training,
testing, designing, standard setting, monitoring, information,
publication and dissemination. These institutions exist in
conjunction with universities and science centers as independ-
ent units financed by public and private‘funds, or in close

relation with industry and other economic activities.



In the "technology systems" of advanced countries, there
are channels for communication, *he flow of furds, and ideas,
and eventually for full application of technological innovation,
generally by productive units which are not the site where the
technology was first created. There is therefore a large

movement or transfer of technology,first in the sense of nurs-

ing an idea or observation until it is ready for application
technically and economically, and second in the sense of the
leasing of technology by its holders to other units under cer-
tain conditions and costs.

There is also the reverse flow: recognizing difficulties,
shortcomings or objectives and transmitting such problems to
the technology system to édlve.

Across many years of experience and through successive
adjustments,the '"technology system" works as an integral yet
distinctive component of the total social and economic struc-
ture of the advanced country. This is not to say that the
technology systems in the industrial countries have reached
perfection, or bec&me static. On the contrary.,difficulties,
limitations, criticisms and failures do persist; social econo-
mic and political conditions are continuously changing. Hence
the system is dynamic. Nevertheless, these are systems which

are in varying degrees, effective and operational.
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2.,artial Technology Systems in Developing Countriess

The developing countries, generally speaking, have not yet
succeeded in building integrated effectively functioning tec-
hnology systems. They realize the need to do so, and certain
steps have been taken. Some components of such a system have
been established, but the effectiveness of the whole endeavor
is still very limited. Should they aspire to build a complete
system, or should they be selective in determining their prio-
rities, given their limited physical, financial and human res-
ources? What should their priorities and objectives be?

Here again, there are wide differences among the develop-
ing countries. TFor the purpose of this analysis, théy may be
divided into four groups. There are first the relatively in-
dustrialized developing countries which created a heavy indus-
try base and/or a sfrong export movement of manufactured goods,
These countries, mostly in Latin America, are not really very
different from and maybe even more advanced than some countries
of south and southeastern Europe as regards economic and in-
dustrial activities and technological capacities.

The second group includes the oil-exporting countriesland
other countries endowed with surplus export earnings from rich
mineral or agricultural resources, although these countries

are otherwise in almost every respect underdeveloped.
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The third group of developing countries are those which
are economically less advanced than the first group and finan-
cially less affluent than the second group, but which have al-
ready initiated programs of development and do have the natural
and human resources capable of further development.

The fourth group includes the countries with hardly any
industrialization, no great natural resources exports and very
limited human and physical bases for development ifez”n“TEB least
developed countries.

We cannot expect these conspicuous and large differences
in the situations of the developing countries to allow many
meaningful generalizations. We hasten to add that this is
more or less the situation among the advanced countries, too.

In recent years there has been a considerable increase in the
technological concentration in the USA and the USSR because of
the huge volume of their activities and the ever expanding pro-
grams of armaments. Technological capacities, problems, and
strategies in less-developed industrial countries such as Spain
or Bulgaria must be different than the corresponding ones for
the USA or the yssR. Similarly, problems of Somalia or Bolivia
nmust be different from those of Saudi Arabia and Mexico. Because
of limitation of space, however, and noting the political ali-
gnment in recent years, one must perhaps be permitted to speak

about two groups of countries- industrialized and developing
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countries. In other words, one speaks about North and South.
Before leaving this point of classification we must men-

“ion Chima. In many respects it can be put into the third group,

which contains also India, Pakistan, Egypt, Syria, Peru, Zaire

and others, but because of its special cases China is referred

to separately whenever necessary.

Viability of Technological Systems :

A viable "technology system " has internal features of
structure, finance, stimulation, and interaction with the pro-
ductive economic sectors, as well as with the sectors producing
services of transport, education, health, housing, urbanization,
art, culture, recreation, and information. The technology sys-
tem, though interacting from day to day and at the micro-level
with government, business, and social institutions, is itself
at the macro-level and in ifs major features is closely linked
with the objectives of the society as a whole, within the frame
of social needs and insofar as resources permit. These cont-
rolling factors need not exist in the form of binding legis-
lation, but they eherge as a result of social, economic, and
political reality, and through interaction with the system of
values and the structure of decision making. Scientific and

intellectual advances, which are very different from technolog-



ical application, may be accomplished within a frame which

is not set by social, economiz.nor political = systems:
Individual human . innovation may come outside ‘the’ technology
system (in its formal structure of components), but the appli-
cation of scientific discoveries or accidental innovations must

come through the system.

A viable technology system can also accept stimulation
and programming. In recent decades, and especially since World
War II, directed technological developments on a large scale
have become familiar. The examples of development of radar and
micro-wave technology during the battle of Britain, the manu-
facture of the first atomic bombs, the development of ballistics
and space programs unfortunately all seem to be military app-
lications financed by public funds allocated to defense. Many
other examples exist at the level of manufacturing industries,
especially for durable and consumer goods. At one time one
spoke about "technological factories" into which were put pro-
blems, men, resources to yield a technological product. Tech-
nologists are now more modest, yet there exists a large degree
of association between the technology inputs in the form of
resources, time, and men, and the outputs in the form of app-
licable new technological applications.

A third attribute of technology systems is their external
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melations, outside their country of origin. These external
technoiogical relations exist in unison with external economic,
financial, and political relations. Technology moves usually,
embedded in a machine or a product. In the cases where tech-
nology exists by itself as a tradeable good, royalities, licen-
ses, patents, and other "know-how" agreements have become a
major feature of modern industrial societies; total costs paid
among the major western countries reach billions of dollars.
dne speaks now of the export and import of technology rights
and duties and of the balance of payments of technology in di-
fferent countries.

Payments for technological know-how , in the form of fixed
sosts, percentage royalties, service agreements and so forth
have increased considerably in recent years with the growth in
international trade, with, product and equipment renewal, and
increasing specialization. These payments are sometimes ref-
srred to as the costs of technology. In some developing coun-
tries these costs are almost identified with the technology it-
self, creating the impression that one can buy technology off
the shelf. The danger in this expression and the possible co-
ncept behind ifiis that a developing country may pay for such
"technology", but be unable to use it fully because of the shor-
tcomings of its technology system, while an advanced country

will benefit fully from the costs invested in buying the same



technology.

Thus we have summarized three major attributes of viable
technological systems: their internal micro interactions,
capacity for plahning and programming, and their external re-
lations in the form of technology transfer, licensing, and
know-how.

Technology in the physical and engineering sense is the
method and technique of producing goods and services. It does
not accomplish this production unless it passes an economic
test. A specific technology will be economically acceptable
when it proves that in combination with other factoré of pro-
duction (capital, labor, raw materials) it will lead to the
most economic production. Theoretically, at least, one can
choose between alternative technologies according to factor
proportions. In another different way, technology will be de-
veloped according to the situations for these other factors.
If capital is short, then the proper technology would save
capital and use more labor. On the other hand, if labor is
;ishort, technology would respond with automatic equipment and
heavy investment. All these examples refer to the production
of some goods or services, as may be economically accepted and
accounted in a free market within feasible limits of factor
substitution. In real life, there are more complex situations-

the high cost of premature innovation, the depreciation of tec-
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hnology generation and testing, the rate of penetration of new
products into existing markets, and the continuous change of
labor relations, prices of raw materials, competition, taxa-
tion, and other restrictions.

As a result, in modern industrial societies, the process
of generation of technology, its adaptation, and its economic
application is complex, and may not at any one time be fully
in accord with theoretical conditions. In particular, social
profitability as distinct from private profitability must be
taken into consideration to bring micro-economic activities in
line with public and social policies.

These and other factors create a technology mix within
the same country and even for the same products, depending upon
other factor proportions and social constraints. In making a
technological choice, or opting for a certain innovation, dec-
ision-makers will have to take all these points into consider-
ation.

With the continuous advance in the western countries,
through many decades, human power has been successively repla-
ced by mechanical and electrical power, which used larger amo-
unts of fuel and resorted increasingly to stock energy resour-
ces -coal and oil-instead of timber and animal power. Human
skill has been raised continuously by assigning many control

and judgment funections to autematie and standardized feedback
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éervo;electric mechanisms. There has been much substitution of
raw maferials, both natural and syntheticsmetals, plastics,
glass, fibers, and others.

In recent years, more attention has been given to energy
conservation, raw material economics, and environmental cons-
traints which were not carefully considered before. It is also
hoped that the technology of the future in the advanced count-
ries will be less directed by military expenditures or high
consumption, non-essential demands, and more responsive to
social needs and Qell being in all countries.

4,The "know-how" “and "the "know-why" f£or ‘Different Deéveleping

Countries.

The *technology systems in the developing countries can
be summarily described as having fragmented components which
are not harmoniously linked together, not reacting with busi-
ness and industry, and not sensitive or responsive to public
policies and social needs. This is a sweeping generalization
which certainly is unfair to those in the developing countries
who have exerted éonsiderable efforts trying to establish a
technology base under difficult circumstances and with limited
mesources and lack of supporting services or cooperation from
the other sectors. Likewise the above seemingly favorable

remarks about technological systems in the advanced countries
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should not overlook the faet that those systems have been
wasteful of energy and raw materials, creators of squalor and
slums, pollutants of air and water., and producers of weapons
of destruction and war. In fact, modern technology is rich in
"know-how" but very poor in "know-why'.

Modern technology came to developing countries first
through the extraction and export of raw materials. It came
alsc with colonial power interested in keeping law and order
and exploiting the human and natural resources of the colon-
ized people. A limited bureaucracy was established, with min-
imum facilities for education and training of engineers and
scientists who served in the mining and plantation enclaves,
cr in the control and supervision of exports to the colonial
home country. For this latter purpose irrigation schemes,
railways, and harbors were developed, as were laboratories for
plant breeding, pest control, standardization and octher basic
services to support resource development for export .

With further development, scientific institutions in the
universities, and government grew, but technological institut-
ions did not because very little industry existed. The repair
shops of state railways and the chemical assay laboratories
of the custom departments represenfed in many developing coun-

tries the highest levels of mechanical and chemical skills.
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With the development of education, the number of graduates
in science and engineering increased but these could not be
utilized in a technological sense because of the limited state
of industrialization. UNESCO and other organizations do use
the number of engineering and science graduates as one indi-
cator of scientific and technological capacity, although they
are no doubt the first to recognize the inadequacy of this
yardstick.

After independence, in the absence of a strong local in-
dustrial sector (apart from enclave mining and export support fed
sectors) ,governments in developing countries expanded educa-
tional facilities and established research institutes. In
Inaia, for instance, a large number of national research ins-
titutes, well staffed and continuously supported by public funds
for several decades, were set up. Departments of scientifig
and industrial research following the British pattern,or sim-
ilar organizations, were established in many developing coun-
tries. Yet there has been little integration between these
scientific and technological establishments and the industrial,
agricultural, and urbanization, transport and other sectors
of the economy. This alienation is continuing, even after
modern industries have been established, and while all sectors
of the economy need to solve problems, improve efficiency, and

reduce wastg) expenditure on research and development is
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in fisheries and marine biology, forestry and animal husbandry,
in oil industries (as in Mexico and Brazil), as well as in
military support industries, which sometimes supervised a nu-
mber of civilian industrial activities (steel in Argentina )
and became a focus for teéhnological management and development.

In the second group of developing countries, the rich
0il and mineral exporting countries, the export product-whether
0il, tin,rubber, phosphate, or copper-began by being fully
controlled, through licensing agreements; by foreign transna-
tional companies. In certain cases the government received a
share of product (e.g. o0il) and established refining and other
processing capacities. In recent years the share of national
interests has been increasing, but nevertheless the important
technological functions are generally still under foreign
control.

Such countries, with surplus capital, have embarked on
very ambitious programs of development and industrialization
in an attempt to create a permanent source of income to com-
pensate for the depletion of stock resources; at least this
is the announced policy. These countries alsoc emgark, gener-
aily, on heavy armament programs and on related infrastruc-
tural investment. They stand a good chance of widening their

technological base, but they develop many branches simultan-
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2ously and stress the purchase of hardware, and because of
shortness of time, fail to build coherent and mature cadres of
specialists,

These are countries which are financially rich, but still
underdeveloped in many other respects. Their absorbtion cap-
acity for development is limited but increasing rapidly. They
attract skilled and unskilled labor in relatively large amounts
from other developing countries. Their construction and other
local costs are the highest in their regions, and the rate of
implementation of projects is hampered by port congestion,
bottlenecks in power and transport facilities, irregularities
accompanying expansive programs and traditional bureaucracies,
and other difficulties. These practical difficulties of con-
tracting, éxecuting, and later managing do not leave much at-
tention to the less visible, although equally important, func-
tions of strengthening the technology base and interlocking it
with the total process of development.

These countries, in addition, play an equally important
role in giving aid and credits to assist other developing coun-
tries through Bilateral, regional, and international institu-
tions, and despite « close economic relations with the advan-
ced countries still maintain their solidarity with and political
support for the cause of the developing countries in general at

311 international forums, discussions, and negotiations.
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Their announced objectives of establishing an economic and
industrial structure to maintain their relatively high pre-
sent financial incomes for the future may depend in the final
analysis on their technological capacity than on the equipment
and machinery installed.

The policies of these countries as regards the use of
their rich natural resources, and their over accelerated pro-
grams of economic and social development pose many problems,
some of which could be solved or rather avoided by an effec-
tive and selective technological system.

The third group of developing countries represents a mixed
bag of intermediar& economies, usually with a predominant agri-
cultural and rural sector and a limited export capacity for
either raw materials or manufactured goods. Some of these
countries are traditional centers of culture and intellectual
leadership, and have developed through decades a strong and
qualified technical and scientific base. They may have other
assets in trade, merchant marine, financial services, tourism,
or invisible income from migrant labor. Many of them have
lately seen financial difficulties and mounting debts because
they did not share in the o0il boom and suffered increasing
pressures from imported inflation, growing populations, rising

consumption demands, and capital shortages.
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Many of them have therefore become manpower ‘exporteérs including the
export of highly qualified but poorly paid and unutilized
specialists. These conditions act adversly on local efforts

and projects to develop economically and technologically, thus

further reducing productivity and increasing unemployment.

The first group of countries, as we have seen, is already
advanced enough in industry and in export to find adequate
participation in international economic and technological
activities with industrial countries East and West,

The second group of rich exporters of oil and other minerals
has enough financial resources to meet internal demand and
maintain an atmosphere of prosperity, although newly establi-
shed development projects may not have yet been completed.
Here, as among the countries of the first group. there are
elements of stability and hope and resources to cover eventu-
alities. In the third group of countries, however, constrain-
ing economic and financial situations, together with increas-
ing debt and decreasing flow of capital, create conditions of
social and possibly ' political wunrest' and instability plus

internal or external tensions , some of which may become serious



at a regional or even an international level, It'isintios . countries

of'thethird group that serious reflections are entertained about
alternative patterns of development and new concepts of self-
reliance and cooperation between developing countries. The
point, for now, is not that these ideas in themselves are good

or badbutthat they tend to arise at the same places where stir-
ring and turbulénce are likely to appear.

The least developed countries which form the fourth and
last group have still a different position. Their poor end-
owment of natural resources and relatively backward human and
infrastructural development make them heavily dependent on
outside aid just to maintain their present levels of "develop-
ment", especially because a majority of these countries in the
Szhel and subtropical African regions are just emerging from
a long period of drought and devastation. A strong and sus-
tained flow of capital for ten years or more to be used in a
balanced but limited development strategy to eridicate abject
poverty has been suggested for these countries. .Such a plan
which is gaining increasing support internationally, would
have to be accompanied by an appropriate plan of human res-
ource and technological development (Tinbergen 1976 ,chapter 19).

It has been proposed that a net real capital transfer of US
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¢10 billion per year for a period of 10 years may be suffici-
ent, if properly planned and implemented, to eliminate much of

the extreme poverty and destitution in this group of countries.

Science and Technology

It is usual in current studies to deal with science and
technology,~ and not with technology alone. These are two di-
fferent though closely related activities. Both represent a
power of man in understanding the physical and material world.
Science gives the knowledge and the concepts without concern
about usefulness by any measure, whether social, economlc or
political. Technology requires application of kncwledge, which
may have originated in science or in practice, by design or
by accident in. .order to' .create - economically valuable
products tradeable for other products. The difference between
science and technology is therefore basic, yet historically and
traditionally there has been a close combination of the two.
Science as a social system is characterized by search for know-
ledge following the scientific method of thinking. Items of
knowledge are linked by hypotheses, which when more plausible
may be considered theories, and if further documented ' may be

elevated to the level of '"laws" of nature in one view, or as

axioms of scientific endeavewrin an other and lead to increasing know-
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ledge " and not - necessarily . to any-useful result.- B Re G

iL'. Science as a system has been close to education
and teaching in universities and higher institutes of training.
This may be advanced science, but it is hardly technology. On
the other hand, if advance technology exists it must have a
strong scientific capacity to support it and maintain it.
Science, in a suitable form and extent, is therefore necessary
for but not sufficient to technology. The only technology
necessary for science is that required for equipment and app-
aratus required for SCientific_reseérch and study.

It has been found more appropriate to concentrate on tec-
hnology in this study, while of course not neglecting science
2s a close and inter-related system. Science, at least until
recently hasfalways been an open and declared pursuit. Recent
trends about intellectual property, confidential research, and
state.secrets may have tended to limit scientific announcements.
Technology on the other hand, as a system, deals with restric-
ted information which can only be transmitted at a cost, and in
many cases not adequately by printed words.

In the advanced countries science-systems exist naturally
side by side with technology systems. The developing countries

need not assume upon themselves the development of science and
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technology side by side. The inter-flow between science and
technology is not a one to one correspondence. A proper strat-
egy of technology must take the need for scientific development
into account, but this can be done in a variety of ways.‘
Fréquently scientific information may become technological,
and conversely technological information may lose its economic.
applic&bility and therefore become scientific in character. .
Astronomy as a écience has been the basis for the technology
of sea and air navigation,calender design, and time measure-
ment; wi?h the development of space technology, the most abs- .
tpuse formulae of mathénmatical astronomy suddenly acquired
immense practical value. Natural resources become economic
objects when the technology for their exploitation exists.
Uranium is valuable now because of the "discovery" of nuclear
energy. Nuclear\energy became possible among other reasons
because of earlier 501ent1f1c studies of radio- active materlals
and neutron physics.  We therefore‘come to two ;onclusions.
The ‘first is that the weal difference between 'science and te-:
chnology systems does.nat reside in the information context
embodied:in them, bhut-rather in the criteria ofleconomic_app—
Ticability; which-may vary from time to time and from one socs
jety tocanother. . This critepia defines technology. .Science

is however defined by its logic of observation, measurement,
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“correlation, hypothesis, testing, and prediction. The second
~aggbEe

conclu81on thus follows that there will be in general a total
odEveee

body of" open knowledge and a technology for research and inv-

RS o T

estlgatlon. ‘There W1ll/be two teams of workers, the team of

-\~

‘scientists who use the technology to expand the frontlers of

. - o . FIFE0

knowledge, and the team of the technologlsts who seek economic
. o <Ioifog
'feasibility on the basis of avallable knowledge (and confid-
£ <

ential 1nformatlon) 1n order to create added economlcmyalue

for usable resources. lnAShort technologists apply fééﬁnéi

Iogy for‘development. For this purpose ‘they bring to bear

"ifformation from the fields of business, finance, demand,

marketlng, labor, and pollcy maklng and comblne that 1nforma-

‘<,

tion in sequentlal procedures and succe531ve dec181ons, whlch

in total represent the‘functlonlng of the "technology system"
{ o

lechnology and beyelopmentflnjecting Technology‘..fw' o TFEo

Technological_informatlon, both open and restricted y-:gim
whether_deriyed from the scientific system, from previous. :te-
chnological activlties, or from any other sources, ‘is by-dtself
not“snfficient.to create technological development, in Hhedy
sense of increasing the capacity of production or the.quality
of goods and services using the same factors of production.

For technology devélopment to happen, the sodal-economic and

LR TR LIRS

.~
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-‘political context within which it'willftake Place must be.con-
;sidered. -The qualitative'and'quantitative output of goods and
serv1ces ~which meet an economic demand is the cornerstone of
economlc growth The distributlon of this output, dlrectly
andvlndirectly;by a varlety of mechanisms so,as to feach diff-
erent members of the society; is thebcornerstone'of social
}pollcies. The two Sldes Of Droductlon and dlstribution define
to a large extent the process of development. Technologies
of production are applied after being properly tested and exa-
mined among the units and sectors of the economy. Most llkely
the technology developed and applied was stimulated by an ex-
pected and unsatisfied demand.'”This schematic interweaving
.,Of technélogy and development can be further elaborated by
1ntroduc1né value systems (1n polltical social, and cultural
forms) which modulate demand expectations and ‘allocate resour-
ces for supply, 1nclud1ng resources for technological develop-
l'ment. A further step of elaboratlon would recognize the dl-
fferent time scales required in these dlfferent steps and also
'to recognize the _many rlgldities and external dlSturbances
which are usually present in the path of social and economic

development.

In summary, technology and development are two closely

related concepts reflecting in a simplified and aggregated
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‘manner the series of de0181ons and actlons that take place in

-’.'i. -

a developlng soc1ety. At any one tlme, one may concelve that

- Rl - <A

the scale of development and 1ts pattern conform w1th the ava-

C - P - . N

1lable and applled technology, the two belng llnked through

1nst1tutlons, the power structure, and the dec131on processes,

ultlmately derlved from value systems and from goals and ob-

i

jectlves of the 5001ety.

Thls is a stlll plcture taken of a dynamlcally changlng

31tuatlon.” Forces of change generally ex1st in all of the

'above mentloned areas, and (1n theory at least) equlllbrla

regalned at lower or hlgher levels accordlng to the yards—

tlcks of measurement, in success1ve 1ntervals. It is not

necessary at thls junctlon to 1dent1fy "causes" and "effects"'

2 PRy "‘." [ Lo : NS

—1n fact thls may not be p0581ble.i What is more 1mportant 1s

assoc1atlon and 1nteract10n. Looklng back to the develop-
A:ment of 1ndustr1al soc1et1es across the last two or three A

centuries, one can discover obvious and well known land-

" marks of ma]or technologlcal advance in the energy sector,

'machlnes,'chemlcals, electronlcs, blology, medlclne, trans—
portatlon, and others. Each major 1nnovatlon could never.

have been applled nor stlmulated except w1th1n successive

socio-economic and polltlcal 51tuat10ns fully documented in

readlng hlstorles of these socletles.'
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Wﬁat,wé are facing now, in trying to apply technology
“Which eiiste essentiallyAand almost completely in the indus-
.irieiiﬁed conntries; is an lnjection or "blood transfusion"
'for the process of development of the developlng countries,
in- order to accelerate this process and 1mporve its prospects.'
dComparlng technology in a soclety to blood in a human body is
useful, bﬁ% naturally can be taken too far. The technology
-system like the blood and its circulation system, is inter-
Woven within the society, reaching practically every hole,
eyery~production and consumption unitg it helps to make the
body develop and functlon according to a certain pattern.
Blood by ltself outs1de the body is not useful unless it is
transferred to another body to replace a lost blood, or to
support temporarily an ixg,effioient body system. -Novbody- can live
normally and forever on blood transfu81on. The dose‘and
quality of the blood nust be acceptable by the new host with-
out damaglng the donor.

‘Can technology 1n]ectlon, or rather transfusion, succeed?
How~oen the temporary strengthenlng of the blood stock thro-
ugh artificiel transfusion be turned, inside the new system,
'into'a,permanent strengthenlng'of the system as a whole so
that future transfusion becomes unnecessary? As in medical

practice, the host may refuse to accept the transfusion.
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The system of the host may contaln destructlve elements, which
B EE Frovresipaa t ) brs

would qulckly destroy the new blood and force a return to the

) R

orev1ous s1tuat10n of weakness..ﬂp ] » o Sl
It may be noted that the patlent is belng generally\sub—
jected to three other téansfu31ons and 1njectlons admlnlstered
lndependently and~w1thout coordlnatlon by dlfferent ‘doctors.
Flrst there 1svthe ecomomlc 1n3ect10n in the formfof capigg{

transfer. 'Thls is 1mportant in thls dlscuss1on, because 1n

'many cases technology does not move separately but rather
’ &J'YOL

comes with equlpment and flnanclng as an 1nvestment project in

e ; o © 29mo09

a .combined package. The second 1njectlon is social attitudes,
: [ R R e A

2

especially consumer asplratlons, whlch are transferred more -or

less epldemlcally, by alr; by travellers, by books, and fllms

.u’ r'x X

whlch create a feverlsh attltude, otherw1se called the demo-
Cane P . ol ER T RV =)
nstratlon effect.. ThlS fever breaks the tradltlonal 1mmun1ty
: RS I - Ciwine
of the soclety, 1ncreases demand for goods and serv1ces comlng

A . - B - <y

from the out51de, and reduces 1nterest in tradltlonal consum-

s

ptlon goods and services produced 1ocally
SRgRT
The thlrd type of 1njectlon affects the braln and the
) . - 39mmr
‘nervous system as 1f it were a virus of unknown ‘nature.. It

‘changes the capa01ty of ]udgment, ‘creates new 1mages and 1deas,

and dlsrupts the perceptlon and reflex systems. In short, 1t

-~ - . . 1 S n""l
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changesbvalues and concepts, espouses external 1deolog1es,
and phllosophles in the name of ((modarnization))

' These three major. external 1nf1uences are usually more
‘influentlal in the developing societies than the transfer of
technology for the productlon sectors.

L "Value systems and social concepts change rather inper-
}ceptihly, yet may be,‘after all, the most important. The
rdenonstration effect and the ensuinghcraving for the gadgetry
of advanced‘countries is very visible and expands unashanedly.
Forelgn economlc 1nfluence 1n the form of capltal or trade

comes n01811y and 1dent1f1es qulckly a class of collaboratqrs
who‘may be well-lntentloned but may be eas1ly sneand by thg;f
denagogne as stooges of‘new imperialists, | | -

| AWho or what standsrfor tnansfen of technology° Hardly
anybody or anything except an enlightened publlc pollcy, esp~a-
7 eciallyvlf technology must come by itself and not cloaked w1thra'
in the 1nvestment deal of a gnoup of mallgned "villalnsﬁl

The above statements tend to plcture all four of the ex-

ternal 1nfluences mentloned above as harmful. This must be

o
n

lmmedlately quallfled An 1nteract10n w1th the out51de can

be useful or harmful (by national and cultural 1dent1ty yards—

thkS) according teo local efforts to understand it, accept it,

reject it, and eventually assimilate all that may be good in

R

Lt
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it. There have- been many dasesiof societies: almost wholly

isolated f?bm'bfhéﬁﬁébcieti%%’by*aCCident3fch01cé,sor command,:
which héd“éb@n%ﬁélly*%b'bbﬁn‘%hém%elves to external forces. = .
In‘a'way;%he*bEeSéﬁfl§'ﬂevelbbiﬁgfpo6ﬁ countries wéréﬁiso&éiéam?

for centuries from contact with 1ndustr1allzat10n and techno-

o~ o, Lo
k o < EEY Rl ‘
. - ! ~

logical advances in Europe. They were 1solated flrét by their
own rulérs’, and 1ldter by cdlonial powers'. : When 'in- time’ contacts
weré'féSEﬁed;?fhéy“ﬁbﬁé”%bmpIét@ly*imCapébre”dfﬁcoping.withﬁdhd’
benefiting From -thé néw ‘contdet. ~7»7 o/l vl maa e
All countries more or less resort to closing borders 'and ¢
to the,proteéf&ﬁﬁ.6ffﬁﬁbﬁiér8”aﬁd'wails~6f‘differehtUSbrtS3
usually -for  Timited pericdd. * The -Soviet -Union &nd othér soc-
ialist countries follow the policy in order to create ‘internal
conditions ‘of changé urinterruped by extérnal diveérsions.: The
European community protects an expansivé “.-agricul'tural .system
berﬂ&ia‘ﬁigH‘Wéff Jf “subsidies fand ‘supported prices. " All
advanced countries have created strong barriers against’ inter-
national ‘labor mobility, while ‘they ‘preach for free moFility
of capital &nd trade. “Clo$ing Borders even if 'it Were pos-
sible, would fiot ‘preveént ‘internal chédgéé;‘bhangeg'Unlikélyifof
be positive oFf effédvive in the PPéld SF technology developmenit
unléess strong publié pélidy medsures weére established. - S

In conclusion, imported technology as well as local tec- "
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hngiagy fqﬁ'deveﬁﬁbmeai.mqstahave1v§xyzst?cng’poligy support.
The qther'farcesiof;social~and,eqéngmig=baangw aée, by their
nafupe;qnot likely to assume effectiQeiy;the technological

-'vtg%k,iespegiallywin the early stages of a development program .

£n trying to identify the different aspecfs‘tQ-ﬁé.conJ
sidered in establishing an effegtiye:p§licy for technological
&evef;pment,'the following questions may be successively'ex?
amingd. s .. © |

A What.would be ‘the objectives of the policy?

-~ B. -What would be the main instruments of implementing -
.Tthe poXicy? - |

E,'hcw could technology poliey be harmonized with the

development pattern?

D. How could regional and international aspects be dealt

with? | |

E. What will be thevmagnitude of resources.fequired?

The objective of a national tQCﬂanogyApolicy may be
defined as establishment of a yiﬁblg and effective technology
syatem geaéedvtq¢andAhanmoaized~w1th'the total develqpment
effiort within the frame of the general values and ébjectives

of the society.
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“..,This is a brgad yet] it“is hoped, a useful definitiénl"7.
It must be given precision and. amplification by each country,"

or group of countries, according to 'its own situations.  With,
. T B S S R S ¢ B o6,
the variations of social, political, and economic conditio s, in

»

: 5 - AP e T . et el s as sidrie
the developing countries, no one set of specific indicators °

~will be adeq&étéTﬁ’It'méy‘be‘ﬁéefui;'fs'éﬁblify.ghé mééﬁihg“df
“+@ "viable techhologicai”éysfeﬁ"liNé'onéfé6ﬁﬁty; wifﬁ'fﬁé'poég;
ible exception of either of the two sdpefpbﬁéfg ié(caﬁabﬁéfgﬁi
establishing a 'science and technology base in gll;bféhéﬂés of:
knowledge and appIication. Evén the USA, although a‘méf&gﬁgg;
porter and genefatOE'bfyfechndiogy;’déés.aléo'impéft‘{écﬁﬁdfdgy
VE¥S M other countries. 'If a déveloping “country, tﬁefé“ﬁﬁé%:ﬁ"
B?ihéceSéity, bé 'd ¢&veful idéntification of those branches or
fields-offrésééfcﬁ”ﬁnd“&eVeIGpmeﬁt which ‘are éloseiy'feiéfg&ﬁ
td’fﬁé socigl “and economic*poténtiéfffiés’of~the'éoﬁﬁtr§;6£hér
aré§S’can oﬂly bé'COvébe&“éfiéﬁfiy:Jévénﬁnegleéféd,;intihel i
early stages of "develdpment. ‘Japan, FRG, France, and other -
western Eurpean countries, -all having a’'wide base of s&
and techhology’, ‘aim at excélling in specific limited dircetichs.
This heed for selectivity'and “concentration will be more impe-

rafive“fof‘aidévéf6ping'cduntrf_ S S L

LI

c - S i ' e .. ST o RPN SR TR 145 5
*+ - The' second requirement for a viable technology. system is_

9!

that it beéecomes integrated, in the branches selected, with -
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the other secfprs, especially business and industry, to create
-a flow of ideas, resources, and applications. The colonial
powers created such a viability from their point of view in
the export sectors which interested them. It will not be pos-
sible for the developing countries to spread their resources
in eStaPIishing--'fesearcb;- institutes, turning out graduates
;and:investing in spohisticated equipment, yet keeping all these
isolatedvfrom industry and business.

Ihgre are requ%rements other.thap selectivity and integ-
nability. Thevfechnology system should give priority to pro-
blems and to innbvagipns which‘will sustain and.egpand the
effectiveness of the existing machinery of production, :and .only
_secondary attention o %0 foreign technologies which may be
duly studiedAanq eygntua;ly introduced. Efforts must avoid
jumping after shiny, cqnspicuous, and exotic ideas. . To main-
tain,oi;_pquuc?iqn‘and,thg technological level required for
continuoug exploration, egtraétion, transport, and processing
of oil would, for instance, be priority consideration for an
- oil exgbrting country. A couﬁtby poor in natural resources
but rich in human resources should give .first priority to the
éffedtive use of human skills as a source of national wealth.

A third country financially poor and limited in human capacities

may recognize that transport infrastructure is a priority if
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¢ rmew> opportunities For investmént Gre to be openeéd.

« v To epsurpe:fhe wiabildtyipfsutlve limited:tethnology- system,
it should be designed with adequate attention to thei%18§%%¥s
of.information;lﬁollOWaupiof*récen%*devélcpmentsg7fémiliari£y
and direct contaet with localiinddstpy and’ busidess,-and a .
capacity to- identify -loecal pbohbems§*teétisoiutiéﬁs,~aﬂd*w6ﬁk
out plans of application.: The complete circuit of dpeﬁéfﬁbﬁé
and procedures.must bé established. for ‘whatever Linmited branc-
hes -of ‘science:and technology ‘are :chosen: ™~ One does no¥ ‘biild
a city by ilaying the:founddtion for every building. It is-¥

;cbetter.to: completé one.viable ‘center Or ‘quarter dnd ‘move "to -
" the:mext;'yet ‘this ‘coherernce fdnd *fritegrability is‘laéﬁfﬁgkfﬁ’
many progrdms.df ‘technological idevelopment in “developing:cdus

Tl al asn feerreoomevieer Lqivd

ntries. : | croeaalav A S TEmEen o
. ¢ Usually theroBjectives are :seem #to ‘fnclude: i+ v . o asv
(A <Thie proper -selectdeon s transfer, addptdfion, dnd™

w01 rrapplidation iof -foredgn “technology 5 most OF it %

aditn ool oofrom.the Industnially mdvanded countries-but ‘aTso

St ccoordimetuding teelmology (from other developing ‘coun-

R . P NP

T s pyfples Sues o LunT o tAar i o
B. The establishment of an effé&fiéé'loééiy%é¥ﬁ%‘%?'
ﬂ;a:ﬂq:::;:tn&a§sistmin*the.abDVewmeﬁtibned-bbjebtiﬁ@ﬁ%hd

w2 7 zador generaterAndilgenous: appriopriate tethnology i
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g PréNmably o expord it Svinbualiy 5 ébkab asveloping DR
&&ﬁﬁﬁﬁﬁﬁh S
k11 thé Sguiients mettioned befors dbout viability; selectiv-
ity ,. ﬁ%i&%ﬁtiéé and integrability sdturdlly apply in éach. of
ﬁhé&é tw% Objéctives in the mannér most approprlate to edch
SUHETY 5 politicélly; socially ahd scofiomitdlly

: Tﬁaxnmng 6f individuals &nd,teams is undoubtedly the
'aﬁﬁé iHFéPtant instrunént of detioh im a1l £ields of science
awd t&dhiholegy, Which 4re éBsentially "Knowledge and exper-
Tehee Gotivitids. Trdinidg hepé 18 nekls %o Yo 4n & géneral enss
Wieh, widér thih Formal degpéé dnd bsursé education ih Fehobls
and Whiversities. It ai8c méans tHe Full utilizdtioh of tra-
inéd personndl through stidy, présédrchy developmént, testing,
dofitbol, analysls; follow-up and planning Functions related
ta the aiffirent aAd conEedutive §fagéé.o$ fechnology develop-
fefit: Training will demand 4nd dévelop & diffevent levels of
§ki1ié medopditig to tié dpplicétions of technology, including
Stk dukiliary téchnological péiéanné1~as information, décu-
ﬁﬁﬁf%%iéﬁ, laboratéry agsistance, equipmeht'dééign‘and repair
and  Wiintonance pebsonats | | |

Thdividudls nust oftén wobk in teams wWithin appropriate

ihstitutions. Reseabeh and déveélopment ceénters 4re just one
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form of 1nst1tutlon. Another is the de31gn and consultlng

group, usually worklng Ey contract. A thlrd form is the con-

trol spec1allsts for standardlzatlon, testlng, and certlflca-

i

tlon, 1nclud1ng cost accountants. Those can be publlc or‘pr-
ivate. Then come the government regulatory agenc1es, which
surpervise the enforcement of leglslatlon and rules, espe01ally

as regards forelgn 1nvestment tax 1ncent1ves, and dutles,and_

%

L

rlghts related to 1ntellectual property

'In technologlcal act1v1t1es, there w1ll always be a need

R

to establlsh in- addltlon to leglslatlon and blndlng rules,
' ™
“1nst1tutlons to monltor conduct and perhaps also ethlcs of

e R LY s
e
i

conduct through profes51onal assoc1atlons, chambers of com-

merce, and 1ndustry. These conduct monltors can partlclpate

ot f‘

also 1n arbltratlon functlons and dlsputes. Flnanc1al instr-

uments- through the flscal and banking systems, are also
1mportant. o

Research and development nork 1srexpens1ve and risky.7%¢"
Nuch of 1t is’ done in conjunctlon w1th the promotlon of speh‘”
cific 1nvestments, and costs can be advanced subject to pay-

ment through .project financing. Governments frequently agree“
to cover in grant form part of the total costs. The difFeprent

tial import taxation structure for raw material, semi-manu-

faetured goods, and. final products should be designed to7eni~i
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courage maxlmum process1ng of looal materials before export,

"54"5‘ [ '.'* LA N

and maximum process1ng of components and lntermedlate goods

relatlve to imported f;nlshed goods. These pr;ncaples some-

tlmes create loss of publ;c revenue in the short term but sho-

Uld be carefully examlned as.. necessary pre- requlsltes to a

v1able technologlcal system.

The negotlatlons Wlth forelgn 1nvestors and teohnoloéy
holders by local publlc and prlvate authorltles should bei
supported by data,studles, research legal and technlcal advi-

sory serv1ces, and f1nancxal analy81s COntract draftxng.and

1
i

1mp1ementatlon usually offer a varlety of alternatlves whlch
can. be crltloally examlned before final dec1s1ons. The deve-j
. AN

loplng countrles are usually in a weak bargalnlng p031tlon,

because of 1nexper1ence and lack of lnformatlon. More serious

obstacles are the packaglng of technology Wlth "tled flnanc1ng"
whlch allows no conslderatlon of competltlve offers. Another
hurdle is local pressures of polltical or popular nature, whlch

may push negotlators toward unduly reckless and heSLtant pos-

tures beyond the merits of the case.
EarmonizationtWith General Policies

Central organs of development plannlng and economic

management must be involved with the teﬁﬁnolcglcal development

LT
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process sectofﬁb&ﬁsegtgnwﬁorﬁéveh.for~separ&tefiérge projects)

andwfof.themecohomyMas'a“wHole.:-Their'rolé“is'to harmonize’

the building: and..functioning ‘of the technologlcal system w1th

soc1al objectives and the. development pattern. - Such organs

cannot gociptgleverywdetaiL, a’ job which should be left to

- more. appropriate operators, and should not interfere-:in private

sector,decisioms'and,confidentiality except when major interf
esfs of. the State. are involved.. Their main function*is*%g-“”
recogniﬁﬁ thentneﬁds~andzreqnirementsnof“the development'pr;i\
eess,;cgnsult,withvthewquaiified:technoiogicél'departments an&
institutions.,. and. then Propose the necessary: leglslatlon, A
rules, dlrectlves, or.recommendations to ensure .the harmony
and coordination’ between technology-and developmentu'.Needless
to say, such quieéfmnst have channels of access. to and cons-
ultation with the;highest~political authorities in the country.
In. many cases, An. both developed and developing countrles,
security and defense considerations are also involved, evé# .
;n.the selling of particular equipment &miin agreementsf;i£g?
specific -companies: = - . A:-L:"" o
rTh@'»degree'ofree6nomic,and sacial developmep{“'that
has been acecomplished in the:devéibping'countries since.the.
end.of World War II, some 30 years:ago;.varieé~;onsiderébly '

from.country to country.  -An average economic growth rate of.
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5% has not be®h Unkual; that figuyre compares very favorably
Jwith the historical growth rates of the present advanced cou-
ntries but the benefits of that growth seem not to have been
evenly distributed. Growth has apparently discriminated aga-
inst lower income classes and has seemingly benefitted a small
high income minority for the most part. Development, especially
in the agriculture and food sectors, is often said to be ne-
glected while industry as prestige projects and durable con-
sumer goods ave,unduly favored. Balance of payment difficulties
and increasing foreign debts are multiplying, and the share of
the developing countries in international trade gradually
decreasing. .Their share in world economic and industrial production’
“has ‘not increased in 20 years. They face serious problems of
financing, food, poverty, debts, population, and more.

There is a prevailing opinion that economic growth in the
developing countries, based essentially on local policies and
‘pesources but supported by foreign assistance and technology,
must be designed to give priority to benefit the lowest income
groups directly, to combat unemployment, and to.eradicate pov-
erty. To realize such objectives, attention has been increas-
:inglyfdirected to examination of "appropriate technology" to
operate among developing countries, and to "self-reliance'.

Forms and contents of advisable technological policies must be
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studied to re-direct development efforts toward these objec-
tives if they are accepted as a basis of national policies by
the countries concerned, and as a basis of relations and coo-
peration internationally.

The developing countries have another case to present.
They claim that the industrially advanced countries are was-
tefully and extravagantly depleting stock natural resources,
polluting the environment, indulging in irrational-desires for
meaningless consumption, massing pointless armaments, and
concentrating as much as 95% of their population in non-viable,
costly, and unattractive urban centers. They-the developing
countries-claim also that these policies of the advanced cou-
ntries are mopre serious hazards for the world's future than
the development shortcomings of the poor countries. They call
for the revision of the monetary system, trade and capital
flow rules, and conditions for transfer of technology, all of
which, it is said, have been established for and directed to-
ward the advantage of the wasteful military and comsumption
ends of the advanced countries.

Every point is raised in the above summary of criticisms
of the development pattern between poor and rich countries.has
a counter-part in the structure and functioning of the tech-
nological systems of différent countries and groups of coun-

tries.
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ke pdes oLt 18, nog; the :‘c;as;kf nor jthe: capacity.of technologists to
vd -z4g%lde. about, development. objegtives. Nor. ds it the task.of
~cn-economists. and. development organizations to déqidedabout na-

tional goals and objectives. Yet the policy-makers and the
.-bublic must be enlightened by the technologists and economists
-zsAPout the costs and feasibilities of altern&tive#,whﬁch_may
.2zPeptain not only to.socio-economic development .but also, and
+;pephaps. more importantly, to internal stability and external
security. . The priorities of technology must take all these

,oldsfActors in consideration.. Both the.USA and India allocate
g Rgsources to nuclear research and developmemnt, an activity more
.-.relevant. to security than to the feeding /of the hungry masses.

0 wri i zpoeveral developing countries have established “technolog- -
1rss ieal- plans" of varying forms either as a part of the national
development plan (;ndia) or separately as a national program
1. i(Mgxicpo).. Such plans are not.yet generally established in. many
.ggyg;p;es.,fln.fhe‘last two years,many,countries,haye:prepared
soreountry reports! about their science and technology programs
and objectives in relation to the. forthcoming United Nations
amziConfierence on Science and Technology,for_Development,.to be .
2n+ NOk@nin Vienna in 1979. These reports and the Conference may

.i-actyally. stimulate the establishment of other comprehensive

-z pational technology development programs.
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fTwo-impor;aqt'&sg?%t§hgf teéhnqlggy'gndT@evg;épment:t°ibe dig~-
cussed at greater length bg%gg:are»thequ;e'gf the. transnational
enterprises in the transfer of technology, and the technology

for the satisfaction of basic human.needs..
Technology for Basic "Human Needs™ - « "~ . vt

Technology in thg,indu;trig;ly_a@vgngeq qountries had to
be developed anqisugtaineq:withig the ecqnqmiqrsystem;“thgrei
fore it hadfin_a general and tqta;isénse-—to develop thése
innovatiqns tich goulq evgntug{ly pngvgfacceptable tq.the main
spenders,,yhe ppb;ic.yggagupy in the case of weapons»and state
subsidizgdAaqtivities,.and mediqm and high private consumers,
direct%y‘oq more frequently via business' basic and intermedi-

activities, - B T '

ate . Low iincome groups, because of their relativg large nu-
mbers, rggregeqtgd_gkpqpsidgrablg‘mapket?.especially if sjim-
ulated bx;angpgisemgntiagq oppgg.inqgntiyes,yo aspiye_;Q the
congumption{patggpq of higher ;ngqmg grogps._,Becauserf tﬁggg,
considerations technology, even in the advanced countrigS}f'
tended‘tqineg;gc?rthgse aspects;whiqh pgptain’specifica;ly to
the basic pquigemggts.pf,t@eNLowest incqme strata. »Such b;ind
techno;ogyvbecomes_eveq mqreNinappnppriate to the requipemgpts
of the loyegtyincomg gpgups_iq thg ggfe;oping_countries, es-
pgcially pggause:thg gqpnomic system and'Limited.public ggb4

sidies do not allow the necessary financing to maintain the ;
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“fpgﬁéhééihg”ﬁqﬁérfé?:the‘pOOr;fbf these‘baSi¢ péeds.“‘InLaQQit-
4:f6p;'fhé”iﬁ&néaéiﬁg.iﬁcoméqdispéritiés ih)fhe>dévél§piné'éoﬁﬁ_
.téiég:ﬁéfé”&b ié§s*dreafed‘a“dual'ébdiéty'iﬂ which the upper-
céqqgﬁé minorify moved toward %Hé'cdﬁsumption patterns prevai-
~iiﬂé En the industrial countries?:uyi;e the }ange massesAhad
to struggle, aided by limited subsidies and welfare measures,
wtgfﬁgiﬁfgih'awmuch'ldwéf standard of Iiving.
- "§%¥§nfiﬁﬁ'ﬁas?ﬁééd'diréctéd recently to the question of
basic hﬁﬁéh needs. During ‘the last few years, national dev-
'éi§phéﬁf:§fré%€gié§; international ﬁégotié{ibné'and global
‘ofgéhizafibnéfh%Vé begun to be deepl¥ conéerned ﬁifﬁ”the'éimplé
qpé%@?ﬁffhﬁtfkhe‘bﬁfposé”of;ééondﬁid”&eéélophent‘éhd'interna-
:fibﬁéﬁ;ébbbéréfioﬁ‘ié'toﬂmeétwfhé‘humah”ﬁequiremeﬁts,pf people,
a;a:éépgéiéliy the minimum needs of the neediest. 'ﬁombined
yithfﬁéﬁ éttifﬁdes toward econoliic growth and enVironmental
da;ﬁ’a°é§,,?o the."'e‘mei"sexice' ‘of basi¢ Human needs at the center stage

«.hfrdiégfi hew'act in thé‘béﬁffﬁﬁﬁng:dféma df'WOrId DeVélopmént“
| Eé;;;;iéhd‘ig7é;3?ﬁé?.

f1Tééthlogy"fbribasic'ﬁéedé*hégwbeen ‘the subject of exten-
s@vg Stﬁdiés ('Singer 1977), but it is realized that the ident-
if%ééféan‘of'fhé téEhnbi5gy‘ébprépridte for basic needs, how-
ev;é'a;finéé,”is oﬁé'fﬁihg"and theqenéﬁfance that it éould be
appiiéa efféétivél§ ﬁithih the ‘econcmic éyStem of the developed

DY
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and developlng count rles is anothnr thlng. Certaln 1mportant

< a.

structural 1nst1tutlonal flscal and economic pOllCleS would
: ,,~:~' \"\‘!‘ B

have to be applled to dlrect the necessary resources and to

create the 1ncent1ves and stlmulatlon necessary for effectlve
At . ,}' - |
research in and appllcatlon of technologles for ba51c human

R o

.needs.‘ Then, a second set of pollc1es would be requlred to

create purcha51ng capa01ty for the products of such technolog-

N ~

ies in the hands of the lowest income groups. Increas1ng fi-

nanc1al 1ncome of such groups may 1ead to dlver31on of pro-

Dortlonally large expendltures to non- bas1c needs (as clearly
observable in many cases), the expan51on of sub31d1es and dlS-

trlbutlon of phy31cal ratlons seldom represent v1able economlc

alternatlves and pose extrenely dlfflcult 3001al and psycholo-
glcal costs. These short remarks show that the questlon is not
"Just the 1dent1f1catlon of "technology for ba31c human needs"
Itvhas wlder socaal -econonlc,:and 1nst1tutlonal aspects.“
Many of the technologles 1dent1f1ed under thls rubrlc used
to be called "1ntermed1ate technologles", labor 1nten51ve te-
chnologles alternatlve technologles and "approprlate technolo—
gles" The known ones and the ones to be dlscovered are cla-
1med to flt the factor proportlons and natural endownent of
the poor masses.ln the developlng countrles, espec1ally'1n'

'rural dlStPlCtS. Many of those proposed or hoped-for techno-~
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logles are de81gned for small‘scale operatlons and/or local
marketlng, thus ddspen81ng wlth heavy 1nfrastructure in modern

large scale equlpment or. in roads, railways, and other costly

v

inve stments. They also presume 1mp11c1tly, that the consumers

have not yet been corrupted by "1nappropr1ate" asplratlons for

other consumer goods produced by the "modern“ system, and that
they w1ll order thelr prlorltles of consumptlon accordlng to

the assumptlons of the proponents of the newsapproach.

' It is becomlng generally accepted now that "approprlate-

ness" of technology does not necessarlly mean prlmltlve or

backward technology, nor is 1t a- requlrement 1n the developlng

countrles only. All depends on the crlterlazof "approprxa-»

R I £

Ateness"s' Oné can come to the conclu31on that technology for
Anon essentlal luxurlous consumptlon, war, and prlvate proflt
motlves.ls elthnr 1nappropr1ate or most approprlate accordlng
to *he.crlterla used for judgment.’,Thls is not'a questlon'of
mere’ semantlcs. It is of much deeper slgnlflcance because
thls' udgment by 1ts 1mp11catlon is a judgment about the total
.process of development in 1ts dynamlc sense.

Technologles; ‘when applled, need always adaptatlon., In
:the developlng countrles, such ba31c processes as steel and
petrochemlcal 1ndustr1es must essentlally follow standard

B g )

technologlcal procedures very llke those used in the advanced
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counbpies, but anc&llary or magg}nﬁlqoperationeﬂsnch as handl-
ingio}:materiale;oe@orageland‘conipolican'be"adapfed with cor-
reeponﬁﬁng?babltal”eavinﬁe and no loss of quality or cOmpetieh
tiveneesf"Therefare'many'more‘poasibilities of aduptafion,;pw@{
what ‘is ‘méant Hf“"anproﬁriate"Ltechnology'genefallyzie the
"core" teéhndlogy OF productibnyv Here the choices and alter-
natives are mnch'mobe‘difficnlt"ahd‘limited;

The "basic human needs" ‘approach is +'now under active - R
consideration. It represents an acceptable guiding principle
for the developmentleffont as a whole, and a desirable criter-
;on for technology stlmulatlon and development._ However, more
efforts and tlme wlll be needed before large scale successFul‘
appl}catlonﬂof }heﬁapproach will take'placeﬂ It is not bo;ally
new, nor totally unde81rable.v The question is however in

wh;ch form and accordlng to whlch procedures will it become

fe%elgle_and:preferable? ;Ihls s;age_w1ll comeiae a part of )
thesﬁotalvpnocesenof socioqul;;igal‘énqAegonomdc'change.andyu
not. only as a besul_}: of 'isol__aj:‘ed‘ e:ffor,tsA to ;.)romote 'leggh-con-_
talner maklng'technologles and the llke. T

It 1s generally expected that the slow economic growth of
the developlng countrles, Wlth thelr 1ncrea51ng populatlon,!le
llkely to create a severe problem of unemployment, especlally

in Sou;heast‘Ae%a.' Thls together w1th lack of capital forma-

tionﬁwﬁoreign_finanolng,,andvfood,shortage, may indicate the

- e S -
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ToLUoo

need for serious examlnatlon of . the "ba31c needs" approa h“

ou .

a major. global problem, 51de by s;de wlth(err approaches

Araqeex
which ;mp;yﬁﬁhe epp};pet;pnrofﬂmoderq‘teehne;pgyfv Thus N 1 SN
are likely to find af"teehnology" migrih different:dezel9pi%%W
.counxries according_to‘the_state of}develophent? facte;s pfxa
production (especia;ly,patpral”resourpe ,endgn'{ment_)_at_ru_;l”'talil___.evi:]'5'q

set of relevant international relations. - R

v
[

- 10. Transfer of. Advanced Technology

At the ethef:pole}'ihieeme sehee-f§6ﬁ"baeie héeﬂé“teéﬁneigg§$ﬁe
may examineﬂm'@chnology transferred to. the developlng countrles

from the advanced countrles W1thout major adaptatlon or’ 1nnoa5?

vation. Thisutechhelbgylie‘represehfed;‘mbétlﬁg by investment

and brbdﬂetibnségfeeﬁehtéguhetﬁéen{ehoﬁf-éﬁuntﬁibswaﬂdﬁtﬁéﬁé&éﬁfaﬁgi

enterpriSES(ﬁnnﬂ)ﬁl§ﬁr§iné forms. The growth of the TNEST 13°°
almajor.phehdmeﬁbﬁ:bfYthetpoet-ﬁorld“Waﬁ'Iifbefibd.'rOf?%%% 2T

Gsoﬁie}éée% TNEs (in i97§f,us38‘he§e'thei¥ headquarteps’ in"
the western industrializeducouetﬁiee and Japénl'IWHEéIéfgeEQLET
300 US enterprises have more fhan 5200 foreign subsidiaries

and eione aééounf fer 2§'§erEeht 6f Wdrl&leipoftsg.iﬁéiﬁﬁ?hg%dj
47 percent of exnorts of prlmary products and 20 percent of
manufaetured.goods. Wlthout changes in the curent 1:1:'e1'1ds,"T

transnetionél'enterprises could control moﬁe'tbah uU‘befcéﬁfu'



;5;'u7 -

of World productlon (excludlng ‘the centrally planned natlons)
ﬁbefore the end of the 19808 (Tlnbergen 1976 hP 39) TNBs have
'accumulated vast technologlcal and marketlng knowledge and
they have developed a hlghly effectlve process of transnatlonal
'dec181on—mak1ng.n They can therefore be powerful eng1nes>of
grovth yet thelr act1v1t1es ‘are not geared to the goals of
development of the host countrles per se, and therefore TNEs
may accentuate rather than resolve some of the problems of
| dncreaSing technological:dependence of host'countries unless
ﬁgovernment policies and codes of'conduCt lead to avcorreotion
,,of recent trends,'and thus "force" TNEs to play a pos1t1ve role
" in 1mprov1ng the 11v1ng conditions of the poor masses in- ‘the:
developlng countrles (Tlnbergen 1976).

| l‘lhe internatlonal\trade dn technology (including'payments
for patents, llcenses, know how, royaltles, etc) has risen
rapldly in recent years; from around $2700 million in 1965
to‘over $11000 mlllion”in 1975, Developing“countries abcount
for abontyib% of this total. It has been estimated that de-~
.veloping,countries will’heipaying:over‘éébod nillionvfor'tec-
hnology by lésh: 1f the current trends of growth are malntal-
ned, (TNCs in World Development UN p. 70) B e e

These estimates should be taken only tolindicate orders

of magnitude;andrtozsuggest7that "the foreign exchange cost

[QPEA - St
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of transfep of technology represents a8 considerable burden on
the balance of payments of deVeloping countries and bhjthé'dfer-
ai; balance of payments - of ipndividual investment pfof |
;jects"‘(UNCTAD 1976, p.15). .Specific project analysis might
indicate negative value added end a negative aggregate impact
of ~thec activities of the tpansnational eorpopations on the
balance of payment of host countries. TNEs tend to draw on
Vl&cal sources of finances, thus denying them to other alloca-
‘tions, although they may have been partially stimulated by the
TNEs investment. TNEs activities may also create restrictions
both formal and informal on exports and sources of supply for
-their affiliates and independent licensees. Very frquently,
too there is over-pricing of imports,,including technology
costs, and under-pricing of exports between those enterprlses
and their affiliates, a situation which amounts to outflow of
resources‘and reduction of eaXes and other reésources to host
governments. These are all beyond incentives already offered
ﬁy host governments, such as generous tax holidays, low cost
credits, and under-pricing of utilities. The developing coun-
tries are often in such a weak bargaining position vis-a-vis
the transnationals that countries go into eompetitive'bidding
fovattract these enterprises. |

»Fer these and other reasons, the transfer of modern eee-

hnology by the TNEs to the developing countries has been con-
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moly 8 | e wobipear rotssiwiy e T g
31dered to perpetuate the dependence of host countrles and set
q,“l + £ ; Y e R .:-:»vr:? R SE A R e N S

up one more barrler to domestlc technologlcal initiativeso

= - . : ‘ X R 5 =

L1cen81ng agreements usually embody hlgh costs and restrlctlve

=~ . &.U' .

condltlons. Trademarks have no tlme llmlt and hence 1nvolve

- G . [ T .
large- term accumulated costs. The TNEs, as compared w1th
as DeLompieernel 00 neme Pl '

domestic 1ndustr1es, out compete in contlnuous flow of innov-

R -

!

atlons,vsophlstlcated advert1s1ng, and hlghly technlcal mark-

£ T

etlng technlques, espec1ally for consumer goods. All of these

faci%rs lead to the further allenatlon of science and techn—
et ih -t

oio;ical 1nst1tut10ns in the developlng countrles from the

d"m%;t'c productlve.actlv1t1es (Charles Cooper° Sc1ence' Tec.

,"

hnology and productlon in the Underdeveloped Countrless The

,1.,7 - . - E gan ,;;;<4< o
: .

Journal of Development Studles Oct, 1972).
o These observatlons should not be taken to mean that the

developlng countrles can successfully reallze their develop—

o -

ment objectlves (whatever these may be) w1thout resortlng to

.:;v.v';'"‘e». iy =z

foreign advanced technologles. The bas1c assumptlon or pre-
HEL RN ! S Tomoae

sumption that latecomers can beneflt con81derably from the

svxtosc,' A A B RN ST .

experiences (p051t1ve and negative) of the ploneers and hold-

ers of technology appears still to be sound The problem lles

in examining the condltlons and procedures of such a process

and in ensurlng that transfer leads to a net p031t1ve galn to
8?(\!—' R ~r./‘-“*‘. AN SR

the host countrles 'in both balance of payment terms and long-
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range criteria of national development and polieles. The de-
veloping countrles themselves must be in the last analys1s the
main operators 1n securlng these advantages,'whlle maintaining
by nece381ty a net advantage to the TNEs and-other holders of
technology; But in adoition; there are a‘number of internaf
tional measures that have been discusseo and recommerided as

regards the process of technology transfer and its close re-

lations to development. Before passing to these international

¥

approaches, it may be useful to relterate that the developing
countries must in any case find thelr way to establishment of
what was earlier descrlbed as’ "an~effect1ve and viable" tech—

”’_

nology system, whlch 1s much more than the training of tech=-

nologists, the establishment of Research and Development Ins-
titutes, legislation for foreign capital, fransfer of techno-
logy, and patent registration As mentioned before,‘these and
others are compohents of the'system; hht the system is not
merely the sum totai ofva numher of composit8° it is before
all that a series of worklng procedures and concepts geared

to and fully coordlnated w1th national developmental objectives.
SomevRegional and International Aspects

. We live still in a world where major policy decisions
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are: taken at tﬁé;n;tional le;él; This applies in'particular
to natufal.reséurée policiés,-tﬁe central concern of Ratural
resources studies,'and-to'fechﬂo&ogy policies, the subject of
specific -concern:in this studye  National policies should
take “into account.the policies of other countries and agenc-
‘ies, especidlly these countries with which they have close
economic relations{ Undoubtedly there are a number of insti-
tutions,.praétices, and policies which can be described as
international, although ‘it is the contention of.the developing
countries that most of those international policies and prac-
tices have been established 'with 'a strong bias toward the de-
veloped countries,; and in the absence of consultation with the
developing countries.

Earlier ‘paragraphs have discussed the strengthening of
the' technological capacities and the bargaining power of the
developing countries: the 'identification and application of
appropriate ‘development 'approdches including specifically the
basic human neéds approach: the seélection, transfer, and app-
lication of advanced techhologies: and the agreements with
transnational ‘corpovations; " 'All of thege aspects must be
dealt with essentially at-the national level. By national
decisions, regional ‘and “international mea;ures-could be est-

ablished in which the countries concerned will cooperate on
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speclfic items.in certain ways.? Private sector activities,.
especially in western-type econommes. are very "impértant. and
cannot be ful1y.accountei~m‘aﬁ:-;n‘corporat'ed by national policies
in their home countries. - The same appllieés to the transnatio-
nals; who formally or informally have ways and means of acfing
to a certain extent on.their own., More sericus however is the
.fact that governments in many instances  (including also gover-
nfents of industrially advanced countries) do not always have
a fuily developed and .coherent set of policies and positions
in international discuSsioné‘and.dealingsj»or at least are -
unW;lllng to reveal such: posmtions explicitly. - Under'these
'clrcumstances, international ¢onsultation seems ggway§ a
rambling series of claims and counter clalmSyrather thdn
cléar-cut sharp decisions, Clear-cut sharply defined decis-
ions do take plageﬁdirgctly among business partners, 'financial
institutions, ahd((ofteﬁ,behind,closéd doors) among politically
and militarily associated states. Yet "the power of vested
interééts_ié vastly exaggerated compared: - with  the
gradual,encroachméht of ideas"™ (Keynes). It is ideas which
appear on.the,surfaqé_of opén international discussions and:
"agreements"\ Vested interests'are'those‘acfually'taking
décisions ‘now, usually on the basis of 1deas and concepts of

yesterday.
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3 Technology 1s closely related to 1nvestment flnancing,
development and trade 1n agrlculture 1ndustry. transport,

" { e .,,.‘r._f ' : -.-‘

education, health hou51ng. urbanlzatlon shlpplng. tourism.

_1,,:-_-' f g B 5 !
and culture._ More recentlv} one has to add env1ronment to

- 2 T %

thls long llst of subjects.' Practlcally all of the internat-
1onal foruns 1ntergovernmental and non- governmental when

deallng wlth one or more of the above eubjects must invoke

technology development ana transfer dlrectly or 1nd1rectly

Wlth the multlpllcatlon of reglonal and 1nternatlonal organ-

1zatlons, 1nst1tutlons conferences. semlnars, perlodlcals)

socleties and groups can one hardly escape the eventual

turn to technology, whether as a culprlt that has led to some

1ll effect or as a potentlal sav10ur from some future cala-

'«‘,

mlth 50m3 Of the mOStcurrently dlscussed issues whlch refer

spec1flcally to the developlng countrles although not in the

order of 1mportance are:

a8 The establlshment of a code of technologv

transfer whlch may be partly nandatorv and partly

At 1 .\ "

optlonal to balance the 1nterests of technology owners

and technology rec1p1ents and to establlsh the nec-
eseary 1nst1tutlons and procedures to de831m1nate

relevant lnFormatloa and ensure fair and balanced

bargaining poeltlons of the parties concerned.,



T
Additional questions.relevant-hare are the revision
of the patent system and the modifications of copy-
right and intellectual property agreements.

b, The establishment of a similar code of conduct rela-
ting to the functioning and operations of the trané-
national enterprises, especially in their dealings
with the developing countries, An important step_in
this direction has been the recent establishment of
the UN Center on Transnational Corporations. in add-
ition to the continuous activities of the World In-
teliectual Property Organization, UNCTAD, the World
Bank, and a number of regional organizations, in par-
ticular the OECD

c., Most of the intergovernmental regional organizations
in the developed and the developing countries have
established programs of discussion., study, and tech-
nical assistance in matters related to technoiogy
transfer, technology development, brain drain, train-
ing, exchange of information.and so on, In some
cases regional and multi-éountryjoﬁm institutions
have been set up to deal with transfer and deve-
lopment of technology as a whole or» to cover a

specific branch or set of subjects,
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Bilateral 'major aid 'dnd tédhnical assiftance programs

_are incredsingly allocating:more :resourdes to invest-

ment and aid in the field.of technology as separate

from economic and social investment and from science

~and education, e e

“Thefdevg;pping(cpuntpies,ig%;hein‘collective_efforts

_,to‘di§gu§s_;heip;deyg;opment.problems:among'themselves

. and in dia;og”withthe;adyance@-countries_are‘recogn-

.izing the need to secure a greater degree.of under-
standing ggmthg-po;it;ca;,”sbcial,rand,gconomic impli-

" cations of technology policies. Calls,for;approaches

.such as cgilgctiyegselfyreliapceg,techno;ogical inde-

'pendenge,“qnd_gngatertcogpgnation,anduexchange;of in-

. formation among the ngg%qgiqucountries:themselves

ggpeugfteq,heardb._ThgseLconcépts,dqunot aim:-at-isolat-

2ﬁ_;ngAthe;QeVe;Qpingtqoqg@nigs&ﬁrqm‘the,mainqqunnent of

economic and political .forces,-which are influenced

qgseqtia;ly‘by;the,gdyanped‘gquntnies.~v0n the

. qoptréry'thg,a;péigttp identify .a unified ‘long-term

interest between the developing countries- and the
ggye;ppedwgqpqtnies,hqpriqtepest_whiqh can -be iappro-

ached on the basis of a new set of rules .different

N

from the past set of relations, ., To be able: to realize
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" this Jbjedtive the déveloping countries &g dne nay con-

- céive'may hiave to- amee¥ Firgt their own identity and

¢dpabilifies which, by ngdessity, will be increasingly

catred upén #n® world dffaivs,

Govérnments and fnstitutioﬁs in the advanced countries

are on the other hand coming, sléwly and cautiously,

- t8 reéognize that theéy have & ceértdin share in ident-

~ifying dnd establishing the technological capacities

*oftthe‘dévéloping éountries, They cannot do the job

‘alofié; becduse théy redognize the fieed for the emper-

iénce and knéwledge of the developing courtries-
themseivés, dnd their eéfforts may be actudlly mfsjed-
ged ad & védsiimendation fow ﬁBédkw&fd"‘fécHndiogy’toa
peérpétuaté thé backwardness 6f the deﬁél&ﬁiﬁg‘ééun-

tries, Thésé are d6ubts and pre-cccupations which

still exist on BotH §ides, dnd fhese ave explained,

~though not justifiéd in princdiple, by current events.

There dre "new" aréas which by their nature are

- global or miltinationdl, Examples are gome environ-
-ment probléns or spdce and ocean managemernt, The

s R SR i e T e
. advanced countries, because of their’predominant

snd Superidr Btohomic and techiiological capacity are

entering thése new fieids with only a limited and

7
7,
Z
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ﬂnominalpp?rtiaipétiqnmfromwxhe devéiﬁﬁfﬁgfﬁbuntries.

They recognize that eventually a more equitableﬁg;obal

participation is requiredi. .

'_ManyﬁoftheSe.ihstanceSFOf-regional and international

activities in the field of technology will be discussed
in the forthcoming United Nations Conference of Science
and Technology for Development in Vienna in August
1979, The basic task-@f»théh£onfefénce'will be to
translate tﬁé%éciéntifiéianditechnolégiéal‘CQmponents
of a New Internatioﬁai“Ecoﬁomichrder,ihfo,a specific
pfognaﬁfof acfibnp(UPDATE'CBSL—UNvApr117197B).' There
is a general agreement by all those engaged in the
planning and preparation for the Conference. (all member
governméhﬁéfcfifhezuﬁitédﬁNationémand.thévimportant
inrefgétisﬁélﬂéréaﬁiﬁations)*thétﬁthére‘is no ready
made forﬁﬁiévééf&éécéleﬁatedédevélophent}of‘thé applic~
ation of science and technology}imThererisfno one model
applicable to all circumstances, Natioh5~sh9uld_be in
a position to avail-themselves:of the entire gamit of
technological opfiéﬁé&fér devalopment,'frbm thée most
tradfficnai*to*fﬂe?mbstVSéphiétiéatedl fiVe!areas

have been selected for examination by the Conference

as practical illustrations of the issues involved in
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- appiying seience’ and- t"efch‘n'dl-pga?;" to developrent’ as:
Follows : |
I, FOOD AND AGRVICULT‘URE“.‘
‘Agricultprettéchnoibgy,aﬁ&*techﬁiquegfaﬁd‘tﬁe&r'
improvement |
Nutrition
Fisheries’
Fb%distoragétahd*prdbessing
I, NATURAL RESOURCES INCLUDING: ENERGY
.Renewhbls'ahdfnon%réﬁeﬁaﬁié? : R ;gg
~ Cohwventional anhd non-cohventional souptes’
of- energy - v -
Development arid conservation-
Rational management and utilization:
IgI. HEALTH, HUMAN SETTLEMENT AND ,ENV'IROﬁﬁ(ﬁ'ﬁ"
‘Medical p;ants?aﬁd=pharmdbéutiéals:

Health services

. Housing -
Social services and environment
IV, TRANSPORT.AND COMMUNICATION' . |
V.. INDUSTRIALIZATION INCLUDING PRODUCTION OF -
CAPITAL GOODS |

Aoes

[ ZERIN
-
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Each country has been 1nv1ted to prepare..a.country
paper about the current situation in development
efforts and policies related to science and.technology,.

~The country papers were also discussed at a number of

reglonal meetlngs in dlfferent parts of the world and

-.’;‘ ,.x~‘

mreports from these reglonal meetlngs w1ll also be

I

"examlned The objectlves of the Conference w1ll also

vl s

help in a881st1ng the developlng countrles to stren—

gthen thelr technologlcal capa01t1es and to adopt

. :.':-,~ Y -
effectlve means for the solutlon of development
'problems at the natlonal reglonal and 1nternational
U ' N e ; o .;;p:,'f;' .
levels under sultable 1nstruments and procedures. As

usual in the major conferences of recent years, the
.long perlods of preparatlon and consultatlon (more

3

than two years) 1nvloves governments and other bodies

.all over the world and is in 1tself a process of
.dlalog,'reflectlon;.1nformatlon, and consultatlon.
.The actual meeting of a few days represents the
jculmanatlon‘of th;s process as one landmark in the
openflnternatlonal d?écﬁésioﬁ efforts;t‘Because the

resolutlons w1ll not be blndlng, thelr effectlveness

depends essentlally on thelr acceptance, 1mp11c1tly

or exp11c1tly, as gulldllnes for further pollcy ?=
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.and -actien deliberations.

;Agiﬁﬁchﬁdlggy and Natural ‘Resources ‘Roelicies

*ﬂechmokquaaddsmvalue=to‘uegonmeeSLﬂh&ch~ofhsrwﬁ§eewould
'notsm@meggeqnqmic:uées. “ThﬁjPRQQ&SS?Ofﬁtechndlﬂgy de@e&qpment,'
-as .explained :abave, is -an integral part «of ‘the process -of socio-
‘eennomicsandwpqxitical‘ﬂevelanment. ‘Natural resources that
exist physicakly become economically valued with ;appropriate
=technolpgies to0 :meet .a -certain :demand ‘for ‘Final goods -and -ser-
-vices., Natural resource devekopment“wiu1@&1&013845; therefore
;closely linked “Lmpom the -demand - sideﬂﬁgia NBOs - -0Ff such -reseur-
‘ses for enercy and manufacturineg nracesses, ‘They -are Yinked
from ‘the supply- ‘gidemkbbthe availability of technologv oy
feasibleueconomic~extractxan~and»generat&on. ‘En aﬁﬁttion to
supply and¢ demand, teehnalogy .enters iin -the intermediate stages
of ‘transport. storage . and marketingwqf resources, Natural

‘“neé?urce1poricies‘inclndekquestiens related to costs -and prices,
.touscarcity‘anﬂ-depletion,»andﬂfo‘iaterqgenenatinnai'linkages.
‘Technology@ﬁhﬁﬂ@rﬁmwunﬂm%ﬂﬂﬁm@ﬁ&ﬂf-souﬁht-éisa&Lso related o
fﬁhﬁﬁe'aageofii.as wall -as to the 1mpqrtant'qwestion-ofesubs-

““gitutability ‘between Ffactors -Of production .and between differ-

-ent ravw material inputs for the same or :similar end uses.
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. Technological impacts and the content of economic ‘activi-
ties¢ap¢‘cbptinupgsly'changiﬁg;féﬁdEthé véidéf&bh,fdemand, and
utilization.of natural resources will consequently.be subject
to constqntva;iéjiqu,sqme of which will be of a techngidgfééfi
naturg.xgthereAmay;be also cases of intentional policies of
impeding¢qhqqge, but these too are a type pf,technology;pq;icy.

Thg‘readgrﬂwill be able to discover i T . ATTn
2 variety of examp;es of naturalqg%ggnr-
ce policies which -have been or are likely to be affected by
technological developments. The producers and‘éxporters of
_.naturglhrggpupceg) which include the majority of the develop~
ing.countries; mavaeli utilize transient aspects of weglphkto
develop the technological systems to follow best alternajivésyénd
make the:pqst.longfterm use of their resources.
i 13oResource;Al;opatignAfor:Technology Development e

’ e - . . ) \ e,

- -Tb¢~maj0nuP0Licy,questipn still remains to be. answered g
hqw:wqqlq“the develQping countries be advised to.allocate
resources and. follow policies;which‘wilg eventually create. a
Viable.(but.limited) technology system to assist their dever
10Pm€nt2, What would be the appropriate resources and-pplicies,

and, what are the results -that can be expegted from them? .
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Techn@logy has been - man s chief agé@* in hls struggle
upyandwfpom.Subelstencew Technology development and aﬁpliea—”
‘tion, however, 18 not a mere technical process. Eather it’ is‘
ravqo@plicated Soéio«economic‘pfoceSS'with»manywﬁabiablesiand
‘many unknowns., ‘It is difficult to show that there'§s cna-
eh'pme-@@mrébymndehcefbetweenAexpenditurevon research ‘and ‘de-
lvelopment apd. economic  growth, ‘The numerical estimates of
‘”weal" 501enee and technology expenditunes are still in a very
preli@;nary stage. While the importance :0F scientlfic and
~teohnologiow%\¢§pacity“(measuned in ‘nutiber of persons, public-
ations, or dolLaos) is not doubted, there ‘seem to %e ‘important
qnalltatlve factors of effectiveness which are domlnant 4n most
goa&es, and - whlch ‘cannot yet be quantified easily. “The notion
that "science is a :good thing in itself, with the)assumptlon
:that the Wore sc1ence that was - done in a country, the greater
would be the benefit to ithe economy--and presumably to the
~society...(has) proved to be false, ‘Relating -expenditures to
economic results,’ has‘bem -gwalloel by the elites in 'some deve-
loplng countrles,-where academic snobbery has been indeed a
swgnifloant export of the industrialized countries™” (king 1978).

Theve are a’number of components of the desired ~iable
ragdfefﬁective"techno&ogy system. There is ‘the training of

personnel at-all levels; the building of research 1nstatut16hs
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and equipment the auxlliary serv;ces of testlng, standards

N RS R R A e s awmy s iR F L A
and 1nformat1on and documentation' publication, review and
Len T OUENITT Sroor dadtog 2r vl 4 &L : Lok
assessment act1v1t es identiflcation of research programs-h””
LA SLS RS ] “‘:‘"’f*-‘.:.-f’ o &, e ~

£

the interlocking with industry and other development activi-
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ties- 1egislation and institutions for selection,‘transfer and

EEVER _'.~1 = . .. --;4u .“.... ..c‘ J ‘s Al

dissemination of technology with or without cap1tal and equi-
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pment' and the stimulation of domestlc 1nnovation and appllc—:
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ation in diﬁferent branches and major fieldﬁb wath limited

resources, the developing countrles must be very selective 1n

arian ST RIS N .L"*rr TS i E RS R

choosing a llmited field for technolgy development. They‘

IR Foewmals IoyTusons ol

) cannot approach all subjects at the same time. They have also
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. to balance thergrowth of the components.‘ Too many highly
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_mtrained personnel w1thout adequate equlpment and opportunltles
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_for appllcation are a prelude to ﬁraln draln and frustratlon.---“
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Expen81ve research and development laboratorles without adequ-
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ate personnel and equipment are wasteful. If the programs of
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_such 1nst1tutions are not closely Qs}ated to‘development req-
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uirements and opportunltles they become 1solated and sterlle

iy 5o .
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. Natlonalistic restrlctlve pollc1es about transfer of forelgn
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‘capltal and technology may stlfle the process of development.
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Open door policies for foreign capltal and technology, on the

SR AR

‘other hand, may lead to unreasonably hlgh costs of technology,
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1eakages of savings and domestic capital, and thwarted attempts
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7 to bulld an 1nd1genous technology base. W
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There must be a balance between these alternatlve polxcxes
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and components, especlally lf lt is noted that they .can be
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comblned in dlfferent ways for dlfferent sectors and problems.
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One always deals with ‘a technology mix, not only in the same

1 4 1.
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country but also in a hranch olendustry. Thls multlpllclty

and dlversity'allows pollcies of transfer of technology for
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certaln act1v1ties and pollcles of huilding local capacltles

s
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for others. It would allow the use of 1abor 1nten31ve tech-
N g RN ’
nology in certaln actzvzties, and capital intensive technology
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in others. The moét essential element in all of these sxtua-

"tlons seems to be to stlmulate the flow and succes81on of the

component stages of technology from the stage of transfer or

‘Tr:"" Lel

generatlon to'the staée ofleconomlc production, and the oppos—

TR soadd

1te flow from ‘the productlon and appllcatlon front to labora=

; tory analy31s ‘and exper;mentation." lf’theseJtnovnecessary

flows are malntalned supported,jand stlmulated then the‘

) chances of bulldlng v1able technolog;cal systems 1mprove ‘con-

o : i prry 3

siderably. To do that, resources and prlorlties must be car-
efully'arranged. Those priorltles will he set by hlgher pollcy

‘6f“deéisian;ﬁaiérs.; Well intended policles of dls-proportio-

sy Tr o

1nate development of some components of the system will not

! e e e P : o

create the necessary flows.
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On further reflection,

el
|

i%mﬁéy @ agréed-thék this proéess
gf flow ha§‘beén.ﬁistoricallﬁ'effective in rélafiﬁg science

and {echnologylto de?élopmént,land in introducing successful
innovations and inventions, even by unqualified individuais.
into the stream of econﬁmic growth, It is in essence the same
process which is being used most successfully by the transna-
tionals, where the central management is capable of stimulating
all tﬁersucéessive stagés of the flow and combining it witﬁ
2conomic and other.factors to reaéh the stage of succeésfui
appiicétion.‘ A government, or a nation, cannot easily centr-
aiize and control the forward and backward technological flows.
They'can'hbwever‘recognive their importance and seek to main-
tain the flows,

If this can be done, then technology can become the
spearhead of development, This may be in effect the most
,:imﬁoﬁtant criterion for selecting policies and allocating
: rq?ou}ces for the development of technology in the devéioping

countries, rather than policies and resources which tend to

build separate components which do not function harmoniously

'togefher.



