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I. INTRODUCTION
A. TFOREWORD

In 1970 the-Gene;al‘Assemhly of the United Nations approved
a plan of action to expedite the economic and social progress of
the doveloping countries, which is known as the Interanational
Development Strategy (IDS). |

"In essence, the International Development Strategy is an
agreement by governments, drawn up at the highest political level
of the United Nations, on the action which should be carried out
systematically in various fields during the present decade with
the immediate aim of stepping up the economic and social progress
of the developing countries."1/

Paragraph 18 of the International Development Strategy reads
as follows: "As the ultimate purpose of development is to provide
‘increasing opportunities to all people for a better life, it is
essential to bring about a more equitable distribution of income
and wealth for promoting both social justice and efficiency of
production, to raise substantially the level of employment.'to
achieve a greater degree of income security, to expand and improve
facilities for education, healthy housing and social welfare, and
to safeguard the environment, Thus, qualitative and structural
changes in the society must go hand in hand with rapid economic
growth, and existing disparities - regional, sectoral and social -~
should be substartially reduced. These objectives are both
determining factors and end-results of development; they should
therefore be viewed as integrated parts of the sawe dynamic
process, and would reguire a unified approach'. ,

In brief, what has emerged is the concept of ﬁintegrated

development', which acknowledges the equal importance and recognizes;

1 ECLA, Latin America and the International Development Strategy:
e AN
first regional appraisal, E75N,1279E?7§ev.1, 1973
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the interdependence of such fundamental objectives as the raising
of per capita income, more equitable income distribution, full
employment, genuine equality of opportunities, more balanced
social development, respect for human dignity, and the real
development and culfural integration of the individual human
being.

The "unified approach' means that this set of values and
objectives must be the guviding principles for plans and action
alike, not only in the economic sector but also in the
educational system or the field of social progress, since otherwise
Adistorsions will irevitably be generated which, in the last
analysis, slow down progress or halt it altogether.

‘There are many factors which, in different ways and with
varying degrees of intensity, influence this process. Increased
saving and investment, expansion of exports, foreign investment
and external credit, industrialization and land reform, internal
inflation and international price fluctuations are among those
which have becn analysed in the greatest depth from the economic
standpcinte From another point of view, emphasis has been placed
on the need for planning, structural changes and institutional
develorment, education, health and housing programmes, wholehearted
national support and international and regional co-operatione.

In recent years, to concern with these and other factors
has been added increasing comprehension of the role of science
and technology in development. The traditional economic
development models projectéd income growth as a function of
the labour and c¢apital input in the production process, and of
a global parameter for the measurement of "productivity", to
which was assigned a value calculated on the basis of empirical
Tdata, with the aim of using it to measure that part of eccnomic
growth which could not be explained in terms of the sum toial
of invesfiment and the increase in the labour force.

Owing to the many studies of various kinds carried out in

recent decades, technical progress is no longer a merely implicit

/factor in



factor in globzal economic projections, and recognition is now
accorded to its preponderant influence both on the spectacular
development of the industrial) countries and on the progress
achieved by the countries of the Third World. For example, Solow
estimated that between 1909 and 1949 the contribution of techmical
progress - definmed in its broadest terms - to per capita
production in the United States amounted to 87.5 per cent.2/
Denisen and Poullier have assessed the participafion of technological
‘change in the improvement in productivity per.worker at the
following rates fdf 1950=1962 in the European countries listed:
Belgium, 34 per centy Denmark, 20 per centy Italy, 30 per cents
United Kingdom, 46 per cent.3/

Again, according to studies prepared during the 1960s by
the Agency for Science and Téchnology and the Ministry of Industry
and Foreign Trade of Japan, technological innovation made the
following contribution to the expansion of production in that
country: ménufacturing industry, 41 per cent; chemical industries,
72 per cent; metal products, 46 per cents pulp and paper; 60 per
cent; electrical machinery, 38 per cent; transport equipment,

60 per cent; and textile industries, 38 per centaﬂ/ Lastly,
estirates for Brazil show that between 30 and 46 per cent of
Brazil's ecornomic growth since the end of the Second World War

is attributable to technological innovation.5/

R.Me Solow, "Technical Change and the Aspgregate Production
Function", Review of Economics and Stat’stics, August 1957.

u&

"La recherche et le développement contribuient-ils a la
croissance économique?”, Rev. La Recherche, N2 38,
Oztober 1973. : -

Juan Tampier B., El desarrollo tecnoldgico del Japbén, Report
- for the Board of the Cartagena Agreement, 1973, p. 100,

ECLA,JThe transfer of technology in the industrial development
of Brazil., General aspects of the problem, E/CN.12/957,

R K N

September 1972..
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Whatever degree of inaccuracy may be involved in the
procedures followed to determine the foregoing values, the figures
are high enough to bring out the preponderant role of the
technological factor in economic growth.

Moreover, it is needless to reaffirm the radical changes in
the way of life of the poeples of the world and the consequent
social and cultural impact produced by the spectacular technological
progress which mankind has witnessed. The speeding-up of this
progress in the course of the twentieth century and its relative
concentration in the more advanced countries have widened the gap
between these and the Third World, and its effects on man,
society and the environmenﬁ have become an increasing source of
_ concern, giving origin, mainly in the industrial countries, to
a new field of study, that of the "evaluation" of technology.

From the more specific standpoint of economic development,
the speed with which technological innovationé‘are produced in the
world of today has notably shortened the "useful 1life" of many
products. This varies, in the case of pharmaccutical products,
for example, from two to six years, and is even shorter in the
electronics industry, while for computers it is estimated to
aversge five years.f/ Thus, the pace of technical obsolescence
tends to be a good deal faster than that of the physical wear-anc-
tear of production equipment and plant.

Iﬁ Latin America, explicit interest in science and technology
found its initial expression in the econdmic sector in relation
to the problem of the payment of royalties,; viewed from the
standpoint of its effect on the balance of payments, and, to a
more marked degree, in the cultural field with respect to the
development of scientific knowledge‘and research. To this was
subsequently added political concern at the power and influence
of the transnational corporations and the phenomenon of

"technological dependence™,

8/ Erich Jantsch, La prévision technologique, Organization for
Economic Co-operation and Development (OECD), Paris.
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Little by little, the work of various institutions and
personalities in the region.:and. in particular, the studies
and other activities of the United Nations Educational, Scientific
and Cultural Organiszation {UNESCO), the Organization of American
States (OAS), the Board of the Cartagena Agreement and other
international agencies have given countries a better uaderstanding
of this-queétion and extended their relevant action, while at the
same time helping to promote the gradual integration of the
various original points of view. o

One of the most valuable of the recent contributions made
in thie conhexion jis the "Latin American Plan of Action for the
Application of Science and Téchnology to Development™. This was,
prepared by the United Nations Advisory Committee on the
Appli-ation of Science and Technology to Development (ACAST),7/
on the basis of the World Plan of Action, and with the collaboration
of the Economic Commission for Latin America (ECLA), of the
spacialized agencics of the United Nations and of OAS. The whole
undcrieking was related to the International Development Strategy,
paragraph 60 “"Concerted efforts will be made by the developing
countries, with appropriate assistance from the reat of the
world community, to expand their capability to apply secience
and technology for development so as to enable the techrologicel
gap to be significantly reduced". - .

Ag is common knowledge, at the fifteenth session of ECLA,
held at Quite in March 1973, the secretariat was requested to go
more Jeeply into the analysls of these problems in their relation
to encnomic and social development and to disseminate the Latin
Amnerjcan Plan. o | '

'~ This regional plan contains a valuable body of background
data, opinions and suggestions bearing on policies and institutions
concerred with saience and technology and on sciertific and

2/  Renceforward this will be referred to as the Latin American
Plan, :

/technical education.



technical education. It also includes an exhaustive list of _
problems and of priority areas of research in the various sectors
of economic activity and social development.

"The objective of the World Planm of Action for the
Application of Science and Technology to Development is to provide
a framework for the combined efforts of developed and developing
countries as well as of the United Nations aystem ..."8/

In its turn, the Latin American Plan of Action "is to be
considered ... a 8et of guidelines for the application of existing
knowledge and the development of research on a large number of
basic problems that have been identified in Latin Anerice by the
United Nations agencies and by inter-American agencies. Some of
the problems are common to all regione in the less developed
world: others 'are particularly important in Latin America'.9/ In
a later section of the present study special dpnsideration will
be given to the implementation of the Latin American Plan, in the
ligat of the analysis made in this document as well as of the
responsibility incumbent in this field on ECLA and the Latin
American Institute for Economic and Social Planning (ILPES) and
on international co-operation in general. ‘

The purpose of the presemt document is to give an
integrated picture.of the p?oblems of science and technology in
relation to the development process, and to identify mechanisms,
instruments, and specific lines of action required at the national,
subregional and regional levels to secure the more harmonious
development of science and technology as part of a unified
approzach to development, thus making for the effective implementation
of ACAST's recommendations,and, in general, of the policies
formulated in the Latin American countries. To this end, it was

[

8/ United Nations Advisory Committee on the Application of
Science and Technology to Development (ACAST), "A Latin
American plan of action for the application of science
and technology to development", E/CN.12/966, 1973, pe 1.

9/ Ibide, Do 9.
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thought dssirable to centre the anelysis upon the progess of
technological change. All the factors calling for study will

therefore be considered in relation to the way they affect that
process, which from the standpoint of economic and social
development is the phenomenon that it.is of most direct interest
to understand and evaluate.

The approach formulated above should be taken to cover the
various sectors and forms of econonmic activity, including mnot
only production technology but also administration and maragement
technologies in general. It involves the study of problems
relating to education, to the development of science and to the
creation of technology in the latin American countries, as well

as of those deriving from the transfer of techniques from akroad.

B. TECHNOLOGICAL CHANGE IN LATIN AMERICA:
PROBLEMS AND PROSPECTS

1. Obstacles to technological change

In the first place, it seems useful to sum up the main
difficulties and obstacles in the way of the harmonious development
of science and technical progress that have come to the Tore with
the evolution of Latin American thinking on the subject. Most of
those listed below derive from the inter-country differences in
levels of development, and, therefore, both from the predominant
¢haracteristics of the advanced countries and from the
structural weaknesses of Latin America.

(a) Historical characteristics of developnent

(i) The concentration of nineteenth century industrial
development in Europe and the United States established at that

initial stage the well-~known international division of preoduction
whereby the Latin American countries became exporters of raw

materials. It was in the export sector chiefly that a systematic
process of incorporation of new techniques took place. .Moreover,

the relative isolation of export activities restricted the spread

/of such



of such techniques to the other economic activities, which contimned
to develop at a rudimentary level. The exploitation of raw
materizle, furthermore, largely took the form of exiraction .of
easily accéssible regourcesd, & pro¢ess which could be carried ocut
with relatively simple technologies, while there were no significative
incentives to reduce costs in view of the ownership relations and
market conditions. in which it was effected.

Briefly, technological progress has been concentrated in
the developed countries, thus originating what has come to be
called fhe ""technological gap", which for many reasons tends to
constitute a cumulative phenomenon.

(ii) Anocoxdingly, when Latin America embarked upon its
industrialization process, mainly by way of import substitution,
it had to resort to the technologies existing in the developed

countries. The result was the gradual generation of a "modern"

industrial sector using advanced technologies, and forming an
enclave in a traditional economy in which low-preductivity
activities predominate. The urgent need to relieve the desperate
balance-of-payments situation resulting from.the depressicn of the
1930s,. combined with the small size of demestic markets, in
which the middle and upper income groups were manifestly the
main sources of demand, led through high levels of tariff
protection to the creation of monopolies or oligonlies in the
nev industrial structure, and to the prevalence of high costs
and low productive efficiency. ‘ ' |

' (b) Technology generated in the industrial countries

The technologies imported from the developed countries and

generated in these in accordance with their own needs and
conditions, afe'usually unsuitable for the Third World in general
and for Lgtin America in particular. In this respect, the
following are the main factors to be noted:

(i) The advanced technologies are created in relation to

much bigger scales of production than any that are justifiable

for the relatively small consumer markets of the developing

/countries. The
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countries. The groﬁth'rate of per capifa income in Latin Americe
has not been high enough to reduce)the difference in market sizés.
whieh, on the contrary, is tending to increase in absolute terms.
Moreover, the slow pace'of the regional and subregional integration
processes, and the insignificant effects of income redistribution
policies, have prevented the markets in question from expanding
faster. '

On the other. hand, & predomznant characteristic in at least
some 1mportant branches of world manufacturing industry is the
trend towards the development of technologies which produce
economies of scale;-thus, as the volums of production increases,
both the capital and the labour inpdfé per unit of output decrease,
so that as production expands the unit cost diminishes, whatever
the relative price of the factors of production. -

There is nothing surprising about this phenomenon if it is '
borne in mind that a high proportxon of technologlcal innovation
2‘13 the product of research and development activities carried out
in the corresponding departments of enterprises in the industrial
countries. For reasons of power and prestige, these enterprises
not only aim at ihcreasing %heir-profifsy-but are also constantly
seeking fo-expand their volume of operations, with the fesult‘thgt
a significant pfoppftion'of their research work is designed to
discover ways and means of effecting economies of scale.

(ii) in_any event, the technologies originating in the
develoged_countriés are created to be applied where capital is
relatively Elentifﬁl end labour is éostly and in short supply,

a situation diametrically oppcéed to that prevailing in'Latin
America and the rest of the Third World. |

- In other words, the more advanced technologies tend to save
lavour, vwhile in the great majority of the developing countries
there is a hlgh degree of structural unemployment and under-

employment.
Evidence of this is afforded by empirical atudies carried
out in the region. 1In ?erg, between 1961 and 1970, employment in

/industry rose
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industry rose from only 13.2 per ¢ent to 14.5 per cent of the
économically active population, but the whole of the increment

was concentrated in artisan-type industry.10/ Similar conclusions
are to be drawn from a study. of the same kind relating to
Venezuela3ll/ this research also ehows that even where significant
changes take place in income distribution the consequent change
in the structure of consumption and therefore of preoduction does
not bring sbout a marked increase in employment.

There is, no intention here of course, to formulate an
assertion of general validity, or to deny that sufficiently dynamic
and/or appropriately oriented industrial development may lead to
a significant increase in employment. Nevertheless, the studies
quoted, referring to given countries and periods of time, bsear
witness to the existence of a problem that claims preferential
attention.

(11i) The advanced technologies have been cfeated in view
of the lewvels and types of akilledllnbour exieting in the industrial
countries, which are usually higher and other than those prevailing
in the developed countries.

(iv) Technolosical develogment in the advanced countries

naturally seeks to replace raw materials which they do not possess
by synthetic products and, in general, by the use of raw materials

to which they have surer, easier and more direct access. This
has been repeatedly evidenced by the progressive displacement of
natural resources 1nd1genou5 to Latin America and the rest of
the Third World, such as textile fibres of animal and vegetable
origin, nitrate and rubber. It iz a common cbservation that the
recent world petroleunm crisis may set afoot a new process of an
unpredictable nature. '

10/ Victor Tokman, Tecnologia y emplec en el sector industrial
del Perf, (0AS/ILPES), 19'72.""i""""""'“"""'—_""_"'

11/ Victor Tokman, Distribucidn del ingreso y empleo en el sector
industrial de.Venezuela,-19?2. '

/{v) Moreover,
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{v) Moreover, the empirical studies carried out in Latin
America reveal that no significant correlation is agparent.betwean

changes in the structure of production and employment opportunities.
This calls in question the validity of the classic distinction '

between traditional labour-intensive consumer goods  (textiles,
footwear, food, etc.) and capital-intemsive intermediate goods.
On'the whole the evidence goés to show that any industry -
undergoing & dynamic modernization process tends to save labour:
per unit of output, while. euwployment increases to a larger extent
in branches of industry which for one reason or another are not
renewing their equipment or replacing their lines of productlon.Jg/
- {vi) The terms on which the transfer of technology from the
industrialized countries is effected are often unfavourable to
the Latin American countries., The increasing part played in- this
process by the great transnational enterprises, which, backed as
they are by enormous power, naturally endeavour to channel it.
along the lines that best suit them, does much to bring about
such a situation. Only when they take solidary action at the
subregional or regional. level are the Latin American governments.
(with the exception of a few relatively more influential countries
which can successfully act on their own account) able to stand
up to the transnational enterprises on a fairly equal footing.
In any event, however, there is an additional factor of weakness
deriving from the vague or conflicting character of their objectives
and priorities, in contrast with the cleariy-defined aims of the
great corporations operating under a single autheority.

More generally speaking, the cost of transfers of technology
is apt to be high because of the Latin American countries' lack of
bargaining capacity, which is reflected not only in heavy direct
payments, but alsc in the familiar limiting clauses relating to
purchase ¢f inputs, exports, etec., which frequently represent a
high indirect social cost. ‘ ' '

12/ Victor Tokman, op.cit.

/{vii) Foreign



(vii) Foreign investment, especially that effected through
‘subsidiaries of a parent firm, gsually constitutes an enclave
which does not disseminate the imported technology to the rest of

the national economy, and in which the successive adaptations and/
or innovations are the'prodﬁct of the parent firm's research and
development activities;_a modus operandi that is generally much

more to the advaﬁtage of the foreign enterprise.

{c) Structure of the Latin American economy

Generally speaking, the Latin American countries are
characterized by a dual economy in which a "modern" sector,

concentrated in medium- and large~scale manufacturing industry
and in a few agrieultural and mining activities producing primary
commodities, exists alongside 'traditional" aéti#ities'in which
productivity is very low and which, distributed throughout all
sectors of the economy, constitute the major source of employment:,
In contradiction to what happens in the industrial countries,
absolute levels of productivity in a large proportion of these:
activities are so low that their capacity to absorb more efficient
technologies is usually extremely limitedj the mere dissemination
of Yexample" of progress in the modern sector is therefore not
enough to speed up their development.

In support of this statement, reference may flrst be made
to a study recently carried out by ILPES in the six countries of
the Andean Group. It shows that in the area in question 60 per
cent of the manpower employed in manufacturing is to be found in
artisan-type activities, this sector being defined as the group
of establishments employing fewer than five persons.i3/

Table 1 below shows the great differences in productivity
between sectors of production in Latin America and their unequal
relative growth rates in more receht decades.

13/ I1LPES, La pequefia y mediana industria en los paises del
Pacto_Andino, provisional text, 1973. .

/Table 1
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Table 1

STRUCTURE AND TRENDS OF LABOUR PRODUCTIVITY
: - IN LATIN AMERICA

‘ ' Annual percentage
1950 1960, : 1965 growth rates

Sector _Tﬁghlara at 1960 prices)
1950-1960  1960-1969

Agriculture . 450 555 o '633 2.1 2.5

Mining 3 617 5 4ok 6 103 k.1 " 2.0

Manufacturing 1 294 1 831 2206 3.5 346
 Comstruction 889 1017 1058 1.4 1.0

Basic services 1663 1 814 2 049 0.9 2.0

Trade . 2 26 244 2623 1.0 1.0

Other services 1 393 1295 1282 ‘ 0,7 -0.1

Source: ECILA.

'fIn contrast,
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In contrast, the following figures for annual productivity
per worker in the United Statés may bé quoted: agriculture,

3,352 dollarsj mining, 7,583 dollars; industry and constructiom,
7,140 dollarsy =ad services, 7,151 dollars. '

More deserving of attention than the differemces in absolute
terms, which are 6bvious, are the ﬁ'ﬁ:iafions in the relative
figures. Whereas in the United States the ratio between the
average productivity of industry and that of agriculture is 2.137,
the corresponding figures for Latin America in 1965 are 3.5:1.

In short, the region's structural duality, the great -
differences in relative productivity and, in particular, the low
absolute levels of the more traditional sectors, constitute a
formidable stumbling-block to technological change and dissemination
in Latin America. )

(d) EBducation and scientific and technvlogicaliactivitx
(i) Despite the significant progress achieved in the last

two decades, Latin America's educational base is still inadequate,
as can be seen from the data presented in table 2.

The figures for Latin America are not the most unfavourable,
but they differ so greatly from those of the advanced countries
as to make it easily understandable that the educational level of
the region puts an obstacle in the way of more rapid absorption
of technology or technological change.

Furthermore, in the educatiomal profile of Latin America
great differences between countries are observable; while in the
internal disparities within any one country the dual structure
remarked upon in the context of economic activities is reproduced..

/Table 2
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© SCHOOL ENROLMENT RATIOS BY LEVEL.OF EDUCATION,a/ 1967-1968

y

1967-1968

Percentage

Perceﬁtage of

Percentage  children of }
~of children of children primary and eggi;gei:v::
Major regions ‘of primary of secondary seconpdary ercentage
: school age school age  school age Ef' opula=
attending attending "(combined) tioﬁ azed
achool "at school at attending 20_25
. any level. ‘any level schoocl at
. any level
World total b/ 68 39 56 10,1
Africa o 40 .15 28 143
Northern America 98 92 . 96 bh.5
Letin America ' 75 35 55 5.0
Asia b/ - 50 - 45 4.7
Europe and USSR 927 65 - - 85 16.7
Oceania 95 60 - , 8o " 15.0
{Arab States) (50) (25) (38) {3.1)

Sources
2/  Provisional figures.

Fauré, Herrera and others, Learning to be, UNESCO, Paris, 1972.

b/ Not including the People's Republic of'China, the Démocratic People's
Republic of Korea and the Democratic Republic of Viet-Nam.

/"The educational
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The educational structure of Latin America around 1960 can
be summed up by saying that between 15 and 80 per cent of the
young population, depending on the country, was o&t#ide the
“educational system or below the minimum educational level, while
enrolment in secondary education, inciuding courses lasting more
than 9 years, has expanded to include 2 very‘ considerable percentage
of those theoretically eligible for it. In other words, the
peculiarity of the educational system in Latin America has been
its inability to create a course of strictly basic education going
above the minimum level necessary for the infegration of the
individual into cdntemporary society and covering the whole of
the school age population. Although this goal has not been achieved,
secondary and higher education in Latin America have been developed
to a point where they include percentages of the eligible population
that are comparable and in some cases superior to those of the”
developed countries.li/ |

Lastly, the foregoing statements are borne out by comparlson
of the figures for primary school leavers in Latin American
. countries and in Europe (1960 to 1970 cohorts).i15/ '

L/ Secondary education, social structure and development in
Tatin America, L/CN.12/92L, document presented jointly by
CEPAL and ILPES at the Conference of Ministers of Education
and those responsible for the promotion of s¢ience and
technology in relation to development in Latin America and
the Caribbean, convened by UNESCO (Venezuela,
6=15 Decenber 1971).

+15/ Data taken from Secoﬁdary education, social structure and
: development in Latin America, op. cit. ' :

/Country -



Number of leavers
"after 6th course

Country

Latin America

. Argentina o | 593
El Salvador L D 433
Mexico , 7 . - L
-Uruguay S ' ' 669
Venezuela _ o o 394 -

.Eurppe
Bulgaria =, ) 21‘ 7 IR 891
Greece . 933
Sweden o e 993 -

Yugoslavia . . L 750

(ii) There 3is also _some under-utiliéétibn of thé scientific
~and technlcal cagacltx already created through the secondary and
"higher education systems, which take in a considerable and rapidly
1ncreasing fraction of the school-age population. The "brain-draln"
to the United States and other industrial countrles, and 11kew1se.
in recent years, to some Latin American centres which offer better
opportunities on'account of their greater dynamism or relatively
higher stage 6f development, is a phenomenon to which attention
has repeatedly been drawne. '

A similar point to be stressed is that the exlstlng human
capacity is only partly utillzed.inasmugh as, for a variety of
reasons, some of the scientists, professionals and technicians at
& country's disposal discharge fumctions in which their knowledge
and talent are not fully turned to accéunt, or, worse still,

/prefer to
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prefer to engage in activities which have nothing whatever to do
with their speciality, or are ccmﬁelled te do so for want of
suitable opportunities. , '

Lastly, since the acceleratlon of educational progress is a
recent‘phegomenon. its effects will be felt only after a relatively
long time. Educational levels énd the Yquality" of training in the
various strata of the existing active population are unguestionably
far below what miéht be inferred from the analysis of the school
population. The only way of raising these levels rapidly over the
short term is through mass training pregrammes, an activity which
- save for a few exceptions -~ has not been developed on the scale
required to bring about a significant change in the situation.

(iii) The capacity for basic and applied scientific research

is also limited, except in some of the relatively more developed

Latin American countries and in certain disciplines (biclogy, for
example). Another criticism frequently voiced is that its
orientation is influenced more by the links which Latin American
scientists maintain with their colleagues in the advanced countr;es
than by consideration of their own countries? problems.

(iv) Lastly, the capacity to create technology is extremely

limited in Latin America. An overwhelming majority of research and

development activities are carried out in the deﬁeloped countries,
and an appreciable proportion in the appropriate departments of
those countries' producer enterprises themselves. This assertion
is valid in terms both of absolute figures and of percentages of
the gross national product, Thus, in the United States, the Soviet
Union, the Buropean countries, Japan and Canada, eXpenditure on |
such activities ranges from 2 to 3 per cent of the GNP, whereas
in the Latin American countries it does not even ambunt to 0.5 per
cent. This situation is all the more critical in view of the fact
that Argentina, Brazil amnd Mexico are responsible for 60 per cent
of total expenditure on research and development activities in the

whole region.

/The implication



- 19 =

The implication is not only that Latin America's capacity to
generate technological change is minimal, but also that it is an
obstacle to the absorption and adaptation of imported technology,
which calls for thorough understanding and assimilation of its
various component elements of know-how. This can be deduced, for
example, from specific studies carried out. in relation to the
textile and machine-tool industries in Brazil.] __/

(e} The Latin American entrepreneur.

Setting aside the relatively more advanced countries of the
region and, in general, some of the medium- and large-scale
enterprises, Latin America is short of entrepreneurial capacity
both in the public and in the private sector. This deficiency is
'no doubt linked to the historical characteristics.of the region's
economic evolution, which is marked by the predominance of an
agricultural and, in some cases, a. commerclal tradition.
Education and env;ronmental handlcaps have also much to do with it,
especlally where small-scale economic actlvxtles are concerned.

These limltatlons are aggravated in countrzes affected by
chronic inflation, where economic rationality steers the’
entrepreneur towards commercial or speculative activities. The
lack of continuity and stability in the "rules of the game" with
respect to tax, exchange, tariff, credif or wages policies and to
incentive and control médhanisms in generai is nanifestly |
discouraging to technological innovation and, in particular,
capital investment. Lastly, there is a aizeable prdportion-bf
industries which are not rationally organized,'énd in‘which their
traditional character is a‘decisive factor, in relation not only
to the ownership of the enterprlse but to ‘the allocation of tasks
and respon51bi11t1es. technlcal, admznistratzve and flnanclal

J6/ + See Franco Vidossich, La transferencia de conocimiente -
© t8onico. en la industria de mAguinas-herramientas del Brasil,
E/CN, 1 57333. 19713 and Luigi Spreafico, La transferencia del
conocimiento t&cnico en la industria textil v del vestuario
del Brasil, L/CNe12/623, 1971e

/functions are
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functions are often concentrated in the hands of a single person.
Small-scale enterprises usually belong to people who have the
necessary know-how for production purposes, and who pursue the
activity in question because it gives them personal independence
and in so far as it enables them to obtain a steady income higher
than any they could receive as wage-earners, with which resglt
they are fully satisfied. In such cases, they cannot be said to
fulfil a g;nuine entrepreneurial functidn, and technical change
. seldom enters into the interests of the producer. , ‘
There are also many cases in which the passive or inadequate
behaviour of the small-scale entrepreneur is imputablé to the
limjtations imposed upon him by the hard facts of the economic
conditions in which he carries on his activity.

2« Latin America: a heterogencous region’

Complementary to all this is the region's internal heterogeneity,
by reason of which the problems described above affect the various
countries in widely differing ways and degrees. The distribufion
of the gross domestic product by sectors of economic activity and
the percentages of urban and rural population shown in the tables
% and 4 below bear eloquent‘witnessrto this facf. '

It will be noted that the rural populétion\figures range -
from 82.7 per cent and 72.3 per cent in Haiti and Honduras,
respectively, to 2041 per cent and 21.1 per cent in Uruguay and'
Argentina. : ‘ | |

The contribution of manufacturing industry to the gross
domestic product amounts to 37.7 per cenmt in Argentina, 26.2 per
~cent in Chile and 25.3 per cent in Brazil, whereas in Boli?ia and
Guatemala, respectively, it reaches only 13.5 per cent and 13.9 per
cents the figurés are reversed in fhe case of agriculture;"The
influence of these facts on the composition of the "modern" and
"iraditional’ sectors in each country, and, therefore, on the
characteristics and possibilities of technological change in each
case, is too obvious to neeé further comment. :

/Table 3
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Table 3

LATIN AMERICA: STRUCTURE OF GROSS DOMESTIC PRODUCT
BY SECTOR OF ECONOMIC AGTIVITY, 1972

(Percentages)

-

Agricul- Manutac~ Construc- Basié ser- Other

Country ture ining turing tion ~ vices g/ services
Argentina 11.6 1.8 37.7 b3 9.8 3h.8
‘Bolivia 21.0 13.6 13.5 4.8 10.3 3649
Brazil b/ 19.1 0.8 25.3 1.1 10,4 h3.3
Colombis 28.5 2.6 19.5 4,5 9.0  35.9
Costa Rica 22.2 - 20,0 g/ 5.1 6.6 46.1
Chile 9.3 9.5  26.2 4.2 11,7 39.1
Ecuador b/ 27.7 2.0 - 18.0 5.8 2.9 46,5
El Salvador 27.2 0.1 17,1 3.7 7.8 b2
Guatemala 26.9 0.1 43.9 1.6 6.0 51.6
Haiti L8.2 0.9 13.8 1.9 4.8 30.4
Honduras 3h.5 1.9 14,2 5.4 10.1 33.9
Mexico 1.2 4.3 23.9 4.9 5.2 " 50.5
Nicaragua 27.7 0.9 17.7 3.5 8.5 h1.7
Paname 18.4 0.3 17.% 7e3 10.9 © k5.8
Paraguay 33.5 0.3 18.5 . 3.5 5.6 - 28.7
Peru 16.3 5.9 23.5 4.8 6.2 h3.3
Dominican Republic 21.6 4,5 16.1 7.4 8.2 2,2
Uruguay 15.0 - 20.9 ¢/ 3.5 8.8 - 7.2

Venezuela . 6.9 16.ﬁ 12.6 2.9 7.6 _ 53.8

Source: ECLA, Economic Survey of Latin America 1972, E/CN.12/95/Rev.1,1973
a/ Including electricity, gas, water, transport and communications.

b/ 1971.

¢/ Including wining and quarrying.

/Table &
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Table 4

LATIN AMERICA: URBAN AND RURAL POPULATION, 1970 2/

(Percentage composition)

Reglon or Country’ . Urban Rural
Latin American(average) : Sk b4 45.6
Argentina _ 78.9 _ 21.1
Bolivia | 35.5 6k.5
Brazil : 47,6 52.4
Colombia 57.7 h2,3
Costa Rica : 35;6 | 66.4
Cuba | 5%.4 - ' 46.6
Chile 70.4 29.6
Ecuador B - bs.7 54.3
El Salvador ' 37.9 62.1
Guatemala , ,  : 30.8 69.2
Haiti ' 17.3 82.7
Honduras | - L 27.7 92,3
Nicaragua . 4o.0 60.0
Mexico | 62.3 37.9
Panama ' ' 50.2 ‘ 49.8
Paraguay | : 36.0 64.0
Peru . . Lg,2 50.8
Dominican Republic 36.9 63.1
Uruguay ' T 79.9 20.71
Venezuela - 71.9 28.1

-

Source: Latin American Demographic Centre (CELADE), Boletin Demogréfico,
January 1969. |

8/ Mid-year estimates.

- /5. Proﬁegﬁg
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The probiems expounded in the pfeceding paragraphs are
unquestionably of enormous magnitude, and constitute a formidable
obatacle to the more rapid and harmoniode;development of the Latin
American countries. No attempt is made 1n presenting thenm to
contridbute anything few to what is already known on the subject.
The aim pursued is slmply to emphaszze the need for consistent
action in w;dely varymng f1e1ds so that the bottlenecks hindering
more satisfactory progress may be gradually and jointly eliminated.
Another object is to show that the mere projection of present
trends into the fufnre holds out no prospect”of‘an adegquate
soiutieﬁ for.many of the pfeblems hentioﬁed. unless in the very
long run, and that in some cases the differemces between Latin
America and the advanced countries might become greater still,
and the intermal disParlties at present characterizihg the region
might be intensified.

In this context, there are facts and flguree which are
hardly short of catastrophic. ' For example, ‘the concentration of
research and development activities 1n the 1ndustr1al countries
and the existing dlsparltles in levela of education clearly show
‘that unless very much more is done tc remedy the situation than
has been achieved to date, the technological gap will bz widened
and the capacity to assimilate new world technologies will continue
to be limited. This is an important consideration to take into
‘account in determihing priorities and seeking to overcone
technological dependence. ’ -

Depeﬁdeﬁee is not a purely political concept, for it emerges
here as e very realiproblem of inereasing inequality in decision-
making and bargaining power, and in the capacity to opt for the
most suitable alternative or to influence, even to a modest
extent, the main direction of fechnological,change with the aim
of adapting it to conditions in the Latin American countries. In
the words of the Assistant Administrator for Latin America of

/the United
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the United Nations Development Programme,1 "changes are taking
place in Latin Amerijca with varying degrees of rapidity. Under
the impetus of the modernization process, the social body is
adapting itself to new conditions, demanding techmnological change
and creating the requisites for its adaptation and generation. .
The direction of these changes is important. It is essential
that societies should evolve along lines which will make their
real modernization possible by establishing an environment
propitious to continuing creativity'. '

On the other hand it must be recognized that in recent
decades lLatin America has made great str¢des in deallng with. most
of the above-mentioned problems. School attendance has increased
rapidly throughout most of the region, and the scientific
infraatructuré has received considerable support and is becoming
progressively consolidated. Thanks to =2 steédily growing
appreciation of the nature of the transfer of technology and to
greater communication with the rest of the world, governménts and
enterprises have been able to take steps %o speed up the
absorption of imported technologies and to improve the conditions
in which it takes place. \

The progressive introduction of modern management techniques,
the increasing use of computers and, inr more general terms, the
gradual improvement in agricultural productivity and the emergence
-~ even in the relatively poorer.countries =~ of high-productifity
nuclei (at least in the export sector and in many cases in the
sector producing for home consumption as well), not only bear out
this statement but also indicate that neither the problems set
forth above nor those to be discussed in subsequent paragraphs

by any means constitute an impassable barrier.

172/ Gabriel Vald&s, "Desarrollo cisntifico y teenoldgico",
Estudios sociales, Corporacibn de Promocidn Unlversitarza,
April 197h. (Unofficial translation.)

/It must
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It must also he taken into account that the emergence of
éubregional associations and of various mechanisms for joint
action on the part of the Latin American countries has made more
solidary action possible, and has thus also helped to strengthen
the political pressure which is exerted by the Third World in
all the international forums, and which now gives a place of
eminence to the problems of science and technology.

What is'needed, therefore, is a bold and sustained policy
backed by a national and regional politicél‘will to assign the
requisite priority to scientific development and technological
chanép:‘a decision which, of course, must be reflected in the
allocation of resources on a corresponding scale.

It is important to point out that a coherent and realistic
policy in this field must set up short-, medium- and long-term
targets, since the achievement of some objectives may call for a

'1onger'lead time or may prove more costly, while in other cases
it will be possible to obtain very effective short-term results
through specific policy. instruments or institutional mechanisms.

The heterogeneity of the region likewise precludes the
formulation ¢f a single policy for Latin America. 'CGoals that can
be achieved within two or three years in one country may talte
several decades to reach in‘the relatively less developed countries
or may have no chance vwhatever of atfainment in those of smaller

size. The fewer the resources available, the greater the need to
concentrate efforts - at least in an initial stage -~ on a small
group of well-defined targets, in order to secure maximum
utilization of the resources in question.

This consideration also underlines the decisive importance
of intra-regional co-operation, in the sense of the formation ‘
of associations by those who cannot solve given problems on their
own account, and the collaboration that the relatively more
developed Latin American countries should extend to those in a

~ /less privileged
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less privileged position so that the disparities beiween Latin
America and the industrialized world may not be reproduced, more
or less intensively, within the region.

The less developed countries are handicapped at the starts
they have fewer resources with which to tackle the tasks involved
in technological change and the improvement of productivity in
general, and as far as the use of technology in the modérnlsector
is concerned, they are faced with almost insuperable difficulties
as regards scales of production in relation to their domestic
markets. _ '

Unquestionably, co-operation is the natural answer when
individual action cannot suffice to solve a problem. Its effect
is multiplied when integrated use is made of resources in short
supply. Clearly, in'a11 the respects touched upen in the present
paper and in relation to the national and regional priorities
concerned, there aré many opportunities and needs for inter~Latin
American co~-operation, either at the subregional level of at the

level of the region as a whole. As has already been pointed out,
| the necessity for such co-operation becomes much more pressing
in the case of countries with fewer resources and at a more
incipient stage of development. In the following chapters mention
will Ye made of specific areas and mechanisms for collaboration
to serve this purposes.

Lastly, it is essential to stress that the heterogeneity
within individual countries which finds expression both in the -
“"dualism' of the economy referred to above, and in the manifold
differences existing betwegn the various sectors of activity,
such as agriculture, mining, industry, construction, health or
transport, makes it imperatively necessafy to formulate specific
policies for each sector, with due regard to the need for overall
consistency. Admittedly, most of the studies carried out, the
policies proposed and the action undertaken relate mainl& to
medium; and large-scale manufacturing industry. However, according

to tentative projections prepared by ECLA experts in 1973,

/45 per
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45 per cent of the active populatioh‘of Latin America will still,
on an average, be employed in the loweproductivity traditional
sectors by the end of the present century (an estimzte based on
relatively optimistic asaumptions). This projection is enough

to give a clear idea of how high a priority is merited by any
efforts that may be made to raise the productivity of the sectors
An question. | ' : :

In the light of all the foregoing considerations, the
present document takes as a frame of reference the diversity and
cbnsequent individuality of the development strategies and policies
of the Latin American countries. ‘An attempt will be made to
keep the analysis and the relevant recommendations in line with
this situation. Nevertheless, it is understocod that many common
objectives also exist, and for the purposes of the’document it
has been assumed that raising the economic growth rate, improving
income distribution and increasing employment opportunities are
aims which fall into the category of special priorities.,

The topic of technological change will therefore be dealt
. with in relation to the considerations and priorities indicated
and with due regard to thé various problems set forth in earlier
paragraphs. ' '

/II. TECENOLOGICAL
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I1I. TECHNOLOGICAL CHANGE AND ITS AGENTS
A. GENENAL REMARKS

It was stated in an introductorj paragraph that the object of
the present document is to analyse the development of science and
technology from the standpoint of teéhnological chénge.

The justification of this approach lies not only in the specific
aims of tlie present paper but aiso in the nature of scientific and
technological phenomena. ' ‘

According to a UNESCO study as yet unpublished, scientific
activity has its motivation and centres its interest in knowledge,
which is in itself a "'social end” of the highest value. Consequently,
from the point of view of science, the possibility of putting knowledge
to practical use is normally a secondary matter. This attitude is
shared even by scientists working on applied research. ‘

Techriology, in contrast, is valueless without a user ané a
consumer, a2nd is essentially an igredient of the process of producing
goods and services. Consequently, in technology, as disiinct from
science, attention is always focused on both creation and use; in other
words, technology is created because someone wanis to use it.

The bond of union between science and technology is knowledge and
the crsation of tecuanology, whereas the application of teﬁhnclogy in
the production process belongs to the domain of economic decisions,
and depends upon'the decision of a public or private user for whom
technology is aa input which he appraises in accordance with his ovm
motivations and interests. Technological change, therefore, is not
& phenomenon which can be brought about either by a mere arbitrary
decision or by the generation of a supply of technqlogy. There must

also be a demand for technology. This c¢oncept, already almost a truism,

has not heen sufficiently taken into account in the designing of
policies and institutions, so that the problem of technology has been
bandied to and fro "between production and science’’, and the division
of functions that must result from the dual nature of the teehnological

phenomenon has not been stated with the necessary clarity.

/Again, without
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Again, without for the moment going more throughly inte this
problem, it should be pointed out that from the standpoint of the
evaluation, adaptation or creation of technolagy, the institutions or
individual persons who devote their energies and talent to such work
need the support of science, but that technological change must be
tackled specifically at the leéwsl of each sector and subsector of
prodcution. ' ' '

'rThis,coﬁsideration is a basic practical limitation which muet
be taken into account in the analysis of overall scientific and
technological development plans. As regards the supply of technology,
the dominant relation is between science and technology in the
process of creating this latter, whereas vwhen existing technology
is to be ‘'sold’’ or transferred, the essential link is established
between technology and economic activity, since in that case, the
problem is .analysed from the stanédpoint of a particular line of
production. ‘

In short, technological change will oce¢ur when an existing
and available technology which constitutes the "gupply" finds a
user with the requisite technical and financial capacity who decides
to épply it. The user in his turn c¢can only be induced to introduce
a technological change if he possesses or acquires adequafe knouledge
of the existence of such a possibility, and he will do so to the
extent that he thinks such a move to be necessary or sufficiently
profitable from his own point of view.

Accordingly, technological change is a rocess, invelving the
participation of agents who act on the demand and the supply side

respectively, and who need information and communication in order to

fulfil their function. The generation of this process necessitates both
adequate motivation on the part of the agents, and promotion of such
potential opportunities and policies as may enable and induce the said
agents to behave in a way that will bring about the desirecd result.

To meet all these requisites various mechanisms and instruments will

be used. Lastly, technological change will be effected through one
or more alternative channels for the creation and/or transfer of
technical know-how. /B; THE
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B.~THE AGENTS OF TECHNOLOGICAL CHANGE

By agents of scientific development and techunological change
are meant the various iastitutions which in one way or another
participate in that process. The analysis of their composition and
and behaviour has been aptly systematized in terms of the now
familiar triangle’ which was defined by Dr. Sébato, and whose

vertices are the production sector, the scientific -infragtructure and

the government.
The clearest inference to be drawn from the ‘itriangle' idea is
that the institutional network thus described should constitute a

system which, as such, must Dbe. closely interrelated. The first

and most obvious handicaﬁ revealed by Latin American experience is

the isolation in which, as a rule, each of the sectors listed above
have carried on their activities. What is more, with a few recent
exceptions, most of the efforts made by one or other of the ‘vertices®
to establish a flow of communication have been far from successful.

It is impossible to ma%e a more specific analysis of the problen
stated without first stressing the fact that each of the ‘“vertices"
of the scientificftechnological triangle is characterized by the
hetereogeneity of its internal structure, whiclh is made up of a
varied set of institutions differing in their objectives, motivations
and interests.

In other words, for the purposes of a more specific study it is
necessary to “break down' the basic triangle and make a separate
analysis of the functions, structure énd behaviour of each iadividual
agent. Tn addition, separate attention must be devoted to the
information, communication, promotion and dissemination functioﬁs,
which are of fundamental importance.

In brief, the institutions involved may be classified as follows:

(a) The goverament, inasmuch as the planning, orientation and
policy-making functions are its province, together with activities
relating to promotion, co~ordination, provision of incentives and
establisiment of controls, all of which it performs through the
appropriate public agencies;

' /(b} The



(b) The production secztor or user of the technology, which is
responsible for procduction decisions and is, therefore, ultimately
responsible also for deciding what specific technolegy is to be used.
This must be taken to apply bolh to private and to public or mixed
enterprises;
| {(c) The scientific and technological infrastructure, which
creates and transmits knowledge and techuical know-how, and which
is constituted by the scientific community working in universities
and in academic institutes of basic znd applied research, by
technological research institutes, hy engineering firms or
enterprises providing consultant or other services, by extension
services and technical assistance agencies, and by the research and
development depariments of the producey enterprises themselves. The
bodies listed may be State agencies, autonomous public institutions
or private undertakings, and-are grouped and analysed here from
the functional standpoint. They constitute the sector providing the
national supply of technical know-how. Wiaen tecbnological change is
introduced through the importation of a purchased technology, this
role is periormed by the supplier or “owner” of the technolopy
transferred, but even in such cases, as will be stressed later,
an important part has to be played by the local agencies oan the “supply”
side;

(a) Information and dissemination services which may be
organized by the production sector, set up as public institutions,
used to supplement the action of the scientific and technological
infrastructure or established as g many-gideéd and flexible networlk

involving the participation of all the agents listed above.

/C. THE
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C. THE SCIENTIFIC AND TECHNOLOGICAL INFRASTRUCTUREZ

1. The importance of the human factor and of education

Lducatlon is a vital elenmcnt in an 1ntegratea development
process and its basic social function is to serve as a mechanism for
the traunsnission of culture and an instrument of the democratizétion
of socziety. A1l this is beyond question, end is not germane to the
purposés of the present paper.

It is likewise generally agreed that education is an agent of
development, since it is also a means of attaining other social ends.
Fron this standﬁoint, and in the context of a procéss of technological
change, it is worthwhile to indicate at least some of the urgent
resporsibilities incumbent on the educational sector, leaving those
guestions which are more directly related to the scienfific
infrastructure to be dealt with in a later section.

Hor ulll reference be made here to general educational problemq.
Suffice it to reaffirm that the rapid rise in productivity calls for
considerable capacity to absord new knowledge of the most widely
varying kinds, and that such capability depends essentialiy upon
the population's ievel of education. -

Japan's impressive capacity to absorb, copy and imitate the
most advanced technologies and the dizzy speed with which it has
¢limbed to the position of a leading industrial power, are closely
linked to the fact that as from 1868, the date of the Meiji
restoration, Japan devoted itself to the task of educating its people
as fast as it could: a process which took place over the subsequent
fifty years at a rate which was -initially much higher than that of
the country's economic growth.

Yith respect to questions more directly related to technological
c¢hange, the following remarks are intended to draw attention to some
priority fields of action:

(a) The efficiency of producer enterprises, government agencies,
technolégical research institutes or firms of consultants obviously
depends upon the qualifications of their staff. The basic functions
of bodies of this type relate to the handling of the technology itself

/in its



- 33 -

1

in its various aspects, and to the work of organizafiqn and
administration. They entail respectively, ability to understand,
evaluate, operate, adopt or create technology, and possession of the
necessary attitudes and training to organize, to weigh the merits

of alternative courses of action, to take wise and well-timed decisions
~and to direct the execution of the measures deemed appropriate.

Vhile it is essential that interdisciplinary teams including
various types of social scientists should be available, as well as
adequately qualified intermediate~level personnel, the functions
described ahove point to the strategic importance of engineers,
adninistrators and economists.

It is necessary, therefore, to augment the region's supply of
professionals of this type, properly oriented and trained to serve
as dynanic agents of a process of technological change. Ihis
necesgitates, in addition to sound scientific and technical training,

the development of creativity and the critical faculty and full

understanding of the scope of scientific and techaological phenomena anc

- of their relation to economic development and social change;

(b) The work of these professionals needs, in its turu, to be
supported and complemented by that of intermediate-level techniciaas,
if producer enterprises, research institutes‘and, in particular, the
public agencies concerned are to be satisfactorily organized. It is a
question of setting up the necessary "teams" and ensuring a division
of functions which will obviate under~utilization of the high-level
profesSional talent referred to above;

(c) It should also be recalled that the training of professionals
is a lengthy process, so that the impact of any new programme talies
six years or more to begin to make itself %eltq Hence it is of special
impo;tance to give systematic opportunities to working prefessionals for
deepening, updating and diversifying their knovledge. Uhat is neant
is not a mere "refresiher’ once and for all, but a continuing activity
designecd to prevent professional obsolescence;

(@) In small-scale economic activities - manufacturing, mining,
construction, etc. ~ capacity for absorption of technology necessitates

a major effort in the direction of training the entrepreneur both
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in dealing with tedhnological probiems and, above all, in administration
and finance. In this- task fhe‘initial educational level of such
nroducers will have to he téken into account;
(e) Where agriculture is concerned, the levels, orientation
and content of professional training need to be thorcughly overhauled
in those countries where the application of agrarian reform progranmes
has led to Significant'changes in land tenure, and has thus brought
into being a éector of peasant entreprenuers, who need systematic
support in many directions if they are really to become efficient
producers. Similar problems are faced, as a rule, by the small
family farm and all the more by the minifundio. '
Euucatlon is unquestionably one of the sectors in whlch the
1a;gest quantity of resources is needed for the implementatiorn of
programmes on a significant scale, whlle the quality of the teaching,
vhich cepends upon the availability of suitably qualified teachers,
is also of vital importaace. -Accordiﬁgly, this is a field in ﬁhich
the relativeiy less developed countries of the region need considérablq
support, and in which, more generally, increasing co~operation at

the regional and subregional levels takes on decisive importance.

2. Priority action in the educational field

In more specific terms, the following lines of action may be
suggested in face of the problems listed above:

(a) University study programmes for engineering, administration
and economics should include subjects with a bearing on policies for
scientific development and technological change, to‘which end the
copious literature already in existence could be used as teaching
raterial. International, regional and subregional agenc¢ies might
offer joint courses designed to train arn initial nucleus of teachers
specializing in this field. ' '

In any event, the first step would be to introduce the subjects
in guestion into the region's existing post-graduate programmes in
the fields of study mezntioned above. As the available supply of
teaching staff increased, these courses would be extended to post-
graduate trainiag programmes for high-level scientists who also need to

possess a general understanding of the question under discussion.
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Specifically, teaching on systematic concepts relating to the
importation of technology and to negotiations for its transfer in
general should be introduced into training prograames in administration,
together with other technigues and practices customarily taught undex
this heady ’

(b) University curricula in general, and in partieular those
relating to the above-mentioned areas should be revised with a viev
to gradually securing full interchangeability of students and
professionals within the region.

A realistic way of tackling this task is to confine it at
first to a small number of selected ﬁniversities in each country or
subregion, as the case may be, for whigh purpose a working group
composed of representatives of each of'these universities could be
formed. The universities in question would act as léaders, setting
the standard to which other institutions of higheo education would
gradually have to rise;

{(e) At the same tine, post~graduate studies should be strengthened
by the establishment of regional or at least subregional systems so
as to arrive at some division of labour betveen various Latin American
countries, in accordance with their present or potential relative
development in different areas. These systems would give special
" consideration to the co-operation which the countries endowed with
greater capacity in each respect would provide to the less privileged
countries with regard to admission of students, facilities for
professional practice or graduate theses, and progressive training
of teaching staff so that similar programmes could subsequently be
established in the countries concerned: |

(d) In the specific field of engineering and kindred professions,
working groups could he formed at the subregional or regional level,
as the case might be, and by branch or sector of industry, with the
participation of university teaching staff, technologists from

institutes of technological research and high-~level experts from the

. ‘ /production sector
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producti&n sector.  The aim would he to introduce s wider range of
subjects relating to certain technological questions, to establish
systems of professional practice in enterprises or research instituted,
to take advantage of the teaching potential of such agencdies! technical
experts for the purposes of higher education, and to encourage the
preparation of graduate theses on technological subjects;

(e) A network of permanent and sﬁstematic programmes of
continuing education might be established for professionals exercising
their ecalling, for vhich purpose use could be méde of the post-graduate
courses; and the higher-level subject programmes in general,
existing in the regular curricula; |

(f) One or more regional or subregional working groups could be
set up to review the content of teachiﬁg programmes for agronomics,
veterinary medicine and similar professions, with the object of
cdetermining the types and levels of professicnals reguired in ‘
agriculture, given the conditions existing in Latin Americats'rural'
sector and their probable future evolution;

{g) Requireuents in respect of intermediate-level technicians.
in engiﬁééring and other professions should be determined, taking inte
account not only functions connected with me&iuﬁ- and large-scale
manﬁfactﬁring; but also, in particular, the probable operatioual
and technical assistance needs of small-scale industry and small-scale
economic activity in general. .

The intermediate-level persoanel needed in various social areas
such as health and education, and, in particular, hospital and
educational administration, should also be included here.

ALl this certairnly involves a systematic overhauiing of ‘
intermediate-level technical education, the development of vhich is far
from satisfactory in most of the Latin American countries. The
obstacles that have constantly had to be faced are a matter of
common knowledge: they include such widely differing factors as
the values prevailing in society (aspirations to enter the "liberal

professions, conteupt for wanual labour, etc.), the limitations
ty '
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imposed by an insufficient rate of economic growth, the shortage\
of resources to meet the needs of a branch of education in which
costs are high because of the facilities required, and the relative
lack of contzet with the production sector whiqh has prevented the
use of its physical and human resources for teaching purposes,
besides militating against the possibility of channelling vocational
training along lines more consistent with national requirements.

Furthermore, it is necessary gradually to strengthen and/or
launch trairing vrogrammes at different levels and for various sectors
of activity with a view to raising the workers' standa¥ds of okill in
particular in the case of specialized skilled labdur= As regards
tining, precedence will have to be given, of course, to training
in particular areas which are identified as being of special
importance for securing arrapid and substantial rise in procuctivity.

With a similar end in view, training of intermediate~-level civil
servants needs to be intensified, as well as that of eﬁtrepreneurs
and technicians working in small-scale Ectiﬁities. In bhoth cases the
corresponding programmes should include the teaching of basic notipns
of administration.

Unquestionably, the gradual éttainment of these objectives calls
for an intensive intra-regional co-operation effort and steady
international support. In this connexion, stress should be laid on
the inportance of conducting systematié and joint educational researcih,
by weans of which the programmes can be constantly reformulated and
improved upon, adapting them to the conditions peculiar to the
various countries of the region.

The widespread opinion that in this field it is impracticable
simply to imitate vhat is done in the industrial countiies has been
highlighted in a recent empirical study carried out by a specialized
agency of the United ilations.l/

1/ Uaited Nations Research Institute for Social Development,
Voecation 1 Training in Developing Countries: A Survey of
Sxpert lxperiences, Geneva, 1973
- /This study
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‘This study points out that the problem of vocational training
in developing countries lies chiefly in.ther adoption of methods or

styles of work which signify the combined development of techaical

comprehension, at%itude to work and specific skills. It adds that

as far as the grasp of concepts goes, the greatest difficulties arise
in connexion with language linmitations affecting assimilatiop of

the content of textbooks or manuals, and with the héndling of

diagrams, graphs, models or other symholic forms of representation.

- Among its recommendations, it strongly urges the priority of polyvalent
training which nakes it easy to switch “from one ocbupation.to another
and facilitates constant adaptation to future technological change.

It also lays stress on tlie imnortance of maintainence and repair
functions and the need to train people to fulfil them; on the necessity.
of precision, continuity and systematization of work; and on aspects

in which the survey reveals major deficiencies, such as planﬁing of

worlt, technical terminology and spirit of initiative.

3+ The Universities and the development of scieince

Latin American universities are the main center of scientifie
activity in the region, although a limited Pumber of basic and applied
scientific resezrch institutes do existnin both thie public and
private sector that have been set up as autanomous corporations to
. study spédific branches or éspects of science.

The rapid expansion of higher education and the permanent
influence of social conflicts on the universities themselves, in
aédition of course, to a chronic shortage of resources, has restri?ted
their capacity to play'a really major role in sciéntific pirogress.

It has therefore proved cdifficult to formulate a corresponding policy
capable of promoting a‘sufficient;y satisfactory level of scientific.
activity for the infrastructure thus created to acquire the kind

of firm foundation that is needed to ensure a process of self-renewale.
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It is in any case in the university departments, institutes
and schools that the majority of Latin American scientists work. They
therefore have to assume a fundamental responsability for scientific
development that they share with the National Research Councils,
vwhase activities are largely geared to creating and strengthenihg
university bodies and encouraging the work of their scholars. The
Regional Scientific Development Programme of the CAS has served a
sinilar nurpose.

The primary and essential objective of a national scientilic
developmenf poliecy is to achieve a certain minimum scientific
capability.

_ This is a basic reguirement that covers most of the spheres of
knowledge; it cinsists of creating the kind of situation where there
can be an adequaie supply of human resources and a suitable material
and financial infrastructure to permit peérmanent and stable scientific
activity, so that the country is kept fully informed of the advance of

knovledge in the world and the scientific system is eguipped to tackle

or help to tackle the various scientific and technical problems that
arise as a result of the exigencies of national development.2/

The concept of scientific activity is narticularly significant
in that it reflects the idearthat the initial and most important
step in science is ‘‘to be present” and Yto be functioning'", although
this does not necessarily imply a pretension to be “scientifically
creative” ~ a point which is also made in the unpublished document
of UNESCO already referred to.

The largest and relatively more developed countries of the
region have gone beyond this stage, posses a substantiéi numker of
high~level scientific centres and could, in fact, claim to be
adequately integrated in the mainstream of worléd scientific progress.

The situation is quite different in most of the other less favoured

2/ Corporacidén de Promocidn Universitaria, Universidad e
integracidén andina , (Seminario Internacional 1973), p. 96.
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countries, which should therefore adopt -~ individually or under
subregional co-operation programmes = a series of measures carrying
them to the threshold referred to above. An effort in this direction
reguires continuity and the adoption of such nmeasures as will cdevelop
a minimum'pumber of priority basic disciplines, which should at
least include biology, mathematics, chemistry and phySics.
Accordingly, the implementation of a process of planniﬁg requires
an initial phase of analysis and evaluation of the "state of the art®
in the various disciplines, so as to detect which of them are
insufficiently developed in absolute or relative terms. Once this
information has been ohtained, there exists a planning nrocedure
that can be extremely profitable. It involves convening a small-
group of unqueutlonably quallflec scientists for each discipline
and, vith the advisory services of experts on adminisfration, planning
and budgeting, creating a working group to formulate a development
programie for tle discipline concerned which, on the basis of a
diagnosis of existing shortcomings and ¢bstacles, can propose a set
of appropriate measures to overcome them. A programme of this kind
would undoubtedly involve the tfaining of a ecertain number of high-level
scientists over a given period of time; it would entail both studies
in the country and further training abroad and, és far as possible,
would include the establishment of pOSt-graduate traln*hg progrémmes
in the country and the gradual improvement of the level of those
already existing. It would also contemplate the creation of
specialized magazines, the systematic organization of,scientifié
meetings and seminars, the creation of adequate resources in the form
of libraries, equipment and laboratory material, the creation of a
minimum number of new research posts each yeaf in.the respective field
in the corresponding university departments and the laentlrlcatlon of
the academic units that should serve as central nuclei or top-level

centres in the discipline concerned. It would likewise be responsible
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for setting adequate levels of remuneration for the academic staff znd
for the creation of & speéial research development fund in the
respective area, in addition to making specific proposals for
budgetary allocations and identifying persons to be placed in charge
of the execution of the ﬁrogfamme-- this can either be deone by maling
a direct allocation to specific academic units or be entrusted to an
ad hoc development committee set up for the sole purpose of ensuring
its nmore efficient and rapid realization.3/

Secondly, an effort will be made to identify ‘and, by means of
the allocation of special budgetary funds, give priority to areas
end probleus that are of prime interest from the standpoint of
national development. Special interdisciplinary committees may
accordingly.be created and the administration of the resources
allbcated'to specific objec%ives.may be entrusted either to these
committees themselves or to.academic units more directly concerned
with thé area oi probleﬁ involved (Faculties of Agronomy, Engineering,
Medicine, etc.). ) ' '

Another form of promotion is the direct allocation of lump
sums to certain academic units with a view to encouraging scientific
activity in a specific branch or érea; for exgmple; agricultural
researci could be entrusted to the Faculties of Agronomy and Veterinary
Sgience and educational research to the Faculty of.Education following
an evaluation of ‘their ability to carry it out.

It is also important to allécate special resources for their
exclusive use to prévincial academic units that have not had an
opportunity to engage in research and are therefore initially not in
a position to compete in quality with groups of a higher level. It
should be made quite clear that a fairly lapge-scélé programme for

i g -

74 Corporacidén de Promocidn Universitaria, Uaiversidad e
e integracidn andina, op.cit.
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achieving this objecltive is a medium-term investment that is
egssential if it is really intended to promote wore harmonious and
balanced developnent.

Tinally, the develophent of scientific activity requires the
explicit consideration of the machinery and resources that are
needed for the country to establish a series of post-graduate
training programmes at the highest level. In nost Latin American
countries it would be impossible to contemplate the existence of more
than one programme at the doctorate level in a given discipline;

. programues of this kiné shouléd be undertaken by the university systenm

as a whole, at the same time establishing appropriate institutiomal

machinery to ensure that the individual autonomy of each university

in respect of diplomas and grades and individual preferences is respected.
The foregoing sﬁggestions should make it possible to formunlate

a scientific development plan for the university or for the national

university'system, as appropriate. Consequently, and in order to

pronote the harmonious participation of the academic community in

the formulation and execution of the plan ant its constént reviev

and apnraisal and to maintain the indispensable liaison ‘with the rest

of the university system and State scientific development agencies

(national research committees, etc.), a specialized academic technical

body is absolutely essential. It was for this purpose, for example,

that the University of Chile created the Technical Office for i

Scieatific Research (Oficina Técnica de Investigacibn Cientifical.

It is of course no easy task to implement a programme of this
ktind successiully, and it is therefore extremely important to
establish clear and realistic targets and not to yield to the
temptation of being scientifically creative in every respect at tie
world level, particularly in more complex areas and branches that

have only recently been embarked upon in the more advanced countries.

/To be
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'To be realistic, it is also necessary to emphasize the need
to establish time horizons for achieving various objectives, their
sequence and the preliminary requirements in each case. It is
likevise necessary to identify the regional and international
co-operation that is neecded, especially the kind of permanent
‘co-operation that is called for in areas vhere the desired national
objectives are only feasible in the. very long term. This is
particularly relevant to the smallest and least developed countries
of the region which are far from possessiing the minimum scientific
capability referred to here.

In such situations as these, the concept of minimum scientific

capability should be taken, in the short or medium term, as applying

to the subregion as a whole, with due attention to supranational
programming and all kinds of co-operation in respect of the training

of scientists, joint research and the. common use of material
‘resources that such an undertaking implies.

loreover, the purpose of this study is to suggest a concept
and specific method for planning scientific- development. As envisaged
here, the aim is to proiote a coherent set of simultaneous measures
tesignec to create or inorease the opportunity for training the
necegsary scientists and for placing them in an environment that
is conducive to the development of their activities. Although the
measures are deliberate and, consecuently, planned, they do not
interfere in any way with the freedom of the person conducting the
research whose specialization in certain areas or problems of
priority national interest may be stimulated by means o¢f certain
incentives without its being in any sense compulsory. '

In the relatively more developed countries, the emphasis is
already tending to switch to the greater involvement of acadenmic

circles in specific national probleng of immediate interest wvhose
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- 4

solution requires the support of science. Obviously, because of the very
nature of their particular branch, this is the attitude of social
scientists. & major effort is also being made in the fields of
nutrition, agriculture and certain branches of engineering.

The presence of scholars on the boards of technical research
institutes, the recruitment of universgity groups te carry out
specific projects, the financing by State institutions or national
research councils of technological research projects with the
participation of university departments or scientific bodies in
general are initiatives theat naturally contribute to the achievemenf
of the desired objective.

It would be particularly desirable to strengthen relations
betwveen the university and the productive sector By means of professional
apprenticeships for advanced students, the provision of technical
advisory services to enterprises and the holding of seminars and
lectures by company experis with a view to informing specialized'
students of specific experiences in the field of technology. Activities
of this kind would also undoubtedly help to facilitate the access of
persons respoitsible for taking decisjons in the production unit to
new productive and managerial technicues. '

In addition to the factors already referred to, it must be borne
in mind that the possibility of achieving more effective scientific
development in Latin America has also been hindered by the fact that
progress has been held up or prevented by various government policies.
A linited import capacity, for example, has often meant that the
Central Bank or other ad hoc agency has controlled the importation of
equipment and material for science, in spite of its obvious ignorance of
the subject, instead of a global budget being established in foreign
currency for the purpose, in accordance with its high priority, and
its administration being entrusted to the research councils..

Furthernore, goverament wage policies have rarely assigned any

/real priority
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real priority to scientific activities, with the result that the
salary scales of universities and research institutes teqd to be
inadequate and, incidentally, tc encourage a "brain drain®.
Obviously, scientists cannot claim a level of income that is divorced
from national reality, but there can only possibly be progress in
science if it is established as a basic criteria that their salary
scales shall be at least equal to the highest prevailing scale ia

the country's public sector. Furthermors, as a vhenomenon, the
"orain drain’ is not only a question of emigration but also occurs
within a country, in so far as people are induced to transfer from one
branch of activity to another and, consequently, from one function -
to another. This internal migratory flow often occurs at the expense
of scientific activities.

L, Technical research institutes and consultant firms

As already pointed out, most of the potential supply of local
technology in Latin American countries is to be found in technological
research institutes and consultant engineering firms, together with
technical information centers quality control laboratories and
similar bodies. ‘ _

The fact that they have been conceived and developed from the
standpoint of “supply of technology" has limited the eifectiveness of
public technological research institutes whose priorities, work |
programmes and budgetary distribution usually reflect the preferences
individual field and intuition of their researchers without any real
appreciation of the productive process entering into the picture and
ﬁithout there being any systematic system of communication to inform
them of the preoccupations and problems of the users and to enable
them, in turn, to influence their decisions. The rescarch institutes
that have made the most headway and had the most impact in relative

terns are in the agricultural sector, vhere the problems of applying

/technology are
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technology are of very special and therefore dealt with in another
section of fhis document. It must also be borne in mind that, as far
as industry is concerned, the technological research institutes and
consultant firms are concerned first and foremost with the problens
of the medium and large-scale manufacturing sscteor,; that is to say,
with the so~called "modern industrial sector'.

Because of the importance for Latin American countries to
become sufficiently capable of selecting, adapting and.creating
technology and in view of the poor immediate prospects of developing
such activities within the enterprises themselves - except for sone
of the larger enterprises in the relatively more industrialized
countries of the region - the need for such institutes and firms is
uncuestionable. The initial gap which, for these reasons, exists
betveen the productive activity and technological research makes it
essential to define carefully, in each case, the sphere of action of
the latter and to establish the aforementioned communication channels
if the venture is to be successful and if the original isolation is
not to become a permanent divorce. ”

First of all, the point should be made that, although during
an initial stage of organization and consolidation the obiectives of
a research institute or consultant firm may cover a wide range of
subjects and problems « as has happened for example with the Industrizl
Research Institute (Instituto de Investigacidén Industrial - III) of
Colombia, the National Industrial Technology Institute (Instituto
Nacional de Tecrologiz Industrial - INTI) of Argentina, the Technological
Research Institute (Instituto de Investigaciones Tecnoldgicas ~ INTEC)
of Chile and the agricultural research institutes in general - the need
to communicate with the productive sector and the technical reguirenents
of the task at hand tend to steer their subsequent evolution tovards a
decentralization or division of a sectoral nature. Morsover, §ince not

all sectors are equal or have the same priority from the standpoint

/of development
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‘of development, the few human and material resources available nust
be concentrated in a limited number of agencies at the level of
specifiec productive sectors.

The work of the consultant firms at the national level has
mainly involved the provision of advisory services to enterprises,

wherein their function is principally one .of domestic dissemination

of known technology to which access is freely available. Ia some

countries of the region, their work has had wmore to do'with"problems
of administration, financing and marleting than with specialized
aspects of production, which should be no surprise considering that
these fields are more or less similarly applicable to all activities
and that the consultant firms have therefore been able to acquire

a permanent clientele and a satisfactory volume of work.

Gradually, Latin American consultant firme - either on their
own or in association with foreign firms - are also participating
more and more in the various stages of development of industrial
projects: feasibility aond pre-engincering etudies, design and
assembly of plants, inastallation of various types of services
(electricity, air conditioning, etc.), organization of production,
quelity control standards and nanagement and administration of
enterprises. In this respect, the consultant firms are an important

factor in the national assimilation of imported technologye. Similarly,'

they may operate efficieutly as conveyors of external technology being

transferred to the country by serving as liaison with foreign
supvliers or "sellers” ot technology.

The performance of the aforementioned tasks ioreover equips the
consultant firms to assist efficiently in the adaptation of imported
technology to local conditions, a field in which several countries
have already managed to make a really creative contribution that
may eventually renresent a strategic source of technological progress.
In the light of the priorities laid down in other sections of this

document, this point highlights the deairability of extending the
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work of dissemination and creation to small-scale eponomic activities,
which requires the adoption of a systematic policy by the extension,
-technical assistance and training agencies involved. This gepect

is dealt with further on.

The list of functions given above is sufficient justificatiom
for priority policies to be adopted to encourage the development of
consultant activities in Latin America, with an eye to regional
and subregional association and co-operation so as to permit adequate
spe¢ialization and the rational use of meaéer human resources.

As far as technical research institutes are concerned, they -
can only deveiop and operate effectively if they fulfil certain
conditions, of which the following must be borne in mind:

(i) The most highly qualified professional personnel, consisting
. of an appropriate minimum permanent nucleus;

(ii) Easy access to specialists who can be recruited for individual
projects or to outside bodies with which they can collaborzte
or enter into subcontract arrangementé for the same purpose;

(iii) Minimum regular volume of work in the case of institutes that
have to finance thémselves exclusively out of their own
revenue, as is the case of private consultant firms. Regional
associations should accordingly be formed of bodies specializing
in related or complementary fields of work that are in a positién
to make theunselves known and inspire the client or public or
privété user with the necessary confidence;

(iv) Adequate financing, which means that the technological
research institutes need to carry out a significant pfopﬁrtion
of their activities on the basis of contracts concluded with
and financed by productive enterprises, which presupposes the
existence of a constant demand on the part of the users.

Howvever, the institutes must at all costs be free to tackle
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problens under their own initiative, just as there must

he a set of basic items of expe#diture and services that
cannot be charged to the contracts and which must necessarily
be financed out of State funds or, if the field of action '
relates to a specific sector, out of contrlbutlons from the
the corresponding enterprlaes,‘ Another possible way of
sharing the financing of contra#ts is to héﬁe the State and
the roductive enterprises participate in them, of to 1ist
them as items of expenditure for tax purposes;

(v) Direct access to similar activities being conducted in the
the rest of the region, to 1nformation and to the
internatlonal technology market; ,

{vi) Partlclpatzon in their boards of direectors of repreaentatives
both of the productlve sector and of government bgdmes
connected with the gector and reseaichers thenselves,

Support from interpational credit institutions has mostly taken

the form of encouraging investment in accordance with priorities ‘
established by their executive bodies, with particulér emphasig on
the quality of the\work involved in preparing projects, including
technical and economic feasibility studies. Although; generaily
speaking, there has been no apparent policy to promote local
consultancynservices specifically, the requirements of such bodies have
contributed to their cdevelopment. These institutions are mentioned
here because both the Iaternational Bank for Reconstruction ancd
Development (IBRD) and, nore spécifically, the_Inter-Americén _
.Development Bank (IDB) and, at the subregional level, the Andean
Development Corporation (CAF) are in a particularly suitable

position to contribute to the development of Latin America’s capacity
to supply technology and to mobilize part of the tremendous
accumulation of technological know-how available in the industrialized
countries on béhalf of the region.

/These organizations
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These organizationsrcauid'actually establish provisions for
the minimum participation of Latin American consultants in Latin
American project studies, carry out an analysis of possible alternative
technologies where rélevant, and recruit Latin American research
ingtitutes for'specific technological studies.

With regard to this last point, it i& of some interest to cite
a major undertaking of the QECD involving joi;t action by the
Scientific Policy Division, Technical Co-~operation Service and
Development Centre. ' '

A programming and study committee, specially created for the
purpose, has undertaken to detect problem areas where there is not
enough know~how available to improve the technology being used in the
countries of the Third World. ~In other worde, it set out to identify
gaps in technological'research that have a negative effect on the
development of such countries. Following a period of analysis and
consultation, a list of nine areas was drawn up that appeard to be
in this situation. Subsequently, two of these areas were chosen for
more detailed study and appropriate action. As a résult, an
institution of great scientific prestige undertoock an analysis of the
technology being used in the developing countries in proapecting for
natural resources. Similarly, a study was requested on the supply of
drinking water'to rural areas suffering from extreme poverty. With
regard to prospecting for minerals, the rgpofts received by OECD
indicated that there really were gaps in the technology being used
and that sustained research in the field offered substantial
possibilities of success. The intention of OECD is to prepare a
gspecific work programme, for which purpose it has convened a special
group of experts and intends to recruit appropriate research institutes
in its member countries to carry out the programme, as far as possible
in association with similarpbodies from the developing‘éountries.

This is the kind of area in which real co-operation should be
possible among the Latin American nations and where an important
role could be played by such agencies as IBRD, IDB and CAF., In their
respective spheres of action, they could in fact create funds for

/developing technology
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developing technology suited to the requirements and conditions of
Latin American countries and of the Third World in general. For this
purpose, they could recruit research and development groups at the 
highest world level to carry out - prefereably in co~operation with
Latin American institutes - studies designed, for example, to deify.
a particular technology 8o as to make it more labour-intensive, reduce
coste or find new uses for certain natural resources.

5. Analys is of cases of creation of technologl
in Latin America

Mention has been made throughout this document of the need for
Latin American nations to adapt and créate their own teéhnology. Any
conceptual analysis will agree on this point. Both Brazil and the
demission of the Cartagena Agreement assigned it the highest priority.
Thé question therefore arises as to what real possibilities exist of .
technological innovation at the national level. It is'generally agreed’
that the possibilities are meagre - ingignificant compared with the
impressive potentlal of industrialized countries - and that the gap
between developed and developing countries will tend to increase
despite all efforts that may be made in the region. It suffices to
point to the fact that the annual expenditure of industrialized
countries on research and development in connexion with the use of
synthetic fibres is reckoned to be equal to the total volume of
resources spent on research and development in the Third World.

" On the other hand, it is also true that an innovation of modest
technical significance in Latin America can often provoke considerable
economic repercussions. |

' Although few empiridal data are available on the subject, a
number of conclusions and observations are listed below that have
been taken from a valuable OAS document 4/ which, while not shedding
any light on the extent to which the reglonal creative drive can be
developed, helps to identify the criteria and mechanisms that can
serve to eacourage it. '

L/ La innovacibn technolbgica en América Latina: Estudio de casos
(Technological lnnovation in Latin America: Study casesy,
0As, 1972.

/The study
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The study analyses 40 cases of technological innovation in all
sectors of economic activity. For the purposes of the present
document, the following points are of particular interest:

(a) Of the 40 cases studied only five relate to the manufacturing
industry. This means that there are sectors in which, a certain
diﬁiogue has been established between producers and users of know=-how
and others where such a dialogue continues to be excepiional.

(b} In 92 per cent of the cases studied, it was found that the
researchers were aware of the set of problems facing the user =~ a3
striking discrepancy with the findings of general surveys which
suggesﬁ that most Latiﬁ American researchers are quite unaware of
them, _ o

(¢) Some 87 per cent of the cases were derived from institutes
that normally maintain contact with the productive sector, while a
closer link between regearcher and user was found to exist in
82 per cent. These findings contrast with the estimates of other
CAS studies, according to wﬂich 80 per cent of total research work
in Latin America is conducted in laboratories that have no regular
contact with the world of the user. This comparison would indicate
that there is considerable wastage of resources owing to the diyorce
of technological research activities from problems of production and
from the failure to apply their conclusions or findings.

(d) Seventeen cases relate to projects linked to government
programmes for develbpment and social improvement, and in 15 there
was a. total absence of adequate technology; it can be deduced from
this that the vast majority of the successful cases of innovation
considered correspond to sectors where there is no M"competition" with
priority research and development studies in developed countries.

(e) The innovations detected usually originate from technological
research institutes that are specially designed to solve probiems of
thé productive sector, while the contribution of university-type

institutes is insignificant.

./(f) A
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(£) A total of 30 cases were found to involve the participation
of a multidisciplinary group of researchers; no information was
available on the other cases. , _

(g) The little demand that_ia expresse& by the productive sector
tends to restrict itself to “processes".whose fundamental
characteristics are already known and understood. Wwhere a new product
is concerned, by sentract, preference always seoms to give to foreign
sources that are already produczng it.

(h) A classification of the 40 cases by country, sector of
economic activity and origin of the initiative provides the following
datas '

(1) 21 cases are to be found in Argentina, Brazil and Mexico

and 19 in the rest of the region. Of the former, the
initiative came from the researcher in 7 cases and from the
user in 14, whersas of the latter 16 originated with the
researcher and cnly % with the user;

(ii) In the 5 cases taken from the agricultural sector the
initiative came from the researcher, whereas in those taken
from the food sector the initiative came from the researcher
in 10 cases and from the user in 4; in those taken from
the housing sector the origin of the initiative was shared,
and in the 16 cases relating to 1ndustr1a1 act1v1ties the
initiative came from the user in 10.

Although essentially tentative in that the list of cages
analysed has no statistical significance, the findings would seem
to confirm the iﬁportance of the initiative of the user and of
effective communication between demand for technology and its supply
- a situation that is to be féund principally in the industrial sector
since in the other sectors, and particularly in agricultural activities,
the picture is quite different. As far as the agricultural sector is
concerned, the main problem is no doubt that of'establishing machinery
to permit an effective dissemination of the results of research among

the various types of producer existing side by side in the sector;

[in view
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A
in view of the large percentage of the total represented by the rural
population, this factor is of the utmost importance for Latin American
countries and will be dealt with further in subsequent paragraphs.

The study referred to in any case shows that it is possible to
conduct research in Latin America and apply its results to the
production of goods and services. In other words, the progressive
developuent of a useful creative capacity is within the grasp of the
countries of the region, although in varying degree and with different
time~horizons and, naturally, with different requirements in terms of

intra-regional and international co-operation.
D. THE PRODUCTIVE SECIOR

1. Behavioural analysis

The technological behaviour of an enterprise is determined by
its motivations and interests and by the existing objective situation.
The entrepreneur (at least in the '"modern' sector) is motivated
essentially by Expected economic returns, although.power and prestigg
are also considerations to be taken into account and tend to be
measured more in terms of size than of profits -« a particularly
important point in the case of public enterprises, whose success is
fraditionally measured in terms of the guantity of services provided,
volune of invesfment carried out and overall size rather than in terms
of economic and social efficiency.

The characteristics and explanations of the conduct of
entrepreneurs in this field are well knoﬁn. In so far as it operates
under monopolistic or oligopolistic conditions and-is protected‘by ‘
high custom tariffs, Latin American industry does not face thé kind
of competition that obliges it to be more efficient and is able to
pass on the cost of importing technology to the consumer, especially
in view of the demand of Latin American markets for foreign products
associated with trademarks etc., that receive ample publicity in.
the mass media. |

/If one
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If one adds -to this the adVantages of speed of decision-and
of its subsequent realization and the lack of knowledge or lack of
confidence that exists in respect of the domestic capacity for
supplying techneology, one can understand that the general tendency
is for the entrepreneur to purchase external technology by any of the
known methods and to restrlct his demand to -that.

Foreign investment has been geared, on the one hand, to
exploiting rarious natural resources in the region and this, becauss
of its particular nature and importance, has given rise in several -
countries to a reaction that has taken the form of progressive
nationalization and even drastic expropriation ¢f foreign enterprises.
From the standpoint of the investor, these developments have
contributed toc make the extraction of basic resources a highly risky
activity and have therefore been‘parfly responsible for the
entrepreneur & reducing his expendlture on technologlcal research to
a minimum and provided yet another reason for the 1ndustr1allzed ;
countries to develop synthetio subst:.tutes°

In the manufacturing sector, the foreign enterprises tends to
use the creation of a branch or subsidiary as a means of taking

advantage of the protected or monopollstlc market referred to abhove
(tarlff-aumplng). The subsidiary has a logical source of technology
in its parent company and takes its corresponding decisions in terms
of the overall interests of the enterprise. |
~ On the other hahd,rthe importation of technology poses the
problem of choosing between mlternative where they exist, deciding
how exactly to carry out the transfer and paying for it. '

The range of available technology varias greatly from one
sector to another as do the characteristics of the "spearhead"
technology in each came. Although the knowledge of; ano access to,
the world technological market of Latin American entrepreneurs.also
vary, only the largest and most dynamlc enterprlses engoy such
knowledge and access to a satlsfactory degree and make any systematlc
effort to 1ncrease 1t. Because 1t is’ qu1cker and apparently less

expensive, they usually prefer to make arrangements with sellers of

/equipment or
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equipment or to mgke'contact with specific supplfers of technology
that they consider. reliable. In the 10ﬁ§~run,*%he-price paid is
usually higher oﬁing, at least in part, to the lack of knowledge of
available technologies. | :

This factor, combined with the limited technical advisory
services that are available. o the Latin American producer and his
relative financial and technical weakness in genersl, places the
seller of technology from industrialized countries in a highly
favourable position vis-a~vis the Latin American\buyer, with the
result that négotiations for the transfer of technology usually lead
to high costs and restrictive clauses that are detrimental to the

importing country.

2.7The case of Brazil

It is interesting to note some of the figures for the Brazilian
econmomy taken from recent studies carried out in the country.5/ Ths
rapid industrial growth-of Brazil, where a modern and extremely
dynamic¢ industrial sector is to be found, is well known. Even in
this instance,‘howe#er, the fc}lowing data tend‘to corraborate the
observations made above. |

{(a) Brazil's payment abroad for imported techhology, as a
percentage of the gross national product, are of a similar level to
those of Japan calcuiated in the same way. However, Japan's )
expenditure on research and development inside the country, in the same
percentage terﬁs, is four times greater than that of Brazil - twenty
times greater in absolute terms.

(b) Statistics show that 73.5 per cent of foreign payments for
imported technology {licences, technical assistance) are made by
foreign enterprises, three quarters of this, in furn coming from

subsidiaries in Brazil.

s

5/ "The transfer of technology in the 1ndustr1al development of
08Brazil", by Nuno Fidelino de Figueiredo (E/CN;?2/93?) ECLA, 197h4;
and Y"The transfer of technical know-how in the machlnevtools
industry in Brazil", by Franco Vidossich .(E/CN.12/920), ECLA,
1971, ' : ‘ _ :

/(ec) As



- 57 - ' ,

<+ e} As far a54the-number of contracts entailing payments abroad
is concerned, the proporticns are similar. | : f : :

(d) The sectoral dlstrlbutlon of payments for 1mported technology
is extremely uneven. Some 55 per cent of the total corresponds to the
motor-vehicle industry whereas the steel industry, which is the next
largest, accounts for only 4‘per cent of such expenditﬁre. | : _

(e) In the machine~tools industry, only one enterprise out of a
total of 71 analysed employs more than 500 workers, this being also
the only enterprise, according to the study, that has a similar level
of technology to that of sellers of technology and is in a_position
to agsimilate directly a significant pfoportion of the 17 different
factors of know-how taken into account by the author. Even so, eight
of the said factors are thought to be sfill impossible to transfer to
the Brazilian enterprise. :

(£} From the foregoing data, an author deduces that the
"capacity for absorption" of imported technology in the modern
industrial sector of Brazil is limited and insufficient, since its
expenditure on imported technology is comparable to that of Japan
while its relative need for ﬁew technology is gfeater én& its own
capacity for creating it much smaller.

(g) A survey of the textile industry indicates that the price of
synthetic textiles in developed countries stands at about two thirds
of the prices of cotton textiles, whereas in Latin America the average
cost of synthetic fibrea is almést three times that of natural fibres,
not allowing of course for the tariff factor.6/

(h) Fifty-two United States firms have invested in the Latin
American textile industry, 42 of which employ synthetic fibres or a
mixture in which the latter predominate.§/

&/ "The transfer of technical know-how in'the téxtile and.clothing
industries in Brazil" . (E/CN. 12/919),, by Lulgi Spreaflco, ECLA,
1971.

/(1) It
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(i) It appears that there are no specialized consultant firms
in Brazil or in the rest of Latin America capable of providing adequate
technical advisory services in the textile industry. (There are none
in the aeveloyed'countries either, but there the problem does not
arise.) Consequently, there is a vacuﬁm that makes the choice of
technology something of a problem.

Several other studies draw attention to the frequent existeﬁce
of a variety of restrictive clauses in licence contracts.

A study conducted by the Regional Scientific and Technological
Development Programme of OAS 7/ for the Andean Group, for example,
notes that, of 451 licence contracts considered, 307, or 68 per cent,
contained clauses prohibiting exports to other countries.

Another OAS study 8/ indicates figures that generally exceed
50 per cent of the cases examined in respect of other restrictive
clauzes in licence contracts, such as price control, control of the
supply of raw materials and purchase of inputs, together with

frequeht over-invoicing of inputs imported by the licenzes.

3. Private motivatiou and the interests of society

From another standpoint, the interests of the individual
enterprises are usvally conducive to patterns of behaviour that are
uindesirable from the social péint of view. In other words, as hzas
been repeatedly indicated, a divergcnce sometimes ccenrs between cost
and private gain and cost and social gain. High tariff protection,
oligopolistic or monopolistic domestic markets and the afqrementioned
structural shortcomings of Latin American enterprises are major
factors in this kind of discrepancy.

The negotiation of licence contracts is a typical case where
the conduct of the entrepreneur may be contrary to the interests of

society, not only because he may be prepared to pay excessive

2/ Ple;r& Gonod, La problemitica de la transferencia de tecnologia
en_América Latlna, OAS, 1972, ,
8/ la_transferencia de technologia hacia los paises del Grupo

) Andlno, OAS, 19?20

/royalties, but
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royalties, but also because of his possible willingness to accept
various kinds of restrictive clauses which, at least in the short
term, do not affect his profits and future interests but are.clearly '
unacceptable from the national point of view (export prohibition,
compulsory purchase of certain raw material, équipment or components,
etc.). ' |

As regards the evaluation, adaptation or c¢reation of technology
itself, the discrepancy between the conduct of the individual
enterprisé and national interests is often even greater in lLatin
America. Both the explicit policies of Brazil and those of the
Commission of the Cartagena Agreement emphasize the importance of
promoting such activities as much as possible. By far the majority
of the studies carried out by UNESCO and OAS and by various experts
0f the region on the subject have reached similar conclusions, which
have been echoed by participants in meetings held in Europe under
fhe'auépices of the OECD 9/ to analyse the problems of the relatively
less advanced member countries. '

However, the demand of Latin American enterprises for such
national activities is extremely limited. Pért of the reason for
this is their lack of confidenée or their lack of knowledge of the
country's scientific and technological infrastructure, as well as
the limited‘capability that the latter in fact possesses. The
possibility of importing technology at any price and transferring its

cost to the consumer has a similar effect, as does the "operational

speed" of purchasing technology and recruiting experienced and

well--known consuitant firms or other advisors from abroad for purposes

of design, installation, etc. The advantage for the entrepreneur
of using famous trademarks that ensure greater demand for a new

product also inevitably has a negative effect in this respect,

9/ Edwzrd P, Hawtkerne, "The Transfcr of Technology", OECD, Paris
(Istambul, 1970}). Tiuis dowument zumme: .zes ~he d:liberations
and recommendations of a seminar on the subject organized by
OECD in Istambul in Qctober 1972.

/To sum
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To sum up, the absence of any real demand for technology among
a large proportion of Latin American enterprises tends to perpetuate

the initial meagreness of the domestic supply of technology.-

4, The "traditional" economy

The point must once again be emphasized that all these
‘observations apply mainly to the medium~- and large-scale enterprises
of the "modern" sector of the economy. In small-scale economic
activities and the “traditional® economy in gemeral = including of
course the agricultural sector - the factors of behaviour and ‘
motivation are substantially different.

.These activities involve a vast number of producers, most of
whom are not really entrepreneurs but know how to produce a specific
good and, in exchange, obtain a personal income and a greater
satisfaction than that afforded by alternative opportunities. A
con51dereble proportion of them have an inadequate level of educatlon.
their most important limiting factors are lack of organizational
and aduninistrative capability, ignorance of marketing and supply
machinery4ahd a precarious financial situation deriving from their .
small net worth, their limited financial solvency and thelr consequent_
lack of access to credit.

Technological progress in these areas, therefore, does not’
depend on direct access to world technology, and the divergence
between individual conduct and the interests of society has nore to
do with cultural, educational and environmental problems than with
a different appreciation or calculation of economic gain.

In conclusion, it should be emphasized that the conduct of the
enterprise, vhatever its nature, responds -~ in the technologiéal
sphere as in other areas - to factors whose explanation is to be found
in actual developments and circumstances. The problem then, is to
find the means or create the conditions for'adjustihg“individual
comportment to the requirements of economic and social development.

This is.one of the-fuhdamegtal'bhallénges facing a scientific and

/techpoloéical development



- 6}_-

technological development policy and one of the main responsgibilities
of governments, as shall be seen in greater detail in subsequent
sections of this document.

*B. THE GOVERNMENT

In the field of science and technology; the government operates
through certain institutions and influences their developmenf by
means of various policies and the necessary. machinery for implementing
them. For the sake of clarlty, the follow1ng classiflcatlons will
be employed: ’
-~ General planning agencies;
= Institutions that are directly responsible for the planning
and development of science and technolog&;
= Policies whose direct objectives is the development of science
and technology; , '
- Policies that affect science and technology without this.
being their'principal objective. ‘

1 Genefé} pianﬁinggegeﬁciee .

Reference must first be made to the nationalrplanning officen
or boards with overall responsibilities that naturally include
science and technology. ‘

As far. ae these agencies are cohcerned, it is immediately
spparent that the. technology variable has not been allowed for
explicitly in national or sectoral development and that their ataff
does not include specialists in the subject. In growth projections,
the technology factor is implicit in the presumed increase in
productivity, and the same is {frue of specific invegtment projects
that are included in the correspondlng plans. |

Planning must 1nev1tably reconcile such strategic development
variables and parametres as the growth rate of the product, the
distribution of income, employment, the balance of payments, public
revenue and expenditure, the productive structure by sector.and, of

course, teéchnology. Moreover, any serious attempt to look ahead must

/entail =
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entail a global view 5f the probable trend of certain fundamental
aspects of progress in world knowledge and of its effect on
developnent. In other wdrds, unless an éffort ig made to predict

how technology will develop, it is impossible to anticipate with any
degree of accuracy the pattern of production that will prevail

towards the end of the cenyufy, and this in turn limits the
effectiveness of long~term global planning. Hence the need to provide
planning offices with a small but highly qualified nucleus of
scientists and technology experts and to include this variable
explicitly in medium and lomg~term projections.

The same can be said of the preparation of plans by sector and
- by geographical area which muét make allowance for more specific
technological aspects and for problems arising in connexion w{th
particular human and natural resources. The preparation of '
industrial development plans is undoubtedly particularly complex,
in view of the very wide differences between individual branches of
industry in terms of the‘nugber and characteristics of fhe
technological alternatives fhat aré théoretically‘available and
economically feasible and of the probablé future evolﬁtion of such
technology. “ ' “

Tt must likewise be stressed that, at the sectoral or area level,
the preparation of plans naturally entails the- identification of
projects, and this means carrying out much more detailed technological
studies‘as well as establishing priority criteria ariaing from the
State's global planning and general policies, so as to ensure the
selection of socially efficient projects. ‘

In other words, it is necessary for planning to incorpbrate
systematic‘analysis and technological forecasting, situating such
activities at the subregional level wherever it is not feasible or
desirable to do so at the level of the individual country {for example,
in Central America or the Caribbean). ' '

/0f course,
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Of course, further study is needed for the preparation of
methodologies that allow the technol&gﬁ factor to be taken into
account in planning. _ '

It is also extremely important to collect information and
study the oninions and criteria of people who are directly involved
in the process; it is therefore desirable for industrial development
plans ané programmes to be prepared in close contact with the
corresponding producers, whether public or private, and with the
experts from the "technology supply" 5ector° In other words, at the
sectoral and area level -~ according to a generally accepted
principle of planuing - the formulation of plans must include the
participation of those who are responsible for their subsequent
execution. Use can therefore be made of such working groups or
advisors to the corresponding planning offices.

Special and separate attention must be give to programming the
development and‘consequent technological evolution of small-scale
ant artisan-type industry ané other small-scale and low~-productivity
activities, and special working groups must be established in the
corresponding planaing offices to deal with such problems.

Finally, planning agencies must study the problems of employment,
technology and distribution of income systematically and in
conjunction, both at the globzal level and at the level of specific
sectors. The working groups established for the purpose could make
use of all kinds of research already carried out on the subject,

inclucding studies nrepared under the joint OAS/ILPES programme.10/

10/ Vietor Tokman, Ingresos, tecnologia v empleo en la irdustria
del Deuador, 19?5 and Uls*rabuﬂlgn del ingreso, tecnolce Ta

g emsleo, Un anallﬂls del Sector 1ndustr1al del Ecuador, Perfl y
Tenezacat, 1975 ,

/2. Institutions
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2. Institutions that are directly responsible for
science and technology

J A growing interest in science led governments to create national
research councils. These councils have contributed greatly to an’
awareiness of the importance of the science factor and to the
promotion of research by financing projects and scholarships,
encouraging meetings and publicatidns and other similar initiatives.
Their influence oz the formulation of a policy and conseguently, on
the more integrated development of the scientific iunfrastructure has
been less apparent. Their directors, who are normally taken from
scientific circles, have in fact been extremely zealous in defending
the necessary freedom of investigation, and this would seem to have
had a bhearing on the emphasis that is placed on financial support for
specific individual or workinge-group activities, which in practice have
usually been their most outstanding function. It 1s being increasingly
recoginized, however, that formulating scientific policies does not
nean restricting the freedom of the man of science, but taking a
‘series of measures to ensure the harmonious development of a
sufficiently wide selection of spheres of knowledge,_ For this it
is necessary to adopt a realistic attitude towards the shortage of
huran and material resources -~ for example, the time horizons required
for the training of a sufficient aumber of groups of a minimum size
at the doctorate level ~ and to understand that the prime objective
of a policy is not the accumulation of orisginal creafions having a
major impact but the possibhility of conducting high-level scientific
activities on a systemnatic basis.

Furthermore, despite their formal participation in the State
structure, research councils in Latin America have operated with 2
considerable degree of autonomy; although this in itself is a positive
factor, it has resulted in an evident lack of communication with the
rest of the State apparatus, which means that the councils have not

served as a sufficiently effective link between the scientific

/community and
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community and the governuments. Their boards sghould therefore

perhaps be a place of meeting, confrontation and co-ordination of
government representatives, particularly from planning agencies, with
university authorities and members of the scientific commuaity, so

as to ensure the adecuate participation of all sectors and the real
possibility of formulating and implementing coherent policies.

It should also be pointed out that the formal link with the
rest of the State administration is usually provided by the linistry
of Hducation; though logical, this poses a real problem in that
education is such a vast and coaoplex field that the heads of such
ministries, who are in any case rarely experts in scientific watters,
find it impossible to carry out their taslk properly. Alternativeiy,
therefore, they are freguently attached to the Office of the President
of the Nepublic - = solution which is equally feasible but which once
again can only be effective if intersectoral guicdelines of the kind
alreacy indicated are laid down.

Finally, ané narticularly important from the point of view of
this study, the work carried out by the national research councils
reveals that they are the product of an idea and a concern expressed
in terms of education and culture; save a few recent cases that have
evolved in a different direction, therefore, they have no real
contact with the productive sector and have ro influence whatsoever on
the nrocess of technological change. This is not just incidental but
the inevitable outcome of the cdual nature of the scientific and
technological phenomena referred to earlier in this document.

In other words, except in countries whose State apparatus is
on a small scale or at an early stage of development, it is difficult
to imagine a centralized system of scientific and technological
development planning under a single command. If this is accepted, the
State aparatus must here be conceived in terms of administrative
agencies that are separate but duly and formally interconnected for

purposes of information, consultation and co-ordination. On the

/one hand
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one hand, decisions regarding problems related to thé productive
sector or, in other words, to the use of techmology, would

be the responsibility of agencies of the economic sector. Oa the
other hand, specific probleﬁs of sciéince and know-how would he dealt
with by such bodies as the rational regearch councils. The liinistries
of Education would have no jurisdictioun over such bodies, their
autiiority being restricted to the field of education as such.

At all events, it would be preferable to malke any institutional
adjustnent by strengthening or re-orienting existing ageacies, since
the creation of new ingtitutions would tend to start a process of
"bureaucratic growth' characterized by overlapping, disputes over
jurisdiction, high costs and wasted efforts.

It should, moreover, be made quite clear that, if one aécepts
that education, science and technology are so different in naturé'
that tiley justify the existence of three separate groups of ‘
administrative agencies at a similar level and, at the same tine, the
close and manifold interrelationship between then, the responsibility
for the adequate functioning of the State apparatus in this area
belongs to the communication and co-ordination machinery which is
established.

At least as far as certain matters are concerned that must
naturally be identified with sufficient precision, the concept of
co-ordination here includes the right to take decisions, which would
be graated to intersectoral collegiate bodies,Aalthough the final
word in the matter would belong to the head sf the Executive power
in accordance with the institutional structure of each countrf.

This does not,; of course, rean that a strict sphere of action
must be established for each of these co~ordinating entities. Since
both the problems and the solutions considered most suitable to éolve‘
them‘vary extremely cuickly, a considerable mafgin of flexibility is
neeced to permit the necessary adaptation of the existing iﬁstitutions.
The definition of the aspects that are to be the subject of joint

decision must, however, be sufficiently clear. The training of

/workers, for
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worlkers, for example, is an educational programme, but its objective -
is directly linked to economic development and consequently its scope,
confent, volume and orientation are outside the competence of
Miristries of Education. There is hovever, a clear relationshin
between perianent training activities and systematic technical
education at the basic or secondary levely therefore, both aspects
must be analysed and clearly defined and the purpose and sphere of
action of each specified. This task should be assigned to a
co-ordinating agency of the kind indicated.

A co-ordinating mgency is also essential for deciding how to
&llocate tlhe limited human and financial resources that the State
can spare for scientific and technological research and related
activities; hese resources have to be distributed among programmes
vhose objective is the develonment of science, initiatives whose
purpose is to bring about specific technical progress in agriculture,
mining, incdustry or areas of social develonment, and mixed projects
designed to achieve screral of these euds at the same time.

Furthermore, these specific prohlems both of education and of
science and technologj are so complex that a duly co-ordinated
institutional network must be established in each sphere. The
educational sector rot only includes a series of levels ranging from
pre-school activities to higher education but also covers traditional
systematic education as well as various {orms of non-coaventional 'ox
non-formal apprenticeship, permanent or continuous education nrogrammes,
etc., As to the scientific field, maialy autonomous universities exist
sice by side with various types of research institutes and public
agencies wiose responsabilities have to do with policy, study,
promotion and control. Tinally, as regards technology, although they
are closely linked, the guestions arising from the traﬁsfer of
technology from abroad, the problens of creafing-or adapting technology
locally, the work of exteansion and technical assistance and the
requirenents of information and dissemination of technology are

quite different. lloreover, in each of these arezs it is the State's

/responsibility, to
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responsibility, to a greater or lesser degree, to eingage in policy
wor'z, study, direct action, promotion, financiag, countrol and
evaluation. Further on, a more specific analysis will be made of
the role of the State in the transfer and creation of technology.
The degree of différentation.between'fhe'functions_invdlved
and conseguently, the number and dimension of the co~ordinating
institutions and committees that are needed will depend on the
particular structure and conditions prevailing in each.country. The
lower its level of éevelopment and the greater its shortage of
resources, the more the country will bhe inclined to concentrate on a
limited -number of objectives and pfogrammes‘and, therefore, the
simpler the corresponding State organizational set-up will bee
Finally, the most suitable institutional solution will Jargely
devend on the style of development chosen and, more specifically, on
the predominant sphere and kind of action‘of the State in each country.
Afsituation where the action of the State is preferably indirect is
obviously very different from a situation where social objectives tak
the form of compulsory edicts issued by the public authority; in
practice, there are numerous intermediate stages between these two
alternatives that give rise to institutional structures of an
extremely varied nature. | |

3., Policies wiose direct objective is the development
of science and technology

In the past, the government policies most directly connected
with tecinological change have had mostly to do with foreign
investment and the importation of capital goods.

The ost frequently adopted attitude towards the importation of
equipment has béen to offer as many facilities as are compatible
with the balaﬁce-of-payments.situation aud reduce its cost by means
of low tariffs and preferential créditsﬁ.so as to stimulate investment

anc. thus raise the level of economic growth.

/Latin Americals
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Latin America's attitude towaréds importation of capital has
traditionally varied between ample concessions and strict bureaucratic
control, according to the prevailing view of foreign investment as
being essentially beneficial or prejudicial.

It is not the purpose of this document to analyse these aspects.
Jovever, since foreign investment and the purchase of equipment
are uays of importing technology, the significance of the measures
adorted in this respect must be clearly understocd if they are not
to have undesired repercussions on the nrocess of technological change.
Hovever, a number of major efforts have been made in recext
years to orient technological change by means of the formulation of
a series of cohereat policies. DBrazil and the Andean Group are two
striking cases in point.

(a) The programse of Brazil

The Brazilian goverasent has published an integrated
technological development programme which broadly speaking establishes
he following priorities:

(i) Strengthening of the domestic capacity for ahsorbing and
creating technology by means of the establishment of
institutes for conducting research and disseminating its
findings to the proluctive sector;

(ii) TFormulation of a policy on the transfer of technology from
abroad containing the following objectives:
~ Preferencial development of priority industrial sectors
- Reduction in the cost of transferring technology'
~ Impreved knowledge of the world supply of technology
~ [lexible use of the world system of patents

- Ilimination of restrictive clauses from imports of technology;

(iii) Reduction in the risk and cost of local investment in research;
(iv) Consolidation of the scientific and technological research

infrastructure;

/(v) Consolidation
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(v) Consolidation of the system for supporting scientific
and technological development, especially in respect of
information and dissemination, regulations governing
industrial ownership, inspection and certification of
industrial quality, metrology and staandardization;
‘(vi) Integration of the industrial sector and uaniversity research
by means of roéearch agreenents in priority sectoré, and

other measures.

(b) The policy of the Andean Groun

" In the case of the Andean Group, progress in this area has
resulted largely fron initiafives téken by the Doard of the Cartagena
Agreement thzat have led to agreement anong its nember countries.

- For the nurposes of the present document, attention should be
drawn to certain aspects of the recentiy adopted Decision 84.of the
Comnmission of the Cartagena Agreement entii{led 'Bases for a subfegional
technological policy', and of the well known Decision 24 of- '
the Commission which it compleménts° Significantly, Decision 24 is
entitled "Coémmon.regime for the treatment of foreign capital,
trademarks, patents, +icences and royzlties®.

Apart from references to royalties and other payments abroad
that are not directly relevant to this study, its most important
provisions incluce the following: T -

‘Article 2. All foreign investors wishing to invest in one

of .the member countries shall submit a request to the competent

national agency which, after evaluation, shall authorize it if

"it corresponds to the development priorities of the receiving

country.

Article 5. All direct foreign investment shall be registered

by the competent national agency, together with the agreement

stipulating the terns of the authorization.

/Article 5.
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Artiele 6. Respbnsibility for ensuring the compliance of the
foreign investors with the commitments undertalen shall belong
to the agency registering the investment, in co-ordination with
the competent State department or service in each case.

Artiele 22. e national authorities shall undertake the
continuous and systematic identification of technology available
on the world market for the various branches of industry...
Article 23. The Commission ... shall approve a programme
designed to promote and protect the production of subregional
technology.

Decision &4, for its part, stipulates the following:

Article 3. The member countries undertake to adopt ... in
particular,; such measures as may be essential for establishiag
close and systematic links between the agencies responsible for
formmlating and executing notional development policies, bodies
generating sclentific and technologicel know-how and the users of
such know-how.

Article L. The menber countries shall carry out specific
actions ... at both the national aud subregional level with a
view to?! ... (g) The development of the necessary infrastructure
for the objectives indicated (creation and protection of
subregicnal technology, evaluation, selection and control of
technology to be imported, copying, assimilation and adaptation
of external technology, collection and dissemination of

information on available technology, etce.).

Some_gpnclusions

A conparison of the policies and provisions mentioned above

reveal both similarities and dissimilarities between the cases

described. They would seem to differ in their development strategy

in so far as the agreements of the member ecountries of the Andean Pact

prlace more emphasis on the .control of foreign investment, whereas

Brazil is pursuing an aggressive policy of absorption of foreign

techinology in which foreign investment has hitherto played a decisive

role.

/Being particularly
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Being particularly interested in the control of foreign
investment, the Andean Pact places more emphasis on the need for
selection and negotiation when importing technology and on the
copying and adaptation of foreign technology, whereas Brazil would
seen ratiher to rely on the capacity of its "modern’ industrial sector,
which is unquestionably more developed than that of the Andean countries.
Accordir 71y, the Bragzilian plan stresses the need to increase the -
domestic capacity for absorbing technology and its d&issemination in the
procductive sector. |

Perhaps the most significant aspect of the programmes is that
they concur entirely in assigning priority to the development of an
indigenous canacity for adapting and creating technology and suggest
similar methods of bringing this about. This aspect will also be
analysed in the present document. ]

The passing of the General Lazw on Industries in Peru is another
exarmpie of legislation that atteupts to Geal with this aspect of the
process of technolcgical change. Article 14 of this law creates the
Institute for Incdustrial Technological Research and Technical Standards
(Instituto de Investigacidn Tecnoldgica Industrial y de Normas
Técnicas ~ ITINTEC) and Article 50 stipulates that all industrial
enterprises shall deduct 2 per cent from their net revenue to be used
in scientific and technologicalrresearch for ianiustry.

The examples given reveal definite progress in the technological
policies of Latin American countries which were initially restricted
to strengthening the scientifiec and technical infrastructure,
subsequently included the control of the process of transfer of
technology and now extend to the development of the demand for

technical change and of the capacity for innovation.ll/

11 YLATTA Plan of Action. Technological devélbpment by area and
the transfer of technology’ (ALALC/SEC/PA/21)}, June 1973, p.53~69

/The advocacy
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The advocacy of an intepgrated policy covering similar areas
and emphasizing the undertalting of the State to promote it in every
way is, therefore, the most striking aspect of the examples given. It
is also interesting to ndte their agreement in respect of the
priorities and machinéry that are recommended, especially in
conprexion with the domestic capacity te supply technology, the need
for information and dissemination and the improvement of the terms
under which technology is imported. The differences in eiphasis
between them, in turn, draw attention to the need for the strategy
or style of development selected to be compatible with the policy of
technical change, which is one of its most vital expressions.

This is precisely the conclusion that this section of the

document would like to emphasize. Scientific development and

technological change require the formulation of intesgrated policies in

line with the national development strategy, whose design and

execution require the particination of the sectors of demand and

supply of technolozy defined in previcus paragrapis. According to the

capacity of each country and the external links it establishes, -such
policies may alsc involve a major element of co~operation at the
subregional level. The éifferences between Brazil and the countries
of the Andean Group are narticularly striking in this respect, for
example, as are the internal disparities between the member countries
of the latter subregional association. This fact is recognpized in the
aforementioned Decision 84, which states in Article 2 (c¢): \
“(The member countries agree) to eliminate progressively the

differences that exist betveen the member countries in this respect
by means of the adoption of machinery conducive to the progress of the
least developed among them,"

Brperience nevertheless shows that considerable success can
be obtaineld by neans of partial solutions applied to specific sectors,
snheres of‘knoﬁledge or problems. Accorndingly, steady progress has
been made in the entire region and major advances have been recorded
in several fields that have made it possible to raise the general

productivity of the economy or of particular sectors of activity - as

/has already



-~ 74 -

has al*eady been pointed out in the case of technological progress in
. the agricultural sector, the generalized introduction of wmodern
adninistration technigques, and computer work. The industrial
developnent already achieved by Argentina, Brazil, lexico and other
countries is also an eloquent testimonial to this fact, zs are such -
striking examples of high-level technological productien as the texfile
industry and cultivation of flowers in Colombia and, in general, ‘
Latin Anerica's efforts to ekport to the world market.

In future, therefore, the application of more ccherent or
integrated policies should lead to much greater achievements, a
prospect to which even the countries that are initiélly in a less’
favourable situation can look forward, since the cases referred to
can be applied at least in part to them too and since they will
undoubtedly benefit particularly from a more consistent effort to
make better use of the limited rescurces available.

L. Policies that affect science and technology without
this being their principal ohjective

A large number of governmeant decisions affeét science and
technology in one way or another without the State necessarily
being aware of its repercussions in this respect or - even less -
1nte1c1ag them to occur,.

In other words, general government policies have not paid
proper attention te their impact on scientific development and, above
all, on the process of technological change. This is obviously partly
due to the fact that this field has only talen on importance and
becone the subject of conscientious and deliberate analysis in the
course of the last ten vears and that many of the existiag
incompatibilities and contradictions derive from situations that 7
arose previously. It is therefore urgent that Latin American countries
shoulfd cbnduct a systematic review of all laws, procedures, nechanisns,
1nst1tutlons and policies that influence technologlcal decisions in

ocne way or anotlhier.

/To start
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To start with, emphasis has been placed on the fact that the
technology created in developed countries is not appropriate Tor the
composition of the prcductive factors, since their relative capital-
intensiveness does not fit in with the greater offer and lower cost
of manpower in the countries of the Tird Yorld in general and in
Latin America in particular. The need must therefore be emphasized
of creating more appropriate technology that can contribute to
solving the critical problem of employument, wvhich is a major obstacle
to the more harmonious development c¢f almost all the countries of
the region. The world-wide tendency to cut cdown on manpower has,
however, been in fact reinforced by a series of decisions that
entail increasing the cost of manpower and subsidizing the use of
capital.

Several studies have drawn attention to the effect that the
éistortion of the price of factors has had on the technology being
used in the developing couniries.

Others question its importance, ewmphasizing rather the nmore
decisive influence of other phenoimena, such as the international
Wdemonstration effect’ and ecoromies of scale.

The point that is being made here is that, whatever the
relative eifect of the distortion of prices of productive factors on
the choice of teclhinology, it has to be corrected if a more appropriate
selection is to be made ~ although this may be far from sufficiexnto

Pinancing social security with contributions calculated as a
perceatage of wages (which, for example, in Chile increase the
effective cost of labour by more thar 50 per cent) is the most
flagrant ewample of this kind. According to a study conducted in the
latter country, a change in the system of financing could have an

impact on emplovment o frno less than 2.25 per cent,gg/ This

32/ La eliminacidn del sistema de cotizaciones previsionales:
estimaciocnes de su impacto sobre el empleo, CEPLAN, 197L.

/econsideration may
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consicderation may have a major influence on the decision to free the
labour factor from this cost item znd transfer the recessary financing
to the general tax system or other alternative mechanisms.

| A similar effect is produced by subsidizing capital by meaus

of preferential interest rates and_tariffs for the importation of
equipnent and other measuwres that are desigﬁed to encourage not
technological innovaticn in general but the specific use of capital.
Inflation is also a contributing factor, especially when it is chronic,
and decisively so when it is so great that the real rate of interest
becomnes negative, What'is needed here is to reconcile the necessary
incentive to save and invest, rather than increase consumption,

with the ecqually fundamental priority of increasing employment
opportunifies. This means that the rate of interest must not only

be positive, but also reflect the social cost of capital, and that

the rewvard should go to the kind of investment that is intended to
create or expand productive activities that generate more employment.
A study could accordingly be made of tax and other incentives
calculated in terms of indexes that include the number of workers

or the payroll. Ilaintaining or even increasing the incentive to save
is, of course; a Jdilferent matter.

It should also be borne in mind that, for the entrepreneur, labour
usually has a greater subjective cost which in varying degree, may be
translated into real cost based on tie potential existence of labour
disputes whichi, in turn, are linked to such fundamental social
problen as the distribution of the fruits of work. Hence, for labour
to be placed on an equal footing with capital for the purposes of.
taking a decision in the field of technology, the factor that should
be subsidized to allow for the “social conflict or negotiation' element
should in any case be labour.

Similarly, the introduction of preferential tariffs for imported
capital goods as a general incentive to iunvestment showld, where
possible, be reconciled with the measures that nmay. be needed_to‘prbvide
a special incentive to investient that is conducive to an increase in

employnent. sy
pLoy /A similar
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A similar reasoning applies to the restrictive effect that
the tax system of many countries of the region has on the link that
the current trend towards specialization and division of labour make
it pom=sible to establish between the ‘modern' manufacturing industry
and small-scale industry. A considerable number of branches of
industry are resorting wore and more to the subgontracting of
maintainance and repair services, manufacture of parts and components,
and even certain stages of a productive process to smaller specialized
enterprises. From the point of view of this study, this is an ideal
means of spreading more sophisticated techniques among lower-
productivity sectors. This ianternal transfer of Lunow-how is hindered
by the traditional purchase taxes on all successive stages of a
transaction, which hLas its advantages as a fiscal instrumnent but also
has the effect of fostering vertical integration for the sole
purpose of reducing taxation. It may therefore be desirable that this
tax should be replaced by the value-added tax systen, which has
been sufficiently tested but requires a more modern and efficient
systenl of tax aduinistration.

It is rot intended lhere to give a complete list of all the
policies that are intended for one purpose but have unwanted
repercussions on the process of technological change. Althoungh
reference has already been made elsecvhere to other similar cases, the
examples cited here serve not only to formulate proposals for
nodifying some of the policies analysed but also draw attention to the
need to create an inter-ministerial committee of the highest level
in each country that can analyse ard express its opinion about the
probable impact on science and technology of the State'!s plans,
programmes and policies.

Finally, the foregoing reasoning can certainly be extended
to policies being applied at, or ounly affecting, the sectoral level.
A possible example of this is the influence that decisions regarding
the rate of exchange or external credit have on technology in the

agricultiural, mining or industrial sector. The scope, orieantation,

/interest rates
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interest rates and other factors of agrisultural credit systems
also iniluence the kind of technological development that takes
place in the sector and, specifically, eamong the groups of farmers
ant rural worlkers who benefit from the process.

The impact of the various government measures on.the process
of technological change must therefore also be studied at the level
of each economic and social sector and reguires the creation of

appropriate co-ordination machinery.

/IITI. TUE



ITI. THE PHASES OF THZ PROCESS OF TECHNOLOGICAL CHANGE

A. THE HOTIVATICON OF THE AGENTS COF CHANGE
AND GOVERNMENT POLICIES

In accordance vith the analysis contained in the previous
paragraphs, a distinetion can be made between three motivations or
sources of technological change.

 First, technological charge may derive from a decision taken
by the public or private producer or user of the teéhnology, This is
the case. with mediun and large-scale economic activity in the modern
sector, especially the manufacturing industry.

Secondly, technological change wmay result from a supply of
technological know-hou that generates its own demand. This is the
case with social development programmes or the large-scale exploitation
of natural resources uander the responsibility of the State (mining,.
forest industry, etc.) in which, once technical progress has been
achieved, it is immediately incorporated in the corresponding programme
or activity by decision of the State itself.

Thirdly, technolegical change may occur as the result of the
dissemination of freely available technology or of extension services
designed to teach or persuvade the user. This is what usually happens
in the agricultural secior and in small-scale industry and mining.

The particular slant of the scientific development policy and
technological change will differ according to which of these situations
prevail. ‘

When the fundanental factor is the decision or demand of the
user, an effort should be made to suit his conduct to the comporitment
that is considered socially desirable. This means creating generally
favourable conditions, usiug various kinds of incentives and/or control
and, above all, establishing communication channels between the user
and those who, from the supply side, are in a position to provide him
with the data and advisory services he may require. This function
belongs to the local scientific and technological infrasiructure and

to the persbn selling or offering external technology.

/0n the
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On the other hand, when the initiative comes from the side of
supply, the emphasis must be placed on the identification of the
possibilities of technological progress and on the formulation of
the corresponding research programmes.

Finally, the deVelopﬁent of extension and dissemination activities
is a fundamental responsibility of the State, which must establish
the necessary institutional machinery, identify priority areas for
action and utilize the most suitable instruments and procedures in
each case. Here, 'though, a major role must also be played by the
"modern® preductive sector, as we shall see later.

The aim of this section is to draw attention to a number of
specific policies and measures that can be applied to situations in
which technical change is instigated by the demand of the user,-
bearing in mind and emphasizing certain aspects of the analysis
presented in previous sections.

Broadly speaking, these policies and measures can be placed in
four different categories, it being understood of course that they
may serve more than one of the purvnoses enumerated below.

~ Policies desizned to bring the interest of .society and private

interests closer together, in accordance with national
priorities.

~ Policies that are aimed at bringing about a more suitable

rate and form of technological change in the. user.

~ Measures whose objective is to improve the conditions of

information and communication under which the user operates.
~ Steps that are conducive to increasing the effectiveness of
the support vhich the national scientific and technological
infrastructure affords the productive sector so as to obtain
the kind of technological change that is most suited to the
country's interests, . S A /

Based on these categories, a nﬁmber of general criteria, policies
and sv»ecific measures are accordingly listed below. ‘

(a) In this as in all other fields of economic activity, the

stability, clarity and simplicity of the "rules of the game” which

/the State
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the State imposes, throuzh the relevant development strategy, both

on the national producer and on the foreign investor are a fundamental
requirement for ensuring that an enterprise is run along the desired
lines, in 8¢ far as they reduce the element of risk and uncertainty
that makes it impossi®le to take decisions or causes them to be
postponed and introduces all kinds of distortions into the calculation
of costs.

(b) The compatibility of the general policies of the State with
the objectives and priorities of technological change is a necessary
requirement for the purposes referred to in this study, although it
may be far from sufficient; each policy should therefore be evaluated
from this standpoint.

(¢) Above all, factors that distort the relationship between
capital and manpower, by increasing the cost of the latter or
subsidizing the former {see previous sections), must be eliminated
if the process of technelogical change is to help as far as possible
to increase employment opportunities - which are themselves negatively
affected by the general trend of modern technological progress. The
follovwing lines of action can be adopted in this respect:

- Progressive elimiration of tax on labour as a means of

financing socizl security:

- Medification of provisions that discourage the recruitment of
new workers (for example, certain irremovability laws) and
their replacewnent by more functional systems for protecting
or guaranteeiig employment;

- Incentives to increase employment at least equivalent to the
subsidies that are granted to capital in the form of reduced
tariffs, preferential interest rates, special credit
amortization periods, and so on., Incentives of this kind could
be based on such factors as the permanent increase in the
aumber of workers or in the real payroll.

(d) The inclusion of restrictive clauses in licence contracts

which, without directly affecting the enterprises, are harmful to the
national interest should be prohibited by law, on the understanding

/that such
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that such measures should only be applied to factors that can be
effectively controlled (e.g., restrictions on exports to other
markets, compulsory pruchase of certain inputs or supplies, the
obligation to maintain production or fix prices at certain levels,
etc,). This subject vill be dealt with more fully in a.late;‘section.

(e} A greater degree of competition should be gradually introduced
in the market so as to oblige the producer to increase his efficiency,
by eliminating his monopolistic power through the opening up of
foreign trade by means of special subregional and regimal terms or
agreements or of a general reduction in tariffs. Policies of this
kind should be applied selectively on a sectoral basis, since it is
necessary to consider the problems that arise, for example, when
technologies are available in advanced countries whose economies of
scale prevent any possibility of competition, and, in general, so
that the rate and extent of the tariff reduction can be graded.

Opening up markeits through subregional associations or other .
mechanisms will, in aﬁy case; only be able to eliminate or reduce
monopolistic situations partially, since economies of scale have
already reached such magnitude that they have led to the creation
in several sectors of marketing networks and optiﬁum levels of
production of world wide dimeﬁsicns; production on the Latin American
scale may therefore be far from representing any real competition.
This, for example, is the opinion of the Commission of the Cartagena
Agreement which has divided up various branches of the metal
manufactures and machinery industry among its member countries, by
allocatiag specific production quotas to each.

(£) At the same time, a clearly defined system of reward and
punishment for public enterprises must be introduced, so that their
éxecutives can be judged on the performance of the enterprise in terms
of priority social objectives. Promotion or dismissal would depend
on theif efficiency judged in this way. In any_dése, measures should
be taken to make it possible to evaluate the performance of such
enteprises and to preventing the kind of situation‘from arising in

which'a State subsidy is needed in order to avoid bankrupcy. In the

/field of
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field of technology, preliminary technical and economic evaluation of
 investment projects by ad hoc groups nof attached to the enterprise
is a useful way of offsetting the tendency of public enterprises.to
see the expansion of activities and 'modernization®™ as an end in
itself. ' | |

(g) Poreign investment must also be clearly and precisely
regulated and submitted to appropriate controls that are not merely
bureaucratic obstacles, within the framework of the corresponding
national or subregional policy. Accordingly, the public agencies
respongible for registering and évaluating projects for the importation
of techuology or foreign inveétment, such as the ‘Ycompetent national
agencies™ referred to in the aforementioned Decision 24 of the
Commission of the Cartagena Agreement, must have access to adequate
technical assistanéeu The matters they are called_upon to examine
are too varied and complex to be studied in sufficient detail by =a
group of permanent officials, however excellent their qualifications.
The danger is that they will therefore act as a mere bureaucratic
obstacle or restrict their work to routine approval and registration.
In this respeet, national and regional research institutes and
consultant firms can play a role of the utmost importance by providing
the corresponding public authority with its principal source of
‘technical support. Only with the help‘of an organization of this kind
will the "competent national agencies” be able to take appropriate
and well-founded decisions.

(h) Quality control systems, norms and standards must be
establishied for authorizing the export, purchase by the State and
even the sale of certain oroducts.

(i) The State must guarantee to purchase the experimental
production and/or absord the cost of experimgntal plants, as thesa
are stages of technological innovation that involve considerable
risk and high cost. ‘

(3) The association of producers must be promoted and encouraged
so that they can undertake jointly tasks connected with technological

change at either the national or subregional level. The association

/of producers
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6f producers in anp oligopolistic market naturally comes up against
difficulties arising from the conflict of interests between them.
Information and evaluation of technology and other similar services

of commeon interest therefore provide a promising area for co-operative
action; in Norway, for example, 18 “research associations exist '
which really provide ianformation and consultant services for the
Tassociates', i.e., the various enterprises of a particular sector.

Taken a step further, such forms of association could, either
directly or as agencies for recruiting and co-ordinating specialized
consultans, provide the technical support that enterprises require
for negotiating the importation of technology and adapting it - a
development that would be particularly beneficial to the least
develcped countries,

() The creation of sectoral productivity committees is necessary
for the joint'anaiysis of various policy instruments. These committees
would also serve as a meeting place for the productive sector,
government officials and representatives of the scientific and
technological infrastructure; the power of decision would, however,
naturally remain with the public.authority, Such bodies could thus
serve the dual purpose of providing commumication and advisory services
for the formulation of policies.

(1) The creation of analysis and evaluation machinery and the
financing of the so-called "breakdown of the imported technological
package, in the manner advocated by the Board of the Cartagena
Agreement, are also rsquired eo as to enable the user to distinguish
the fundamental components of that technology (backbone technology)
from those, such as design and various engineering services, that
are accessories (perinheral technology) that can more easily be
- provided at the local or regional level. Systems could accordingly
be created, for example, for making a preliminary report on a licence
contract or on foreign investment, involving an analysis along these

lines, vhose cost could be shared by the user and the State.

/{m) Promotion
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- (m) Promotion of systematic communication is needed between
local producers and the external technological market. By encouraging
travel to and from otler countries, organizing seminars and congresses
and attending international fairs, significant results can be obtained.
Priority should be'givén to contact between Latin American countries,
especially with enterprises in the relatively more developed countries
of the region, and to the establishment of links with medium- and
small-scale enterpfises in the industrialized countries. The
relatively smaller gan between them in terms of scales of production
and political and financial power, should provide opportunities for
a more beneficial relationship than could be established with the
large multinational corporations.

(n) Leading figures or experts connected with the productive
sector should be included on the boards of directors of the technological
research institutes so as %o gear their specific programmes and
drojects to the study of problems that genuingly interest the user
and to provide the latter with more knowledge of technological
Progress and a greater interest in it.

(o) The State should partially finance studies requested by
enterprises from national or subregional (or even regional where
feasible) research institutes and consultant firms, whether for the
purpose of selection, evaluation, adaptation or creation of technology.

(p) The State should directly subsidize research institutes.
These subsidies would be gradually decreased in order to encourage
contract work but would in no event be eliminated so as to guarantee
that the institutes retain sufficient freedom of iniciative.

(q) Credit and tax incentives should be established so as to
reduce the cost and risk of technological research éctivities being
conducted or financed by the enterprises-' \

" (r) Preferential credits should be offered for investment
involving an element of local, subregionél or regional technologye.

(s) Puture purchases of certain prdducts by the State should be
geared to the realization of national and regionai research, the
employment of national and regional consultants and the exclusion of

restrictve clauses from licence contracts. _
' /{t) The
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(£} The granting of credits for investment purposes or of certain
tax advantages should likewise be dependent upon the appropriate
pursuit, selection and evaluation of technologies by firms in the
region or directly'by the enterprise concerned.

Several of the above points mention explicitly the possibility
of the proposed instruments having a regional or subregional
application. It need only be added that it is important to create
or encourage the further development of Latin American associations
or research institutes znd engineering firms and to act on the
assumption that all iaformation and communication machinery must be

developed at the regiohal or subregional level as appropriate.
B, INFORMATION AND DISSEMINATION OF TECHNOLOGY

Adequate information and dissemination of knowledge, experien;es,
opportunities, cases, etc.; play a vital role in the process of
technological developuent and transfer.

In fact, from the practical standpoint of actual results, these
services are probably the most effective link in the chain of stages
of technological change: the quality of the technology that is selected,
copied; adapted, acquired or created is as important as the speed
" with wvhich the process takes place.

Coﬁsequently, each of the agents of the process of technical
change - that is to say, the users, suppliers, governments, research
institutes, etc. - must have the most comprehenéive and up-to-date
range of information possible on all the aspects in which they are
intereéted, for examnle: .
- = Where and who is offering what is being looked for?

- Under what terns?

~ What alternstives are there?

~ What are the basic technological characteristics of the various
alternatives?

=~ Jhat has been the experience of any other users that may
have applied or are applying the tgchﬁology'or research in

question? /- What
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= that suppoert can be obtained in each case in order to tackle,
negociate, adapt, create or copy the desired technology?
.-+ Vhat real contacts can be established?

The suppliers must also have permanent access to the various
kinds of information that they require to take part in any of the
forms of sale, contribution, association, exchange or support for
local creation and to be able to transfer the technology they possess.
This information includes: |

- Markets, locally employed technology, possible competition,.

ete, _

- Potential users of the technology, knowledge of the sector,

current technological level, etc.

- Local conditions (legal, finaneial, etc.).

- Direct contact with, and general knowledge of, areas or

countries in which the technology can be used.

- Cost factors, technical and Human level.

- Existing research centres.

The possibility of having easy and rapid access to more and

better information is of prime importance both for the supplier and
" for the user, the research centres and, in general, all the agents
of technological change, since it is a practical means of discovering,
evaluating and eventually selecting and deciding upon the best
available alternative, the best way to apply the chosen technology.

The same is true of science and research, since proper information
on applications of technology, progress made and studies under way can
be useful both to the research institutes and to the universities,
dissemination channels and potential suppliers.

It should be noted that the information requirements indicated
are equally valid for productive enterprises and for services
(communication, transport, etc.) or social activities (health,
educétion, etc.).

Previous paragraphs have drawn attention to the requirements of
users and suppliers who have a specific motivation and wish to express
their need in a practical way. '

/However, probably
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_ However, probahly the majority of potential suppliers and
users have not realized the prospects and possibilities that can be
opened up by adopting, in any of the ways indicated {(copying, adaptation,
acquisition or creation), new products, services, methods, technology,
etc.; in other words, by achieving technological progress in the
widest sense of the term.
In fact, many producers have never considered or even heard
about all the possibilities that really exist outside their normal
sphere of action, when in many cases they are making an appearance
or have already been tested at the national or international level.
However hard governments may try to create'appropriate conditions,
if the users and suppliers are unaware of the existence of various
techniques and the definite possibility of applying them or creating
new technology as the case may be, there is no hope of obtaining
the desired results, |
It is therefore important, first, to have the necessary basic

information and then to promote its integral dissemination so that

it can reach those who can use it and so as to encourage potential
users and suppliers. This would lead to the desired activity and
permanent interest in the field, supported by a constantly updated
supply of information on every aspect of technological progress.

The process of dissemination referred to here is gearsd more
to creating favourable conditions, passing on information, establishing
contacts, etc., than to describing existing situations, answering.
questions‘and studying individual cases. In other words, what is
important is for the system of dissemination to take the form of
aggressiye promotion within the context of a medium and long-term
programme. Everything that can be done in this respect is important,
including measures with specific objectives such as programmes for .
establishing direcf gontact between potential users and suppliers of
technology, since one of the most valuable stages of the process of
“technological change is direct contact with people, situations,

products, services, experiences, markets, etc.

/It is
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It is difficult to think of technological change Jjust in terms
of objective analyses, study of reports or isolated research; at
best, this could serve the purpose of productive units that are already
motivated, without being applicable to the majority which, for lack
of knowledge, cannot share in the general progress.

At a time of startling technological advances, develdpments
often take place Taster than people not kept constantly informed can
imagine; it is no exazgeration to say that direct contact with reality
produces the best possible motivation for action, as the contrast can
be felt and the possibilities of change can be imagined much more
accurately and quickly, This kind of contact can have much more
impact than all the information, data, experiences and opinions
meticulously described in reports, studies and/or research work.

The validity of this argument ghould be abundantly clear if ome
considers that technological change is never 'one’ formula, process,
procedure or technique but rather a set of aspects, some of which
are fundamental and others less significant but all, from the most
complicated to the most simple, important for the improvement of
technological know~how. Marketing, administration, training, policies,
objectives, etec., are not usually taken into account in applying or
analysing technological change, possibly because of the overriding
importance that is attached to specialized technical aspects and
. because it is difficult for someone who has had no practical contact
with the real domestic and external situation to imagine and assimilate
the possibilities afforded by the whole range of aspects involved.

This is why, for dissemination purposes, the utmost importance is
attached to permanent contact and visits, the incorporation of foreign
experts, etc.

To sum up, the aim of dissemination is to arouse the existing
and potential concern of the world of users and suppliers of technology
on a systematic rather than svoradic basis so as to bring about the
necessary interest, motivation, information and support for any
initiative conducive to an improvement in the existing level of

technology.

/Because of
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Because of their nature, the cost of setting them up, the scale
on which certain action.has to bé undertaken, etc., these centres of
information and, above all, dissemination should perhaps be supportedr
by governments or international agencies. However, since they
basically serve users and suppliers, they should be able to rely on
their efficiency alone. The centres should couseduently be created
in such a way as fo ensure maximum autonomy.

Denmark is an interesting case in point since it possesses a
particularly comprehensive system of information for those who have
"a technology to provide, whereby the characteristics, sérvices,
address, line of products, basic process, etc., appear by sector, in
highly technical form on no more than one sheet of paper per supplier
containing all the information in which a user may be interested.
This eystem is sufficient for Denmark's purposes because the country
is located in such major centres of technological development as
Furope. The situation is guite different in Latin America and the
Caribbean where such negativé factors as difficulty of access,
high cost and distance have to be overcome by means of systematic
efforts to diseseminate information about suppliers of technology,
technological progress, etc.

Japan is another interesting example of an efficacious integraiad
systen of information, dissemination and promotion of technological |
change, as it has efficient agencies that specialize in promoting
external technological innovations among local users.

As-repgards the supply of technology in Latin American countries,
thé information system described above could perhaps be used,. duly
complemented with informﬁticn regarding suppliers in developed
countries as well as the esential function of dissemination and
promotion.

Many institutes and information centres have been created with
the valid purpose of serving as a vehicle of dissemination and
information in a particular sector but, although they have been in

operation for several years, have not managed to provide information

/on aspects
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on aspects of interest to users but only on aspects that they themselves
conslider important. Tor the most part, they cannot be considered an
efficient source of information; in many cases they are not even

known about or, worse still, they are only known for other activities
that they have endeavour to develop while their work of dissemination,
far from being systematic, is more a form of public relations.

On the other hand, there are cases where results and objectives
have been adequately identified; this is true of the Centro de
Servicios Metallirgicos (CESME) in Chile {quality control for the
metallurgical sector). There have alsoc been cases where enterprises
of a particular sector have successfully joined forces in the field of
information, technologzy and dissemination {for themselves and for ‘
their suppliers).

Another interesting body is the Industrial Information Service
of the United Nations Industrial Development Organization (UNIDO) which
queries from the developing couniries (in 1966, it dealt with 3,266
questions from all over the world).

In recent years, moreover, a number of iniciatives have been
taken and several proposals formulated in the region which suggest
that ranid progress nias been made in appreciating the importance of this
Tfield. The proposal to establish a subregional technological informuition
system for Andean countries and the experience of the Natiomal Instiftule
of Technology in Brazil are striking examples of this trend.

There has been another somewhat unusuzl development in the field
of information and dissemination in Latin America; namely, the
specialized promotion of groups engaged in the identification of
suiltable oppertunities and the promotion and organization at the
national or regional level of enterprise that can take advantage of
them. This they do either on their own initiative or by identifying
and developing in the country opportunities that have been previously
identified elsewhere. These groups are on the lookout for investment
projects that can briang some kind of technical progress.

This kind of technical, financial and commercial activity should

be supported by governments and international agencies, especially

/in the
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in the least developed countries, where the motivations of the user
are nascent and less strong and where the interest of suppliers is
unquestionably more limited, mainly by reason of the relative volume
of the present and future market, '

Decause of the nature of tlie work to be carried ocut and because
of the aggressiveness, mobility and versatility required, the most
suitable bodies for the purpose would be specialized groups or
enterprises rather than State agencies of a traditional nature.

Information and dissemination is one of the most important.
aspects of technological change and one which tends to create a serious
"bottleneck'. One ot its essential elements is promotion and direct
communication between the various agents of the process and, above
all, the establishment of a permanent and systematic link with what
is happening in the rest of the world. No.system of documentation,
however-modern'and efficient, can be a substitute for direct contact-
between people and for the broad view of the situation that can be
obtained from travel, meetings and international fairs, seminars and
other forms of communication.

Of course, scientific and technological information centres in
any case have a major responsibility in the matter. It is important
that, if these centres are to perform a practical, rapid and efficient
service, they should preferably be responsible for collecting data
on the origin and Eg&gﬁgg;of-technological and scientific information-
and not attempt to provide technical answers or solutions. The
purpose of information should be to provide guidelines and to enable
the person receiving 1t to establish the contacts that may be necessary
for the specific objective pursued. The tremendous volume and variety
of information in the vorld means that the‘centres must in practice
be more couéerned with providing “information about information® than
with amassing all available information, since otherwise they would
end up being absolutely unmanageable. ,

In other words, the emphasis must be more on their role as
'reference services® than on the fraditional role of national

documentation and information services as comprehensive data banks.

/Finally, a
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Finally, a distinction must be drawn betwen two types of
dissemination. On the one hand, there is the appropriate and sistematic
spreading of information so that it can be made available to, and be
assimilated by, interested parties, which is suitable for the '"modern'
sector of the economy. On the other, there is the kind of information
that is closely linked to the promotion of technology and technical

assistance, which is applicable to the "traditional® economic sector.
C. THS TRANSFER OF TECHNOLOGY

l. General observations

The transfer of technology, in the sense of the importation of
technology from abroad, is undoubtedly one of the subjects to which
governing and student circles have devoted most attention within the
wider field of scientific development and technological change. The
groulng interest in tlie matter was also reflected in the International
Development Strategy, which states in parragraph 6k: "Developed and
developing countries and competent international organizations will
draw up and implement a programme for promoting the transfer of
techuclogy to develoning countries, which will include inter alia,
the review of international conventions on patents, the identification
and reduction of obstacles to the transfer of technology to developing
countries, facilitating access to patented and non-patented technology
for developing countries under fair and reasonable terms and
conditions...™. .

More recently, at its third session in Santiago, Chile, UNCTAD
decided‘to create an intergovernméntal group on the transfer of
technology, thereby confirming the priority it assigned to the problem

while emphasizing, above all, the terms and cost of transfer.

/These and
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These and other agreements show that technological change
takes place in the Third World overwhelmingly by means of the -
incorporation of technology imported.from the industrialized countries
and, at the same time, reflect the dominant interest that Latin
Armerican government policies have shown in the development of the
ﬁqdern sector of the economy, thch ié the sector that introduces
advanced teéhnology}

It is also unquestionable that, however great an effort is made
to increase the region's own creativity, the transfer of technology
from abroad will continue to be the main form of technological change
in Letin America for tle next few decades. Furthermore, it has
already been seen in previéus sections of this document that the
importation of technology may provide development with a powerfiul
impulse but that its indiscriminate use may also lead to serious
economiq and social desequilibria and to a growing degree of dependercy.
It is therefore necessary to formulate a policy for the transfer of
technology within the framevork of national plans and'priorities which
is entirely compatible with the other objectives of an integrated
process of scientific development and technological change.

It is not intended here, of course, to offer a comprehensive
analysis of a subject that has been so widely discussed in numerous
publications but to drav attention to some of its most significant
aspects. In the first place, the concept of technological transfer
in the sense used here does not refer soiely_to its imﬁortation and-
use by a local producer but includes, above all, its subsequent

absorption by the receiving country through a process of assimilation

and internal dissemination. The term "pseudo~transfer’ has been used

to refer to the formation of ‘enclaves" of advanced technology which
_is employed in a particular enterprise but which, because it is not
properly‘understood or has not been heard of, has no effect on the
rest of the economy. |
fhether a genuine transfer of technology occurs or not depen&s
in each case on the nature and terms of its acquisition and on the

capacify of the local user to absorb it. The first point must be

/taken into
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taken into consilderation in formulating policies and regulations in
respect of foreign investment and licence contracts, which will be
discussed in greater detail later. As to the cpapcity to absorb, this
is in turn dependent upon the level of education and the scientific
and technological infrastructure in the receiving country and upon the
Proper use of the technology by the user. The differences between
Latin American countries in this respect are common knowledge, whether
these differences be be{ween countries or between sectors of activity
or even between individual enterprises in the same country. One of
the first steps in defining specific policies in this field is
therefore to determine whether or not a capacity to absorb complex
technical know-how exists, what is the nature and degree of the
limitations there may be, and how long and what kind of action is
needed to overcome them. ‘ '

Although the transfer of technology tends to be associated
above all with the industrial sector and, specifically, with a certain
process, piece of equinment or product, it can occur in any sector
capabie of being affected by such a transfer; this includes a vast
range of aspects that may signify technological progress, including
- 1t must be repeated -~ modern techniques of administration.

A typical example is the health sector, whose equipment can
be rightly said, generally speaking, to incorporate the latest
technological advances; nevertheless, there are tecﬂniques of hospital
administration, formulation and execution of health programmes and
policies and other aspects.Which, if assimilated in their latest
form, can with litile investment, contribute appreciably to the
attainment of the sector's objectives, namely, the provision of more
and better health services at the lowest possible cost.

Moreover, problems arising from the transfer of technology
are generally analysed in terms of its importation from industrialized
countries. However, insufficient attention has been given to the

possibility of tranéferring technology between countries of the region

and from other parts of the Third World, which would seem a pariicularly

/suitable alternative
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suitable alternative in the case of the smallest or least developed
countries. The gap between these and the more azdvanced Latin American
countries is in any case smaller than that which separates the region
from the developed countries, which means that this kind of transfer
would enable them to acquire technologies more suited to their
internal conditions, as far as optimum scale of production, relative
use of capital and manpower and other factors analysed above are
concerned. ' .

This argument is valid to the extent that the technology originally
transferred to or created in one of the more developed countries or
enterprices is adapted at least in part to the leecal conditions of
the receiving country and theh re-exported in modified form. Adaptation
is talien here as meaning the introducticn of the kind of non-fundamental
mocifications that the receiving enterprise usually carries out with
its ¢wn operating persomnel, with or without the technical assistance
of the seller of the technology or specialized consultants.

The'adaptation of technoiogy is, therefore, the nascent
expression of a local creative ability and would receive a considerable
stimulus if systematic market opportunities existed for such modified
technology.

Naturally, the intra-regional transfer of technology is also
affected by considerations of dependency, cost and other problems that
arise in the dealings of Latin American countries with the industrialized
nations, It is, therefore, particularly important that the corrective
or preventive policies adopted in this area should give due consideration
to the transfer of technology that can take place between countries
‘of the region. )

The following sections aralyse in greater detail certain
aspects of the transfer of technology that takes place through various

channels, has a cost, involves a choice among alternatives, and usually

entalls negotiation between the supplier and the user.
First however, it must be emphasized that the direct recelver

of the technology transferred from abroad is essentially the 'modern”

sector of the economy. Other economic activities may have subsequent

/access to
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access to the technology imported or to certain aspects of it by
means of a process of internal dissemination of know-how. Such
dissemination can take the form of the relationship that exists
between different units of production (subcontracting, for examplel,
mobility among enterprises of the people who first learned the new
techniques and were able to assimilate them, and the intermediaries
who helped to spread technology and provide technical assistance.
Technology may be disseminated in its original form or with successive
adaptations, according to local requirements and conditions.

A country imports technology by decision of the State or with
its agreement for the purpose of increasing productivity or, in more
general terms, because it is hoped to derive some social benefit
from its application. The direct objective of improving a process,
reducing the cost of a known product, increasing national exports
or launching a new product on the domestic market may be achieved by
means of the adoption of the technology transferred, However, in
the case of a national policy seeking a general improvement in the
level of productivity and, above all, in that of the “traditional®
sector of the economy, the social impact will only be satisfactory
to the extent that the imported technique or the lessons that can be
learnt from it are placed within the reach of those who‘need progress
most, In other words, if the development strategy is geared to the
more rapid improvement of the level of efficiency and income of the
least favoured sectors, the process of internal dissemination referred
to above is particularly important and becomes a decisive factor in
a policy relating to the transfer of technology.

From another angle, the foregoing considerations draw attention
to the need to develop the capacity to assimilate different or more
advanced technologies as a basic requirement for an effective process
of dissemination and general technical progress, and this requires
intensive and systematic action in the field of education, including
training, and in gemneral in respect ol the development of the scientific
and technological infrastructure, as already pointed out in other parts
of this document.

/Naturally, the
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Naturally, the emphasis on the absorption and dissemination
of the techanology imporited does not justify the importation of any
technology, since its evaluation will depend on many aspecté of
the development strategy referred to elsevhere. Nor should it mean
overlookiﬁg the fact that there are many cases where dissemination
is impossible, where the specialized nature of the imported know-how
is suqh that it is of little interest outside its immediate application
and where the conditions under which it can be obtained involve
deciding between limiting its use directly to the user (the export
industry or other major national activity, for example) or foregoing
it eltogether. The point which it is intended to stress is the

importance of achieving the maximum possible assimilation and

dissemination of the techrology imported.

Under these circumstances, it is in any case obvious that the
technology imported through one or other of the channels analysed
in the »previous section must be evaluated in terms of its probable
direct and indirect contribution to the priorities of the national
develepment strategy. Increasing employment and productivity in a
“traditional” sector is an objective which is understandably shared
by all countries in the region; it should therefore be taken explicitly
into account in the policy relating to the transfer of technology,
along wvith factors that normally receive special attention, such as
the increase in exports, the direct contribution to the gross national
product and the cost of the transfer, In view of the same objectives,
it is also necessary to analyse the advantages and disadvantages
_inVOlved in the use of the various channels for transmitting technology,
a matter which will be dealt with in the following section.

Finally, because of the large proportion of the active population
still employed in agriculture, the transfer of techﬁology from -
industrialized nations in' this sector, which is of such vital importance
for Latin America, canh necessarily only have a limited effect and
can only be conceived as part of a wider prograwmme involving a

conelderable amount of national research and a major effort at extension

/and training.
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and training. It is wrecisely in this sector, however, that the best
prospects exist for transferring technology between Latin American
countries, given the similarities of climate and socio-cultural
conditions in several cases and the relatively higher level of
developnent that has been attained by agricultural research in the
region.

The preceding comments and observations must be kept constantly
in mind in reading the following analysis, which deals with the
transfer of technology as the method of transferring technology employed

by the modern sector of the Latin American economy.

2. The channels for transferring technology

For the purpose of this analysis, a distinction must be made
betweeﬁ the following channels for transferrihg technology:

~ The use of free technological know-how.

~ The copying or imitation of technology

-~ Technical assistance

-~ Importation of capital goods

~ Licence contracts |

- Foreign investment.

| The use of one or other of these mechanisms or of a combination

of them depends on a large variety of factors, such as the nature of
the product or process involved, the preferences of the suppliers
and users, the prevailing legal and administrative »rovisions, and
general social, economic and political conditions.

(a) The process of transfer

The analysis of the ideal process of selection, evaluation,
negotiation, decision-making and implementation in respect of imported
technology involves the following stages:

~ Analysis of the motivations, possibilities and limitations of

the user in respect of the application of the new or improved
technology

- Information regarding alternétive technolegies, both under

rresent circumstances and in the 1ight of technological

prospects in the near future

/This analysis
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This analysis covers the suppliers, sellers of equipment,
consultants and experts, so that the existing technological
alternatives, nracedures, conditions, origin, time horizons,
training, etc., can be identified both inside and outside
Latin America, o

~ Analysis of the users' own resources and capacity to absord
technology;'the'defermination and evaluation of economically
and technically feasible slternatives will depend on this
estimate of human, financial and technical resources _

- Ivaluation of various technological alternatives in terms of

real possibilities and original motivation

- Decision, negotiation and implementation, generally including

the adaptation of external technology; negotiation.itéelf
involves a vhole stage of searching for the most appropriate,
least risky and most economical solutions

- Subsequent generation of local technology, as a result of the

technoldgical advance achieved by means of the imitation
and/or adaptation of the technologies imported. _

The foregoing is the ideal pattern which is not élways followed,
at least in Latin America, since the user sometimes does not have a
tlear idea of what he ﬁants; there are also other limiting problems,
such as his adminsitrative or financial capacity, the general situation
of the country, etc. ' ‘ .

Secondly, the necessary information and technical support is
often not available to carry out a thorough analysis of alternatives.

This is pérticularly true in the case of small and medium-scale
enternrises that do not have sufficient technico-economic know-how and
are more interested in the timelingsa and speed of the operation than
in studies that are excessively expensive and complex.

To sum up, excent in enterprises of a certain size, the process
of selection, evaluation and deﬁisioﬁ-making is generally rudimentary,
and the process of negotiation even more so. Moreover, Sinqe the users
and government authorities in Latin America are not accustdmed-to this

kind of work, they are not usually efficient negotiators or analysts.

/Obviously, however,
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Oﬁviously, however, nothing can take the place of experience in this
respect; as time goes by, the repetition of the‘process by users,
governments and consultant agencies will increase their level of
efficiency and eventually generate a genuine capacity for obtaining
information, evaluating, negotiating and deciding.

(b) The use of free lknow-how and imitation

Despite the restrictions that its role as a "merchandise”
possessing an economic value has imposed on the free circulation of
know-how, an enormous amount of it has been accumulated over the
years which, for lack of suitable channels of information and
communication and of any local capacity for analysis, evaluation and
adaptation, is by no means being used to its best advantage. Latin
American producers and agencies concerned. with the region's “supply"
of technology should therefors make a greater effort to discover the
opportunities that may exist. .

Similarly, the copying or imitation of products or components
of products is a potential agent of technological change that has
been successfully used in some countries, Japan being usually cited
as a particularly striling example. Leaving aside the problems that
may arise with regard to existing norms governing'industrial onwership,
it should be pointed out that analysing the characteristics of a
product and identifying the technology employed in its manufacture
is a task that Latin American enterprises, research institutes and
university laboratories are in a position to tackle more successfully
than the creation of original technology. ‘

It would be as well to analyse more systematically the real
prospects for this kind of activity which, if it would be justified
from the strictly econonic standpoint, could easily be organized on
the basis of contracts with carefully defined objectives, financed
by the enterprises and the State, and would, in addition, have the

merit of stimulating the indigenous cfeativg ability.

/{¢c) Technical
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(¢) Technical assistance

Technical assistance is  taken here as meaning the recruitment

of an expert or of.a consultant firm or similar body, financed by
Bthe national user, by the government or by an international agency.

This is a particularly suitable method for ensuring the genuine transfer
of technology, since the expert normally works-in a team with . |
professionals from the receiving country, passes on to them the know-how
he possesses and trains them to operate the corresponding technology.
The individual expert also has obvious advantages in that he is less
expensive, can devote himself entirely to his task and enters into

a personal and independent commitment. These factors may not be
applicable to the same extent to consultant firms, which sometimes

have connexions with extermal suppliers and, above all, with nanufactures
of equipment. In any case, technical assistance is an adequate channel '
for transferring a wide range of know-how and can, therefore, play

a major role in Latin America, particularly in the services it can
render to medium-scale enterprises and the relatively less developed
| countries. ‘

A number of valuable iﬁitiatives have already been taken in

this field, such as the International Executive Service, which supplies
experts upon request. Similar groups could be set up in the region

0 as to place the experience of Latin American professionals at the
service of the entire region.

(d)  The purchase of capital goods

The importation of machinery and equipment is probably the most
usual channel for transferring technology. This is an "implicit”
transfer of technology which is of course the most common method with
small-scale projects but is also widely used in larger-scale industries
whose technology is not particularly sophisticated and does not involve
the use of patented know-how. It results in a relationship between
the supplier and national user which frequently entails technical
assistance and may be in the interests of the user and of the receiving

country, provided the user has sufficient knowledge of the various

/existing alternatives
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existing alternatives and is capable of evaluating them properly.
Naturally, the possibility of taking a well-founded decision will
depend on the inférmation available, on the technical level of the
purchasing enterprise and om the support of the local or subregional
scientific and technological infrastructure as the case may be.

The progressive renewal of equipment with a view to '"modernizing'
a factory or replacing damaged machinery, is one of the most frequent
methods of introducing a gradual technological change and depends
largely on the "line' or origin of the original equipment; In this
process, it is difficult to distinguish between the technical
deterioration of the equipment and different forms of obsclescence
connected with such factors as genuine competition, the real demand
for a new type of product and more subjective considerations of its
"demorstration effectii, :

It is thus important to establish productivity and technological
analysis committees by subsector or branch of industry, with the
particivation of users and experts from the public sector who should
inter alia be in a position to evaluate the obsolescence factor. It
would be useful to study the possibility of tying in the type and
magnitude of incentives offered for the importation of capital goods
‘Wwith such factors as these - & suggestioh which can be added to that
made in a previous section to the effect that the rescruiting of
additional manpower should receive at least as much incentive as that
given to investment in equipment.

(e} Foreign investment

Foreign investment and licence contracts differ from the channels
for transferring technology referred to hitherto in that they involve
the participation {or control) or a supplier not only in the process
of transfer itself but also in the subsequent process of production.
They are the channels that are used for sophisticated techniques and
“spear~head” technolozy in general, which are normally protected by
a patent.

/It is
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It is not intencded here to carry out a thorough analysis of
this aspect or to talte a stand in respect of the merits or demerits
of foreign investment but to examine it from the point of view of
its role in the process of technological transfer.

Briefly, it can be sald that foreign investment serves three

purposes: it contributes capital, it transfers technical know-how

and it makes possiblgthe_rroduction of a good or service for which

real or potential demand exists. It may also bring with it a
foreign market that is controlled or influenced by the investor.
The decision whether or not to authorize foreign investment for

the production of a particular good or service is a decision which,

according to the style and strategy of development pursued by each
‘country, depends on the market, on the public authority or on a
combination of both. In any case, production is the social objective
for which capital or technical know-how from abroad may be required.

The contribution of capital - which is scarce in developing
countries - is usually considered as a compelling reason for
stimulating external iavestment. The importance of this asPQCtsr
of course, depends on the balance-of-payments situation of the
receiving country and on the magnitude and terms of alternative
sources of capital. The contribution of extérnal capital takes the
form of an inflow of fereign cﬁrrency to cover expenditure in the
country that is exchanged at the Central Bank where it generates a
corresponding issue of local currency, or else takes the form of
equipment and material from abroad which have to be paid for out
of foreign loans or the country's exports.

This being so, some experts consider that, where there is a
steady balance-of-payments surplus - as in the case, for example, of
petroleum-exporting countries - no foreigﬂ investment is needed in
the form of an inflow of physical capital or of currency and that the
Same aPPliés if any deficit that exists can be met out of long-lterm
external loans which are usually more favourable in terms of interest

and amortization payments.

' /An opposite
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An opposite view, on the other hand, maintains that foreign
investment brings with it a series of direct and indirect advantages
and benefits for the “modernization' of the economy, dissemination
of advanced technology, development of administrative and marketing
capability, etc.,, which fully justif& it ‘even in situations such as
those described above, vhich are in any case highly exceptional and
temporary in Latin America.

The foregoing varagraphs go to show that foreign investment‘is
a controversial subject on which opposing views are held that find
their expression in markedly different national policies. However,
whether foreign investment is encouraged or authorized as a source
of inflow of capital, so as to gain access to a new export market
or for some other reason, it is nearly always accompanied by a transfer
- of technology.

- Furthermore, in numerous cases a country will resort to foreign
investment because it needs technologies to which it cannot gain
access in any other way, since they are the exclusive property of the
investor, who considers that this channel best suits his interests.

It is therefore essential to find channels whereby foreign
investment implies & transfer of technology - in the sense of its
assimilation by the receivinz country - which, as repeatedly pointed
out in vrevious sections, is an essential condition for the existence
of a real process of technological change and gradual emergence from
a state of dependency. The point has been stressed here because the
transfer of technology may represent the principal justification for
foreign investment and because this is precisely the channellwhere the
risk is greatest that no real transfer of technology to the receiving
country takes place. ‘

Uith few exceptions,, the legislation governing foreign investment
in Latin American countries does not contain any machinery or other
provision for achieving this objective. According to a study conducted
by INTAL, only in Brazil is incoming technology submitted to an
assessment by the Central Bank with the collaboration of the
National Department of Industrial Property.

/The setting
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Tae setting up of subsidiaries or branches of foreign enterprises,
eapecially of the large multinational corporations, is the most
obvious illustration of the danger of the development of ‘'technological
enclaves’ isolated from the rest of the economy and, of course, from
the scientific and technological infrastructure of the receiving
country. Independent foreign enterprises and semi~public enterprises
with a majority participation of foreign investors are in a similar,
although less acute, situation. Decisions regarding production and
innovation and the administration of the enterprise in general naturally
remain in foreign hands, the top level expert personnel is usually
mostly foreign and the enterprise has easy access to research and
development services and to consulfant firms in the country of origin
or to the services of the parent company, as the case may be.

Horeover, the tendency to modify the situation that has ?revailed
in the past, has no doubt been aécentuated by political pressure‘
exerted by the countries of the Third Werd-through such iniciatives
as the drawing up of an International Code of Conduct for multinational
enterprises, according to which the problem of traﬁsfer of technplogy
should receive preferential treatment.

National control and national participation are undoubtedly
factors that are con&ucive to a genuine transfer of technologya. Measureé
intended to bring about a progressive ‘nationalization’ or majority
control by national canital (or subregional capital, where appropriate)
of the kind approved by the Commission of the Cartagena Agreement - and
as a result of which a provision exists in Colombia, Bcuador and Peru,
for examnle, to the effect tbat new investmenﬁ agreements must
accept State nationalization of 51 per cent of the capital over
15 years - also contribute to this objective. Provisions which grant
the pover of veto over certain matters to fhe State of the country
in which the investment takes place or to certaiﬁ shares held by

public or private national capital have a similar effect.

- JOf course,
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Of course, mezsures of this kind may be negative from the
standpoint of the foreign investor, which means that each counfry
or subregion must define its policy in this respect after careful
consideration of the various factors at stake and in the light of
national requirements and objectives and of the chosen development
strategy.

Furthermore, foreign investment authorizations should require
the high-level technical and adminisﬁfative personnel to be mainly
national and/or training programmes to be organized so to provide
whatever personnel is lacking. It should also be agreed that
prromising students from the region should be allowed to carry out
professional work and ways found for disseminating the technology
throughout the national or subregional scientific and technological
infrasiructure.

(f)  Contract licences

Contract licences differ from foreign investment in that they
authorize the user in the receiving country to use specific patents
and lknow-how. In this case, foreign control is only exerted in so far
as the share of foreiszn capital in the national enterprise gives it
decisive influence or tlie power of veto, or in so far as the contract
containes ‘restrictive clausesi.

Consequently, as far as the transfer of technology is concerned,
this method must be judged in the light of the nature of the technology
imported, its suitability to the condﬁtions and priorities of the
country, the cost of the transfer and the clauses of the relevant
contract. ‘

This general statement should, however, be qualified inasmuch
as licence contracts also exist that represent no real transfer of
technology at all. This is the case of agreements whose principal
purnose is to obtain an authorization to use trademarks in which the
national user is interested because of the commercial advantage of
using a known name that is associated with a product enjoying great
prestige abroad. In such cases, the technological contect of the

contract is frequently minimal. The use of a trademark is therefore

Jonly justified
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only justified when it is necessarily linked to the use of a technology
that is not within the reach of the national user or when définite
possibilities exist of being able to export the product to other
countries; consegquently, when neither of these conditions is fulfilled,
the use of trademarks should be discouraged.

Contract licences and foreign investment draw particular attention
to the problem of the cos% of transfer of technology. This is an
aspect of justifiable concern to Latin American countries, both
because of the absolute magnitude of payments made to other countries
unfer this heading or their proportion in terms of national exports
and because of the conclusions that are usually reached from cost-
benefit caicﬁlations, in vhich the findings of the private user
generally differ frow the estimates made on the basis of ‘'social
values®. This is, once aéain, a problem that Latin American countries
.can only solvg if they have access to better information regarding
existing alternatives and a greater capacity for evaluating and
negotiating technology and if they can di#ise means ¢f inducing the
user to behave in a manner more in keeping with national interests,
whereby he is committed to reducing the cost of imported technology as
far as possible. )

 The book-keeping devices that are often used by multinational
enterprises to distribute the costs and benefits of their operations
under different headings and countries (transfer accounting and
transfer pricing) and the possibility of justifying péyments abroad
indiscriminately as royalties, technical assistance, profits, cost of
inputs or parts, etcs., strongly emphasize the advantage that the external
supplier enjoys over the national user of, in any case, over the
receiving country, since they enable him to justify the greater cost
of transfer by spreading it over a number of different items. Further
study must bé made of meanhs of ensuring a more precise evaluation of
these factors, without falling into the pitfall of unnecessary

bureaucracy or running counter to current policies.

/3. Negotiating.
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3« Negotiating the transfer of technology

The’transfer of technology is a process which usually involves
a link between a natiocnal user and a foreigh supplier who have to
agree on the terms of the operation. 4an important e#ception has to be
made, of course, when total or majority control of an enterprige is in
the hands of a foreign parenf company, in-which case'the supplier is
in the hands of a foreign parent company, in which case the supplier
is at the same time the usef= | | ‘

The supplier may be a manufacturing enterprise,”a supplier of
capital goods or a specialized consultant and the procéss of
negotiation culminates iﬁ the drawing up of # licence contract, the
purchase of equipment or some_pthef form of-agreement.

Relations between auppliér and user vary according to the extent
to which their respective interests coincide ér diverge, the relative
equality or inequality of their negotiating power and the similarity
or difference in their characteristlca and prospects.

Mention has already heen made 1n a previous section of the problenm
of the national user's motivations and of the policies and instruments
‘that can serve to adjust his conéuct to the national interest. ks far
as the importation of technology is concerned, the 1mportance of this
factor naturally lies in the fact that, if there is a fair degree of
identity between the interests of the local user and those of the
receiving country, the coming éogether of supplier and user is altogethex
satisfactory. On the other hand, a serious problem may arise if there
is a divergence of interests between society and the private user, since
there is then a risk that the agreement between the parties concerned
will be prejudicial to the receiving countrye It must be remembered
that, as far as the supplier is concerned, the transfer of technology
is a way of turning to an external market in order to take advantage
of the fact that he possesses a techﬁology from which the nationai user
also hopes to benefit. o ' a

Assuming that this preliminary problem has been satisfactorily
golved along the lines discussed above, the followihg remarks relate
essentially to the relative negotiating PoOWer. |

/There are
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There are three aspects which, from the social point of view,
are of major importance in negotiating the tfansfer of technology;
namely, the reduction of its cost (which has already been dealt with),
the genuine absorption of the imported technology and the exclusion
from the contract of any restrictive conditions that may run counter
to the interests of the country concerned. _

Furthermore, the negotiating power of the user depends on the
extent of his knowledge of the world technological market, on the
technical and administrative level of the enterprise, on the solidity
of his financial and market situation, on the support that he may
receive and on the genéral situation of the national or subregional
economy, as the case may be, both in absolute terms and in relation to
the size and financial and political power of the supplier.

Reference has already been made to the importance of information
and dissemination of technology and, in gemeral, of the user's direct
access to world techﬁoloqu Suffice it to say, once again, that
without adequate information there can be no negotiating capacity
whatsoever, and that absolute priority must therefore be given to
achieving a satisfactory level in this respect. In the short term,
‘there is little chance of the relatively less developed coﬁntries
reaching this level and it is therefore particularly urgent to create
appropriate and efficient co-operation machinery at the subregional
level in the form of associations of the private or public users
themsel#es_or of a network of consultant firms and/or comﬁetent public
agencies. '

{a) The capacity to absorb_ technology

The technical level and administrative capability of the user
is unquestionably a decisive factor in that it determines his
possibility of absorbing the technology that he can obtain from the
supplier in the form of capital goods, processes, designs, quality
gpecifications, type of pro&uct, etca, thétumay be covered by the

agreement,

/Put briefly,
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Put briefly, the user cannot expect in the short term to
assimilate fully a technology which differs greatly in its
sophistication and complexity from that which he is currently employing
and in vhich the technical personnel he may be able to recruit is
experienced.

It must be borne in mind that the technology that is imported
usually consists of a number of components of different nature and
degree of complexity. The Board of the Cartagena Agreement has
analysed the subject in detail and has made a distinction between the
"total technological package", the "backbone technology" and the
"peripheral technology".1/ In the opinion of this bedy, the distinction
between backbone and peripheral technology serves a dual purpose. OCn
the one hand it helps to define accurately what is the key element of
a particular form of technology which, by leaving its mark on the
process or product concerned, makes its producticn poésible; on the
other hand, it serves to determine what components of the technology
need to be imported in a particular region where they are absent and.
how their acquisition can be negotiated. The said document goes on
to point out that the definition of backbone technology varies according
to the specific sector of productive activity concerned. In the
processing industry, for example, backbone technology is the basic
design of the process for which it is used. In the metal manufactures
and machinery industry, it may relate both to the sequence of
qualitative and quantitative changes needed to transform the raw
material and intermediate products into individual fimal products and
to a certain specific know-how in the use of particular machinery and
equipment. In the extractive industry, it refers to key aspects of the
Process of tranaformation of the raw material in its various stages.
Finally, the document states that, by abstraction, peripheral technology

can be defined as technology which, not being an actual characteristic

/ Board of the Cartagena Agreement, Resumen de los Estudics
realizados por la Junta del acuerdo de Cartagena sobre politica
tecnoldgica (Summary of the Studies conducted by the Board of
Cartagena Agreement on Technological Policy), JUNAC, 1973.

Jof a
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of a prbcess, is its necessary éomplement for use in production. This
may take the form of engineering services, experience in the handling
of machinery or plant, design of parts and secondary mechanisms, civil,
electrical, control and land engineering, etc.

However vague the definition of backbone technology may be in
certain cases, the importance of this concept lies in the fact that,
as already illustrated in previous examples, a ''technological package"
is made up of a number of very different components, some of which the
user may be able to provide or purchase at lesser cost in his own
country or, at -least, in the region - which has the further important
advantage of encouraging the development of the local techmological
supply infrastructure.

An important consideration is the fact that this peripheral
technology, which is of course more likely to be within the reach of
the Latin American user, tends not to be restricted to a single sector
or branch of industry but to corregpond to particular kinde of work
or activity. Once developed, such know-how may be used in other
sectors, thanks to the generation of human fixed capital involved.2/

Similar views are expressed in the study on the transfer of
technical know~how in the machine-tools industry of Brazil already
referred to.3/ A distinction is drawn between internal and external
know—hoﬁ. The former represents all the know-how owned and applied
in its activities by the enterprise whereas the latter represents the
know~-how of third parties which the enterprise acguires in the form of
services or component parts. Internal know-how includes the selection,
definition and general conception of the product, its study and design,
planning and flow of production, internal technical standards, controls,
commeroialforganizatiqn, administration of the enterprise, etc. The
most important external knowwhow, on the other hand, is the smelted
and wrought parts, motors, components for electrical, hydraulic,
pneunatic, lubrication, refrigeration, transmission, power and control

circuits; ballbearings, specialized services; and B0 On.

2/ Board of the Cartagena Agreement. Ibid.

3/ Franco Vidossich, "The transfer of technical know-how in the
machine-tools industry in Brazil" (ECLA, 1971), op. cit.

/The study’



The study indicates that the capacity of Brazil to assimilate
these various components of know~how has gradually progressed but is
st1ll far from being satisfactory. Its own capability in respect of
the know~how referred to is, therefcre, much more limited.

On the whole, the situation of Latin American users is less
favourable than that of Brazil's metal manufactures and machinery
industry. One can thsrefore easily appreciate the general preference
of enterprises of the region for "turn-key" contracts, under which,
once the terms have been agréed upon the user concentrates ‘on
developing his capacity to operate the plants after it has been installed
and is in working condition.

The "breakdown of the technological package' therefore faces
overwhelming obstacles, both from the technical point of view and from
the standpoint of the incentives for the user to tackle it. Socially
speaking, on the other hand, it presents undeniable advantages:
reduction in the cost of transfer, partial selection of various
technological alternatives, development of the national capacifty for
supplying technology. Moreover, project and design engineering is a
major factor in the process of transfer since the quantity of
information that can be obtained depends on the capacity of the local
user in this respect. In other words, local participation in project
and design engineering and in the installation of the plant is an ‘
important requirement for the effective assimilation of the technology
imported.

The establishment of financial machinery for sharing and
amortizing the cost of studies whose purpose is to distinguish the
components of technology that have to be imported from those that
can be obtained in the country or region and the insistence that
national or subregional engineering firms should participate in the
design and installation of the plant, with part of the corresponding
cost_being borne by the State, are measures that can contribute to
a progressive evolution towards a more favourable state of affairs.
Similarly, it may be useful to use public funds to employ technological

research institutes or university laboratories to engage in the

/systematic study
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systematic study redesigniné of parts and assembly of imported
machigery, in collaboration, of course, with experts from the.
enterpirses concerned. 7

From a more general standpoint, training programmes, continuous
education and practical experience in more advanced enterprises of
the region or of industrialized countries should be arranged for the
technical staff of national enterprises; this would require incentives
and public financing at least as a complement of the action that the
user himself might take in this direction, “

It is deéirable for licence contracts to include epecific
provisions or agreements regarding such matters since, although they
may not be altogether in the direct interests of the signatories, they
are undeniably in the‘interest of society.

(b)  Restrictive clauses in licence contracts

The numerocus studies dealing with this subject have given

special attention to the problem of "restrictive clauses", i.e.,
proviuions included in licence contracts which impose restrictions

or obligaticns on the licensee. The most frequent kind of restrictive
clauses involve the prohibition to export to other countries,
compuisory purchose of certain raw materia, accessories or squipment
from tke supplier himself or from other specificélly identified
‘suppliers, the establishment-of a minimum guaranteed annual
participation for the licenser, the imposition on the licensee of
quality coﬁtrols from abroad and the obligation to negotiate his
pricing policies.

In addition, the licensee may be obliged to accept maximum
production levels, or to grant the licenser exclusive distribution
rights while not usually being granted the right to access to future
technological innovations that may be introduced by the supplier.

It is not enough just to say that the acquirer of the technology
must refuse any such restrictions. His possibility of doing so will
depend on his negotiating power and on whether the terms being imposed

on him are prejudicial or not in his own view. Consequently, the user

/will try
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will try to avoid the, and will be able to do so, only if he has
adequate negotiating power and if his personal interests happen to
coincide with those of society.

It is therefore necessary to establish a framework for the
negotiation of licence contracts and other kinds of agreement that
protects the licensee and prevents the inclusion of certain
restrictive clauses. Legiélation can be passed, for example,
forbidding the inclusion of provisions that-restrict the right to
éxport (except to countries where the licenser may have already
granted another licence). As regards the compulsory purchase of
certain inputs from the supplier, it is possible to inmpose the
condition that the prices charged should be competitive at the world
level or to include proviso that suitable substitutes do not become
available within the country, subregion or region, as the case may be.
Book-keeping, however, is so flexible that it is impossible to fix
ceilings for certain kinds of payment since they can simply be
transferred to another heading representing a remittance abroad.

However, it is certainly unlikely that the efforts made in
this direction by individual coﬁntries of the regicn will be
succéssful, save in the possible case of some larger naticns, since
the attempt to aveid this kind of restriction will probably encourage
the licenser to negotimte with a user in some other country. Even
a ccmmon-policy at the level of such an important subregion as the
Andean Group would seem ingufficient. What ic needed, in other words,

is close collaboration at the regional level if genuine progress is
to be made in this area. '

4, The role of the State and of the national secientific

and technological'infrastructure in the
transfer of technologl .

The foregoing analysis shows how nécessary it is for the user
to receive genuine support from the State in order to reduce the
number of undesirable restrictions and obligations in licence contracts.
State action is even more necessary if such agreements are to include

some of the socially desirable clauses referred to in a previous

/section. Moreover
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section. Moreover, the presence and action of the State is essential
when foreign invesiment is involved since in such cases, where the
supplier and user are the same, the State must nacessarily stand in
for the latter in the negotiétions. |

‘ Nevertheless, the participation of the State in the negotiation
of iicence contracts and other forms of imported technology, in view
of the above, should not result in its taking the place of the user
in the process. Its role is to see that the interests of society
are respected and strengthen the negotiating capacity of the national
enterprise. '

This point is made because governmént intervention usually
takes the form of a series of tiresome an& random formalities and
controls that do nct serve their main purpose and tend to discourage
both suppliers and users. Moreover, in these circumstances, the
local enterprise feels inclined to transfer responsibility and
initiative to the State, thereby failing in its essential funciion
of negotiating efficiently sc as to obtain the greatest possible
advantages.

It has therefore been thought useful to complement the analysis
presented in previous sections iﬁ connexion with the role of the
State in the field of science and technology with a few remarkis
regarding its function in the particular area of the transfer of
technology frem abroad. ‘ ,

As already pointed out, it is possible to distinguish between
government policies whose aim is to orient the importation of
technology in a particular direction and those which have other
objectives but nonetheless influence the process.

The latter include, for example, policies relating to balance-
of-payments problems and the,promotion of.investmentc Mention has
_already been made of the effect that investment incentives and
‘industrial development policies have on the imporiation of capital
goods. and, therefore, on ceftain types of technology, since they
tend to accentuate the already considerable prejudice in favour of the

use of capital rather than manpower.

/More specifically,
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Meore specifically, the choice between available technological
alternatives in the world market is restricted by problems connected
with the non-convertibility of balances held in certain curreancies
and by the existence of tied credits. It is necessary that such
matters should be urgently analysed with explicit reference te the
technology variable if the various State policies are to ba more
consistent among themselves. This is equally applicable to international
credit organizations, as has also been pointed out before. Such bodies
must encourage a more open and systematic process of evalustion,
selection and adoption of technology in accordance with the priorities
of the developing countries.

Furthermore, the analysis of current regulations in Latin America
directly connected with the transfer of technology from abread,
according to information compiled by the Institute for the Integration
of Latin America (INTAL), shcws first of all the heterogeneity of
existing provisions, which undoubtedly mskes it difficult for any
concerted action to be taken in this respect in the regicn.

As far as foreign investment is concerned, for example, the
eleven countries covered by the INTAL study can be divided into three
categories. In some countries the foreign investor has ample frecdom
of action; in others, the emphasis is on various forms of control and
on the gradual nationalization of foreign capifal; finally, the
smallest nations have virtually no regulations regarding the matter.
These differences are reflected again in the range of taxes on
remittances abroad under various headings and in such matiers as
access to domestic credit, endorsement of external loans, treatment
of non-residential shareholders, domestic control over enterprises
and recruitment of foreign personnel. This latter aspect is
particularly important in the context of this document; it would seem
appropriate to suggest that countries that have fixed no limits to
such participation should study the possibility of its gradual
reduction, of giving relatively preferential treatment to Latin American
experts and of establishing programmes for the intensive training of
national personnel.

/By and
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By and large, there is a lack of criteria and regulations in
respect of technology, although in some cases - according to INTAL
studies - legislation has been passed to prohibit the inclusion of
the restrictive c¢lauses referred to above in licence contracts while
imposing a limit on the period of validity of patents.

The Law on the MNational Office for the Transfer of Te?hnology
and Use and Exploitation of Patents and Trademarks, which was adopted
in Mexico in 1972, and Argentina's Decree Number 19231 of 1972, which
created the National Office for Licence Contracts and Transfer of
Technology, laid down'regulations for their registration and indicated
the clauses whose inclusion in contracts was not accepted, are
leading examples of legislation in this respect. The reasons given
for refusal of licence contracts under Argentine law (D.L. 19231,
Article 3) are listed below:

- When the contract refers to the utilization for a national
product of a foreign trademark or of a national trademark
whose owner is a person residing abroad or a fareign entity,
without its involving any innovaticn or technological
contribution |

=~ When the contract involves the importation of technology of
a level that can be shown to be available in the counir

~ When the price or counterpart undertaking is out of
proportion with the licence contracted or technology

~ transfered

- When rights are granted that permit the direct or indirect
regulation or modification of production, distribution,
marketing, investment, research or national technolegical
development ,

- When the contract includes a commitment to acquire equipﬁent
or raw materials of a particular origin outside the country

= When the exrort of the national products or their sale with
a view ¢o exportation is prohibited, when the right of sale
is subject to authorization from abroad, or when exportatidn,
is limited or regulated in any way.

/Put briefly,
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- Put briefly, in accordance with what has been said in previous
paragraphs, the action of the State in the transfer of technology from
abroad should be geared to the attainment of the following cbjectives:

(a) Protection of the acquirer of a licence contract or other

kind of contract. For this purpose, it can draw up a series of

regulations preventing the acceptance of clauses that run counter to
the national interests. The drawing up of model contracts and of
certain guidelines to assist the user in his negotiations would also
contribute to this objective.

(b) Drawing up of a sst of repgulations governing foreign

investment, in accordance with the development strategy and general
volicy of each countryy; with explicit reference to technological
espects. It is important not only to evaluate the technological
contribution involvéd in the investment but also to find ways of
ensuring that the technology thus imported ie genuinely absorbed and

spread throughout the national or subregional econony, as the case
may be.

{c) Technical and finaneial support for the user in the sesrch
for technolcgy, its selection and the negotiation of its “ransfer.

Emphasis has been placed on the particular importance of technclogical

information in this respect. Special priority must "alse be given to
the participation of the national scientific and technological
infrastructure both in the search for technology and its evaluation and
in the process of project and design engineering, installation of the
plant and other allied services and, finally, adaptation of the
external techunology.

. Phis requires the existence of agencies to serve as liaison
between the user and the "technological supply", which are authorized
to contract consultant firms and other bodies and to finance such
activities on their own or in conjunction with the user himself.

(d@) Study and establishment of norms and machinery to encourage
transfer of technology within Latin America, together with all
necessary guarantees.

/(e) Direct
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(e) Direct particivation in the negotiation when the projects

involved have particular national significance. The decision in this
respect would be the responsibility of an interministerial committee
of the kind suggested in earlier sections of this document. Care must
be taken to ensure that the State is represented by qualified people,
who would probably have to be recruited in each case for a specific
objective or project. _

"The establishment of specialized institutions, departments or
other official zgeucies, or of public or semipublic autonomous
institutions, in the developing countries is manifestly necessary
without delay if the whole range of complex questions connected with
the transfer of technology is to be satisfactorily dealt with in the
interests of each couﬁfry concerned. At present such insitutioral
machinerjlis either non-existent, or the main functions that may be
performed by it are spread over so many different ministries and
departments that it would be surprising if co-ordinated and sound
decisions were to emerge."4/ So says a recent UNCTAD dccument, which
is extremely relevant in the light of the analysis contained in the
foregoing paragraph.

- It is, however, necessary to be on one's guard against tha

tendency to believe that any problem can be solved by paceing a law

or cveating an institution; the matter should therefore be looked at

more closely. Decigion 24 cf the Commission of the Cartagena
Agreement, for example, entrusts a number of functions to what it
calls "appropriate national agencies'" without specifying whether there
is to be a single institution in each country or a co~ordinated set

of different agencies, thus indicating - logically enough - that

each member country is entitled to take its own decision regarding

its internal organization.

&/ {inited Natiohs Conference 6n Trade and-Déveiopment, fhird Session,
Santiago de Chile, 1972 (United Nations Publication: Sales '
NQ:E.73.1IT.D.6)}, page 118, paragreph 56.

/From the
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From the discusgion of the subject in this document, it can be
gathered that the principal agencies connected with the transfer of
technology have to do with registration and control, information,
study, policy formulation, financing, technological marketing and
decision-making. The different nature of these various functions is
such that it would be advisable to maintain a similar distinction in
the corresponding public insgtitutional network. An office for the
registration of investment,'éatents, licence contracts, payments
abroad and other matiters is a typical administrative department of
the central State administration. By definition, or the other hand,
information services should be eminently flexible and autonomous and
need not even necessarily be governmental. In any case, the
participation or close communication of the public and private user
with such services iz essential if it is to operate efficiently, just
as it ié vital that they should be free from all the more strict
conirols of State bureauvcracy.

Study groups should not have to assume zdministrative
responsibilities, which sheculd normally be undertaken by the
instituteé, laboratories and firms making up the scientific and
technological infrastructure. Finally, the formulation of policies
requires the participation of all the agents of the process of
technological transfer and, in view of the highly specific nature of
many of the problems with which they deal, their proceedings should
be at the level of a particular branch of industry or sector of
economic activity,. .

The finaneing activities of the type indicated above could be
placed in the hands of the agencies or committees responsible for the
policies, for which purpose they could set up divisions that were
opérationally decentralized or attaéﬁed to them as appropriate., If
these divisions were established as separate entities, they should
at least maintain close contact with the agencies or committees. The
same applies to agencies responsible for authorizing foreign
investment, licence contracts or other similar agreements, which need
to be in close communication with the study institutes and receive
their general mandate from the policy-making bodies.

/Finally, it



Pinally, it should be repeated that an interministerial committee
is algo naturally réquired to deal with all the problems of national
importance or which affect more than one sector or branch of activity.

As already stated, the efficiency of such institutions as these
will depend essentially on the suitability of their staff; it must
thergfore be stresse& that they should be made up of a minimum nucleus
of permanent officials responsible for seeking collaboration and
ad hoc advisory services from experts on the specific problems that

they are called upon to tackle.
D, THE CREATION OF TECHNOLOGY

l. Regearch deriving from demand

As pointed out in previous sections, technological change im
the manufacturing industry of the "modern" sector is usually generated
by "demand". In such cases, it is the user who carries cut research
and development activities in order to adopt or create technolegy in
the corresponding departments of his enterprise or; in their absence,
recruits a competent agency, such as a technological research
institute, engineering firm or other similar body. In this case, the
decision regarding the problem to be investigated is general}y taken
by the user. Reference hag already been made to the information and
communication machinery that is needed to provide the enterprise with
the technical support from the “supply" side of technolegy.

It is the general view that research programmes or projects which
are divorced from the épecific requirements and problems of the
production sector and which tend to convert research institutes into
ecademic agencies, which may be of a very high level but fail in their
principal mission of contridbuting to technological change, have very
little impact. '

It must not be assumed from this, however, that the people

conducting the research have no participatiqn or influence ian the
definition of such programmes and projects. On the contrary, the

/logical solutionr
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logical solution is that they should be formulated jointly by users,
scientists and technological experts so0 as to ensure the indispensable
link between research and the enterprise which has been so often
mentioned. At the same time, it may serve as an effective means of
ensuring that technoelogical research reconciles the interests of the
private sector with social priorities.

The increase of employment, the production of '‘cheap™ goods
for mass consumption by the low-income group, the more satisfactory
conservation of natural resources and other objectives of national
development plans are not of immediate concern to the private
manufacturing industry. An effectiive and realistic research programme
that gives priority to social objectives must, therefore, contain
projects designed both from the standpoint of the enterprise and in
terms of the global or sectoral development targets.

As already pointed out on several occasions, it is the
responsibility of the State to create the conditions and provide the
incentives that are necessary to help generate an effective demand on
the part of the user, and several specific suggestions have been made
in this connexion.

It is important, however, that such incentives should as far as
rossible give preference to a limited number of pricrity sectors. It
can be gathered from the analysis contained in this document that the
great majority of Latin American nations cannot hope to achieve and
maintain a competitive techﬁological standard at the world level but
only in respect of a small number of products. This point is valid
whether the technological progress is achieved by a process of
national ecreation or adaptation or by a transfer of techneclogy from
abroad; and it is therefore equally applicable to the preceding and
following sections.

Finally, attention has already been drawn to the importance of
administrative techniques; a dynamic process of innovation generated
by the transfer, adaptation or creation of technology also raises a
problem of administration or management of technology that requires

the systematic training of the executive personnel.

/2. Technological




2. Technological change generated by supply

Reference has already been made %o the fact that in certain
sectors the supply of new technology creates its own demand, as in the
case of social programmes in which the State incorporates the technical
progress achieved into its activities. A typical example is the
preparation of low-cost, high-protein food which is a fundamental
instrument of public nutrition programmes.

The organization of research for technological change requires
that priorities should be established in such a way as to allocate
the limited resources available as efficienfly-as pcssible from the
social standpint. It is essential to. iocok for areas of common interest
rermitting the realization of co-operative efforts in the region,
based on the association of appropriate badies from the countries
concerned in a joint programme. This is especially true in the case
of the less favoured naticns of the area which, because they do not
have the minimum scientific and technological infrastruéture described
above, can only hope to make any substanitial advance over the long
term, once they have managed to reach the required scientific level.

The actual choice of the priority areas for research is, of
course, & matter over which the countries have sole power of decision.
The following paragraphs are not intended in any way to disregard this
obvious fact; except in cases where priority is unanimously agreesd
upon or which arise from assumptions on which the previous sections
of -the document generally coincide, the criteria advanced and specific
problems and sectors referred -to are only given by way of example.

(a) Research designed to create more employment opecriunities

Housing construction, public works and the forest industry
have been repeatedly cited in fhis context. The identification of
industrial sectors in which, thanks to the advance of world technology,
there are reasonable prospects of formulating efficient technologies
involving a smaller optimum scale of production and a more intensive
usé of manpower should unquestionably receive the highest pricrity.
This_is an extremely Qifficult task which involves the selection eof
specific aspects; it can only be tackled succeésfully by means of

/regional or
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regional or subregional association and the collaboration of experts
and research institutes from the industrialized countries.

Reconciling an increase in produciivity with the maximum
utilization of manpower is also one of the basic objectives of
agricultural research which, because of its particular importance,
will be deelt with separately.

Technological policies designed to increase employment
opportunities and thus improve the distribution of incomz in the
industrial sector have received a considerable impulse from recent
studies carried out under the OAS/ILPES programme already referred to.
Research conducted in Ecuador, Peru and Venezuela, for example, has
shown that, in the first place, there are certain products of regular
consumption whose production involves the use of highly capital=-
instensive technology (tobacco and beverages); secondly, the production
of processed food and textiles normally involves the use of intermediate
techrniques as regards their intensity in manpower; finally, in the
industrial sector only footwear, clcthing and furniture stand out
as employing more labour intensive techniques.3/

In addition to identifying the sectors that use labcur-intensive
techniques, the studies contain a model designed to illustrate the
impact on employment of a hypothetical policy which, in secstors
demonstrating a certain technolegical flexibility where enterprises
employing labour-intensive techniques are in the majority, concentrates
the future increase in demand in productive units showing the highest
employment ratios. Data taken from Ecuador show that the introduction
of a technological policy of this kind would generate an inerease of
about 17 per cent in the level of industrial employment over a period
of ten years compared with that which would be obtained if technology
remained at its present level.6/

5/ Victor Tokman, Distribucidn del Ingreso, tecnologia v empleo. Un
anadlisis del sector industrial del Fcuador, Peru y Venezuela
Distribution of income, technology and employment. An analysis
of the industrial sector of Ecuador, Peru and Venezuela),
oEo cit-' P. 5. ‘
&/ Victor E. Tokman, Ingresos, technologfa y empleo en la industria

del Ecuasdor (Incomes, technology and employment in the industry
of Ecuador), op. cit.

/S8imilarly in
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Similarly, in the footwear, clothing and furniture sectors of
Ecuador industrial sector, 98,‘93 and 100 per cent of employment and
95, 74 and 100 per cent of production respectively sre concentrated
in artisan-type and small-scalée industry 2/ -~ an important point to
#onsider in looking for sectors whetre economies of scale do not |
necessarily mean that the optimum volume of production has to be
excessive.

Reference has been made to thes= studies in order to show that
research by specific branches of economic activity can produce

-alternative techniques and material for the formulation of technological
policies (even policies that are applicable to the least developed
countries of the region) which are geared mainly to solving such
fundamental problems as employment and the existence of economies
of scale that are incompatible with the small markets available to
Latin American countries.

(v) The agricultural sector

Generally speaking, it is a characteristic of the agricultural
sector that, except for a small number of modern commercial farms,
technological change can only take place by means of the cycle of
research—dissemination-extensionQapplicatione

Traditional agriculture, in the form of smell family properties
or farms created as a result of agrarian reform, share some of the
features of small-scale industry: inadequate level of education; lack
of entrepreneurial capability, shortage of financial resources and
limited access to markets. In addition, there is the cultiural’
dichotomy, the scattering of the units of preduction over a wide
area and possible structural limitation arising from the nature of the
s0il, climate and size, which are normally less favourable than those
with which the commercial type of agricultural enterprise has to
contend - not to mention the dramatic situation of the mirnifundia.

Moreover, because of the relationship that exists between these
very conditions and the most appropriate type and method of cultivation,

agricultural research and the dissemination of its findings is

7/  Ibid.
/particularly important
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particularly important. What is quite clear is that, except in
certain gommercial enterprises, the initiative for technological
change comes from the side of the "supply" of technology and that
the principal agents of such change are the research institutes and
extension services.

The well=known income~inelasticity of demand for food limits
the possibilities of the sector and, in countries where the rural
population is still responsible for a considerable percentage of
production, the real challenge is how to increase productivity while
retaining as much manpower as possible in rural areas, in view of the
impossibility of industrial activities or other urban occupations
absorbing any large surplus.

The need, therefore, is to encourage the farming of high-yield
crops requiring a relatively intensive use of manpower ~ a good '
example of this is the "green revolution" or "fertilizers-~and-seeds
revolution" -~ as well as the promotion of the production of raw
materials for industry and the cultivation of "noble" products for
export (flowers in Colombia, for example).

Experience shows, however, that the green revolution tends to
favour farmers with more fertile or irrigated land who have easy
access to c¢redit and to the purchasze of inputs and it may therefore
have a negative effect on the distribution of income. Hence the need
to study how to avoid such undesirable side effects, so that this
vital technical instrument can serve to raise the real standard of
"living of the poorest segments of the rural population.

Countries with a large food deficit, such as Chile, for example,
have a wider margin for inecreasing productivity without restrictions
arising on the side of demand, and have the additional advantage of
being able to expand such activities as the rearing of "confined
animals" {(poultry, pigs) which are in faet taking on the proportions
of rural industries.

/For the
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For the reasons given, a major effort to increase productivity
is required here, especially as it is a sector whose income represents
almost all the value added - in this it resembles artisan~type
activities - go that the standard of living in the sector can'only
improve if there is an increase in output.

(¢) Other priorities for the creation of technology

(1) Sectors or problem areas in which no significant research
is taking place in the advanced countries or where the technology
béing used at the world level is inadequate, when the economic
activities concerned are important for the regidn and when there is
reason to believe that definite possibilities exist of making
significant progress. Mention might once again be made of prospecting
for mineral deposits, which the QECD has started studying. The view
has also been expressed that this kind of situation is particularly
prevalent in the mining sector.

(11) Research into new uses for natural resources wiaiech have -
been replaced by synthetic products or which are competirg with
resources of which the industrialized countries have an abundant supply;
this is another high priority sector (which gives rise to "counter-
research" to prevent or reduce future substitution).

(iii) Research into natural resources and their exploitation is
another area in which the motivation for technological change usually
comes from the supply side and which requires a great deal of further
study. These are frequently areas in which the developed countries
are not interested because they do not possess the necessary resources;
even when their exploitation in the developing countries is in the |
hands of foreign enterprises, the latter sometimes refrain from any
najor research and content themselves with extracting and selling the
raw material with high profit margins. Moreover, the growing risk
of expropriation further discourages any investment with a view to
reducing production costs.

This heading als¢ includes research into natural resources with
a high potential economic value, their exploitation and possible uew

uses. This is the case, for example, of sea resources in countries with

/a long
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a long coast-line and of the forest industry and forest products in
countries with substantial reserves or favourable conditions for
planting trees. _ .

(iv) Undeniable priority should be given to certain social sectors
whose evolutipn depends essentially on-government programmes; in such
cases, the incentive for technological change derives from the
programmes themselves, and the supply of technology from institutes
and laboratories connected with -~ but in no event dependent on - the
corresponding sector generates the appropriate demand. This is,
moreover, an area which is particularly suitable for regional and
international co-operation since it is a generally accepted priority
in which there is no great conflict of interests and greater
facilities exist for the international dissemination of know«how.

Housing construction and health programmes (nutrition,
' vaccination, improvement of sanitary bonditions, etc.) are striking

examples. Special mention should be made of educational research,

as an essential means of developing pedagogic techniques for
application to mass education with limited resources, utilizing mass
communication media and improving education at every level so as to
promote the orsativity and critical ability which are essential to a
process of innovation. |

In this respect, a comparison should be made beiween the
creative tradition that has been developed in certain countries of
the region in the field of biology and medicineland the tendency of
engineers to be mainly "operators®. This evolution is no doubt
partly attributable to motivation, to free access to biological and
medical know-how (which contrasts with the restrictions that exist in
respect of the transfer of technologies), and to the dominant influence
of a research professor, on the one hand, and of a practical profesional,
on the other. 1In any case, these problems must be studied much more
thoroughly if the desire for change is to dominate the attitude of
profesgionals working in the field of technology.

. /The development
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The development of a network of educational research institutes
in Latin America and their association with similar centres in the
advanced countries should therefore receive undeniable priority,
especially as there can be absolutely no conflict of interests. -

{v) The problem of environmental pollution have been receiving-
more and more attention in the industrialized countries and have spread
to the Third World with considerable differences in approach and
emphasis. On the other hand, research into problems of the quality
of life are particularly important in areas where poverty and economic,
social and cultural marginality still exist. It is, for example, not
enough to build a certain number of square metreé'of housing. What
is needed, at a time of dramatic shortage of resources, is an
infegrated approach to the wider problem of the ﬁhabitat" s0 as to
prevent the emergénce of all kinds of ghettos. The term "social
technologyﬁ has been coined to identify this kind of study which is
still at an early stage in Latin America and merits a more generous
allocation of resources in the future.

(d) Co-operative research in Latin America

The need for co-operative action has been emphasized in several
sections of this document, In view of the importance of the
objectives proposed - the attainment of a considerable degree of
autonomous decision msking-capacity in the field of technology - and
because of the magnitude'of the challenge compared with the scant
progress that Latin America has made so far in the field of_indigenous
innovation and of genuine, selective absorption of external techniques,
technological research is perhaps the field where such collaboration
is particularly indispensable.

Previous sections have drawn attention to the different ways
in which technical progress can take place, as regards both the
origin and prdmotion of the initiative and the agents and channels
involved. These different ways are‘inevitably reflected in the field
of co-operative research, which may require the services of different
institutions, take place at the national, subregional or regional

level and be conducive to the attainment of a wide variety of objectives.

/The experience
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The experience of the Economic Commission for Burope (ECE)
and of the OECD is particularly interesting. In a study prepared
for an irternational seminar recently held in Warsaw, the Commission
makes & distinction between the following kinds of co-operative
?esearch:ﬁ/
A, Co-operation in industrial research at the national level
(i) Co=-operation beiween research and development
departments of enterprises with similar interests
(ii) Co-operative industrial research organizations'with‘no
financial support from the government
(iii) Research associations with the joint participation of
government and indusfry
(iv) Recruitment of, or entrepreneurial support for, research
services being conducted in university or government
laboratories or in the organization refered to under
(ii) and (iii).
B. Co-operative applied research at the international level
(i)} Multinational enterprises '
(ii) Co-operative research between enterprises
(iii) Bilateral research agreements between governments
(iv) Multilateral research agreements. among governments
{v) Multilateral research agreements promoted and organized
by intergovernmental organizations (for exazple, OECD).
From the:point of view of Latin America, one of the more
interesting points is the proliferation of national co-operative
research associations, with or without government support, in several
European countries. This method could be advocated in Latin America
in subregional agreements, with financial contributions from the
respective governments, international development and credit

institutions and the corresponding productive sectors.

§f "Organization, Firnancing and Management of Cowoperative
Research within and among OECD countries', Economic Commission
for Rurope, June, 1974, T

/In 1962
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In 1962, there were 380 research laboratories of this kind
in 12 member countries of the OECD, with a joint annual income of
over & hundred million dollars. Most of thenm operated independently
but maintained a link with the State through some ministry and
received a varying proportion of their financing from the State and
the productive sector. Of particular interest is a French law which
stipulates that if a majority of enterprises in a given branch of
industry pronounces itself in favour of the creation of an
association of this kind, participation in it and a conseguent
finangial contribution may be made compulsory for all enterprises
in that branch of activity.

The activities of these /associations include both research
projects and the provision of various kinds of services connected
with information, dissemination, training, development of
specifications and porms, the search for raw méterials, etc. Research
as such naturally concentrates oun points of common interest while
‘subjects liable to provoke a conflict of interest are avoided.

Another study carried out by the Secretafiat of the Economic
Commission for Europe 9/ makes a distinction biween basic forms of
co~-operative research and higher levels of co-operation. Among the
former, it includes the preparation, programming or joint execution
of rasearch projects. Ameng higher levels of co-operation, it
insindes co-operation between governments arnd/or enterprises for
the integrated implementation of the successive stages indicated.

It points out that, in view of the inherent difficulties and obstacles
to collaboration in this field, no integrated efforts should be made
s0 long as a series of basic or elementary co-operation projects has
not been successfully undertaken.

The most important phase of co—opération is, no doubt, the
joint execution of projects, whether by means of a division of tasks
among separate research groups or by means of the establishment of
a single team consisting of experts from several different

institutions. The study referred to points out that the latter system

9f "A study on forms of ¢o-operative research: the experience of
West Europezn countries', Economic Commission for Burope, -
August, 1974, ' '
BUShs 4 /has the
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‘has the advantage of facilitating a multldlsclpllnary approach and
.promotlpg greater contact between enterprises and the sclentlflc and
technological infrastructure. It is also interesting to note that
the forms of éo;operation referred to have reached a relatively
higher level of development in the asmall industrial nations of
Western Furope. |

The priority which the study assigns to simple co-operation
projects is based on the discovery that multilateral action involving
several countries and enterprises leads to such complicated problems
of programming, reconciliation of objectives and conflicting ‘
interests, responsibility and participation in the executicn of the
project and access to the findings of the research, that the decision=-
nmeking process becomes excessively slow and complex. (In the
European Economic Community, an average of three years is mentioned
for the planning and conclusion of an aéreement.)

It is apparent from the foregoing that great care and a realistic
approach is needed in selecting methods and subjects that are suitable
for sugtained and gradually increasing co-operative research activities
if they are to have the best possible chance of success.

The foregoing references to experiences in Burope are not
intended in any way to suggest that they should be reproduced in
Latin America. They are mentioned in order to illustrate the
difficulties and complications‘involved in co-operative research so
that, in Latin America, a duly realistic approach can be adopted to
the problen. '

In fact, the European nations have some advantzges over Latin
America in thkis respect. Despite a formal adhesion to the concept
of co-operation, the prevailing Latin American attitude tends to be
more individualistic and‘jbinﬁ activities in the region are complicated
by distance and’other geographical barriers, The European countries
have certainly managed to clarify their objectives and to understand

more exactly what they can contribuie and receive through co—opération.

More Bspecifically, co-operative research requires the free movement
of professionals between countries. This means that it is urgently

necessary to solve such problems as the reciprocal recognition of

/diplomas and
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diplomas‘and_degrees and the adaptation of social security legislation
and regulations governing remuneration and licences to situations
where part of a person's regular work takes place outside his own

country.

E. THE DEVELOPMENT OF THE  TRADITIONAL SECTOR:
THE IMPORTANCE OF TECHNICAL ASSISTANCE
AND OF EXTENSION SERVICES

‘The point has alréady been made that most of the literature
on technological change and the debates thét have taken place in
various international fora refer, more or less explicitly, to the
medium and large-scale manufacturing industry and in faci comcentrate
on defining the most suitable development strategy for the "modern"
sector of the economy,

It has also been stated that, even assuming that this sector
can maintain a high annual growth rate of no less than 8 per cent, by
the end of the century it will only absorb about 45 per cent of the
active population in Latin America as a whole, which means that,
allowing 10 per cent for public employees, another 45 per cent will
continue working in the low=productivity traditional sector. 1In
other worde, in the course of the pext two generations, the dynamic
growth of the "spearhead" sector of the region will not be capable of
resolving‘satisfaCtorily‘such priority problems of development as the
distribution of income and employment. Naturally, if individual cases
are taken, the situation varies widely, since in a few countries'the
prospects are rather more satisfactory - which; in turn, means that
at the other extreme there are situations that are considerably nore
unfavourable then the averages used here for purposes of illustration.

Put briefly, the modern sector is important and may even be
decisive. The acceleration of its development and its adaptation to
the requirements of Latin American nations is necessary but far from
sufficient, eépecially if one considers that a better distribution of
income and an increase in employment oportunities are fundamental

objectives of development.
' ' /It is
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It is therefore necessary to analyée the other sectors of
economic activity and devise policies and machinery for raising their
productivity and standard of living; thié process also involves a
constant téchnological evolution and undoﬁbtedly requires a greater
volume of human and financial resources than those being used to
promote progress in the moderan sector.

In agriculture, smallescale manufacturing, artisan-type activities,
small~gscale mining and other similar activities, the problem, of
course, is not one of access to world technology or the negotiation
of licence contracts. The fundamental task is to disseminate
technoiogies that already exist and are often utilized in the country
itself throughout the sector and to decide which production lines can, -
with appropriate adjustments, compete with products from the
expanding modern sector, who has to be retrained within the branch
of activity in which he is currently working so as to take advantage
of technical capacity and installed equipment, and, finally, who
has {o change hig activity.

Complementary education, administrative and financial training,
understanding and handling of market machinery, and special credit
channels and conditions are certainly basic problems of the traditional
sector of the economy that have fo be tackled before techunological
change can take place. Here again, standards and quality control are
particularly important. The fact that this is the sector that has
the least entreprensurial capability clearly shows that it is the
responsibility of the State to establish the basis for greater
subséquent progress by means of programmes designed to solve suéh
problens as those indicatgd abovey it must therefore also provide
a volume of resources for thé task which will undoubtedly have to be
far greater than that hitherto allocated to any prograﬁme of this
kind in Latin America.

The State cannot be expected to do everything, however. The
small-scale industrial sector manufacturing intermmediate goods tends
to tie itself to enterprises of the modern sector by accepting

subcontracts for the manufacture of parts and components. Under these

/ecircumstances, the
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circumstances, the more advanced enterprises exert pressure on the
small firwus and, in addition to guaranteeing them a market and
providing them with financial support, brings about changes in
organization, Quality and technical proceésesa It is extremely
important to stimulate this kind of relationship which is in keeping
with the current trend towards a diviéion of labour in industry, as
in the case of Japan to which reference has already been made. The
introduction of a value added tax applied equally to all transactions,
instead of purchase tax, is an exahple of a poliecy that is conducive
to this end. '

Maintenance and repair services are in a similar situation
since, to a large extent, they work for the manufacturing industry
and tend to provide a fairly high proportion of artisan-type
employment {31.8 per cent in Ecuador).l0/

Another measure that deserves priority attention is the
formation of "industrial perks" with access to joint laboratory
services, quality tests, specific operations, use of special machines
and experiments with prototypes. Technical assistance services can
be created to make a preliminary diagnosis of a problem affecting an
enterprise for its subsequent reference to a workshop, laboratory,
engineering firm or research institute if necessarye. These series
of activities and the association of smallwscale producers fox
supplying and marketing their products are'enormously facilitated by
the spatial concentration of enterprises in such "parks" or industrial
conglomerationsa

2f programmes of this kind are to be developed or an adequats

scale snd in the right way, it is essential to creat:s specialized

extension, training and techunical assistance servieceg znd to hear in

mind the;particular circumstances of the sector when formulating

economic and soucial policies and national development plans.

;9/ Victor Tokman, Ing?esos, tecnologia y empleo en la industria
del Ecuador, op. cit.

/As already
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As already pointed out, this argument is also applicable to the
agricultural sector. The factors responsible for its slow progress
are so complicated and varied that no policy intended to improve the
Bituation will be successful unless the problems of cultural
integration, education, training, technical assistance and extension,
technological'research and dissemination of findings and training of
the profeesionals and experts that such a huge undertaking requires,
are tackled jointly and simultanecusly. Such programmes must be
located in restricted geographical areas and should cover the various
rural areas progressively in accordance with the country's

aVailability of resources.
F. THE EVALUATION OF TECHNOLOGY

Public discussions, the initiatives of governments and the
studies of science and technology that have been made in the
Third World coincide in their concern with finding ways of utilizing
more aypropriately the tremendous stock of scientific and
technological expertise that has already been accumulated so as to
improve the living conditions of people as fast as possible and
eliminate the poverty that still exists in many parts of the world.

The app#oach and purpose of this document is much the same.
However, an analysis such as this would be incomplete if it did not
recognize that, just as there is a general awareness of the dominant
role that scicence and technology have played in promoting the greater
materiel welfare of man, so have more and more voices been raised
in criticism and varning.

It is alarming that such opinions should be acquiring increasing
force in the industrialized countries at a time when the developing
countries are making desperate efforts to increase their capacity
to absorb and create technology and are trying to speed up the
introduction of new techniques which, basically speaking, are very
sirilar in nature to those which have heen employed for many decades
now in the advanced countries and are now the subject of various
expreasions of doubt and eriticism.

/It would
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It would be wrong to think, however, that the tendency to
question the merits of technological progress is restricted solely
to developed countries. Of course, the return to the "simple life"
which was advocated in India by Mahatma Ghandi was the expression
both of an ethical and social criticiem and, no doubt, of the
disenchantment that he felt when he realized that such a magnificent
weapon in the hands of contemporary man would not be able to improve
the standard of living of his people to any extent, save in the very
long term.

The negative effects of technological progress on contemporary
society that are most frequently mentioned include the following
aspects, whose real signilicauce ard psychological impact it is
impossible to overlook:1l/ ,

{(a) The accumulation of more and more deadly armaments angd,
above all, the threat of nuclear distruction: |

(k) The breakdown of the ecological and environmental balance
as a result of pellution and the accumulation of waste;

(¢) The gradual exhaustion of non-renewable natural resovrces}

(d) The gap between technological advance and the social progress
of man, in that, while man's control over nature has made spectacular
advances, there is no apparent real progress in his capacity to live
in peace and Justice;

(e) The utilization of science and technology as instruments
of power, of which there are numerous manifestations and which has
lent such fire to the debate on multinational enterprises.

There ig, on the other hand, a tendency to reccgnize that the
overall impact of technologicai change is definitely favourable,
considering such vital factors as nutrition indexes, education,

housing, life expectancy, etc.

11/ Francois Hetman, "Society and the Assessment of Technology',
OECD, 1973. :
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=139 =

Briefly, the controvery would seem to have led to a convietion
that it is necessary to evaluate the effect of technology on the
social environment in its widest sense and to exercise some kind of
control over future technological change.

Naturally, the concept of technological evaluation can be defined
in dlfferent ways according to the scope one wighes to give it.

Some, for example, see it as an extension of the cost-benfit analysis
s0 as to take into account certain indirect effects of technology,
while a more ambitious approach is that there should be a ''global
analysis of its social impact" or a study of the "technico-social
systems". It is in the latter sense that the comments contained in
this section are intended. ' '

Whatever definition is adopted, it is necessary to specify the
period of time in the future that is to be considered and the extent
of the secohdary‘effects or repercussions that are to be deemed
relevant to the analysis.

Considerable attention has mlso been devoted to the development
of methcdologies applicable to one concept or other of technological
eveluation. Experiments have been made with the Delphi method of
consulting experts, maps have been devised of social consequences
classiiied in order of importance on the basis of certain previously
established criteria, matrixes have been made of useful faectors for
the evalﬁation of the effect of a particular technology and its many
interrelationships and, finally, an attempt has been made to compare
real or foresceable effects with some desirable ideal model.

Mere practically, experiméntal studies have been made on the
subject by the Na*ional Engineering Academy of the United States and
research has been undertaken by that country's Office of Science and
Technoiogy; in hoth cases, an effort has been made to define a set of
successive steps or stages that make it possible to state the problem,
identify areas where a significant impéct is being felt, devise criteria -
for evaluating such effects and detect alternative possibilities of
decision and action. Finally, the Ministry of International Trade
and Industry (MITI) of Japan has formulated a methodology for

/evaluating technology
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evaluating technology within the framework of the industrial
development plan for the 1970's, which is to be applied by the said
| Ministry.

These initiatives represent efforts to systematize the caloulation
of the cost-benefit ratio in social terms for specific projects,
rather than a global evaluation of the impact of modern technology
on the guality of life, the physical environment, natural resources
reserves and the cultural evolution of man.

Looking at the problem from this angle, what should Latin American
countries do? In the first place, it is natural that they should try
to avoid the negative effects of technology that have come to light
at the world level and, consequently, to take advantage of the
experience of the developed countries. However, this in turn means
deciding in advance what effects of technology should be considered
as undesirable from the poinﬁ of view of the developing nations, a
complex subject which will certainly need further analysis before a
consensus can be reached or, at least, before a set of criteria can
be fourd that is applicable to the various cases that arise in the
Third VWerld.

The evaluation of technology has to be carried out in the light
of specific cases or, at any rate, in the light of the need to
formulate definite policies in this areas. Consequently, the general
criteria that may be defined in accordance with the above will have
to be integrated with the analysis of the direct, and mainly economie,
éffects on which the currently fashionable cost~benefit calculations
are baeed, so as to form a single process of evaluation.

Finally, the fact that at the moﬁent no gatisfactory solution
siould have been found to the complex problem of evaluation of
technology cannot be used as an excuse to postpone decisions that
have.to be takean constantly in respect of the social and economic
development of each country. At every moment, all the available
criteria and instruments on which there is sufficient agreement must

be used in the process of evaluation,

/Furthermore, close
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Furthermore, close attention must be given to studies and
opinions on the subject in the rest of the world, and Latin American
social scientists must be induced to engage in similar studies from
the standpoint of the culture and social and economic problems of
Latin America. A leading role can be played in this field by
international agencies in the region engaged in sciertific and
technological activities. Studies and examples of progrese in the
industrialized countries must be collected and summarized, areas
which require priority attention‘from the Latin Aﬁerican viewpoint
nust be identified, and the corresponding studies must be undertaken.
Finally, it will be necessary to convene international meetings so
that a systematic debate on this delicate subject can be staried in

the region on the basis of the kind of preliminary work suggested
here.

/IV. THE
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IV, THE ACTION OF INTERNATIONAL AGENCIES
A. SUMMARY OF STEPS TAKEN

Technological change and the factors affecting it have been
widely discussed by international agencies in documents, seminars,
meetings of experts and conferences, which have given rise to a
current of thought that has been constantly evolving ever since
the subject was.fi;st broached. Some of the steps taken by certain

international agencies in this connexion are described below.

1. The United Nations systen

The first step was taken in this connexion by the United Nations
General Assembly in 1959, when it adopted resolution 1429 (XIV)
regavdiug the possibility of an extension of intermational contacts
and of an increase in the international exchange of knowledge and
exparience in respect of applied séience and technology.
Subseguently, in resolution 1713 (XVI) of December 1961, the
Generzl Assembly requested the Secretary General to prepare a report
containing:

- 4 study of the effects of patents on the economy of

underdeveloped countries;

- A survey of patent legislation in selected developed and
underdeveloped countries, with primary emphasis on the
treatment given to foreign ﬁatents;

- An analyeis of the characterisitcs of the patent legislation
of underdeveioped countries in the light of economic
development objectives, taking into account the need for
the rapid absorption of new products and technology, and
the rise in the productivity level of their econcmies;

- A recommendation on the advisability of holding an
international conference in order to examine the probletis

regarding the granting, protection and use of patents,
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taking into consideration the provisions of existing
international conventions and the special needs of
developing countrieh; and utilizing the existing machinery
of the Interpational Union for the Protection of Industrial
Property. ‘
(This was one of the first General Assembly resolutions to deal
specifically with the problem of the transfer of technology.)
Concern with the problem of technology was also expressed
inter alia in resolution 1935 (XVIII)} on "The role of patents in

X T

the transfer of technology to developing countries' of 11 December 1963,
and resolution 2091 (XX) on “"Transfer of technology to developing
countries’ of 20 December 1965, TFurthermore, in resolution 2626 (XXV)
on the "International Development Strategy for the Second United -
Natigns Development Decade’ adopted on 24 October 1970, the

General Assembly declared that '"the international community must

rise to the challenge of the present age of unprecedented opportunities
offered by science and technology in order that the scientific and
technological advances may be equitably shared by developed and
developing countries? thus contributing to accelerate economic
development throughout the world". Finally, on 16 December 1971,

it adopted resolution 2821 (XXVI) on “"Transfer of technology,

including know-how ané patents".

On the occasion of the United Nations Conference on the
Application of Science and Technology for the Benefit of the Less
Developed Areas;'in Geneva 1963, the Economic and Social Council
established the Advisory Committee on the Application of Science
and Technology to Development (ACAST). The work of this Committee
took the form of a World Plan of Action for the application of
science and technology to development, which it prepared during the
pericd 1965-1970 and which was incorporated at the beginning of 1971
in the International Development Strategy for the Second United Nations
Development Decade. The purpose of the Plan is to provide a |
framework so that the developed and developing countries and the

United Nations sﬁstem can combine their efforts to deal with the

/problem of
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problem of technology. Part of this document refers specifically
to a Regional Plan of Action for the Application of Science and
Technology to Development in Latin America. However, the biggest
contribution to the study and solution of the problem of
technological development facing the developed countries has been
made by the United Nations, through such specialized agencies as
UNESCO and UNIDO,

(2) UVESCO, thxoﬁgh its Science Policy Division has provided member
countries with technical assistance in formulating policies conductive
to the introduction of innovations in development. Its activities
have been geared first and foremost to the creation and orientation

-of the machinery governing the scientific system. It has been one

of the instigafors of national scientifie and technblogical rgsearch
councils, which have devoted their efforts to fhe plarning and
promotion of scientific and technical knowledge and which, in some
countries, also provide advisory services in the formulation of
scientific and technological policy. In Latin America, their
activiiies have been complemented by the creation of a Regional Office
in Montevideo.

In 1965, a Conference on the Application .of Science and
Technology to the Development of Latin America (CASTALA) was held
in Santiago, Chile, with the c¢o-operation of ECLA, and reachad a
number of conclusions that were extremely useful for studying and
increasing knowledge of the problem of technology in the region.
Since then, UNESCO has sponsored numerous Conferences and seminars
attended by persouns responsible for scientific and technolegical
policy. In December 1974, the Fourth Meeting of the Standing

-Conference of Directors of National Science Policy and Research
Cbuncils of Latin American Member States is to be Held to
discuss: _

- The recent evolution of national scientific policy, with

special reference to incentives and machinery for the
developuent of science and technology in Latin American

countries;

/= Identification
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= Identification at the regiocnal level of common obstacles

to the harmonious developuent of science and technology

in Latin American countries and of the means of c¢orrecting

the situation; '
- Aspects and instruments of international co;operation in

reséect of scientific policy and research in Latin America.

Through a series of documents on scientific policy in Latin
America, UNESCO has provided those responsible for research and
scientific development in the region with information on the scientific
policies being implemented by each country. This description of
policies takes the form of country studies that take into account
inter alia the originality of the methods employed in planning and
executing the national scientific pelicy, practical experience in the
field and the country's level of social and economic development.
Through UNISIST - a feasibility study on the establishment of a world
science information system - attention has been given to the need
for an adequate scientific information system, which has been defined
as the information nedessary for the progress of basic and applied
science and technology. It has not, however, taken part in the study
of technical change at the sectoral level, since its main concern
has been to strengthen the scientific infastructure of Latin America
so as to provide the trained personnel and policy instruments that
are needed for the region's integrated technological development.

(b) IMIDO was created with a view to the promotion and
acceleration of industrislization in the developing countrieé and the
co-ordination of United Nations activitiesg in the field of industrial
development. It carries out these activities through technical
assistance, research, meetings of groups of experts, seminars, personnel
training courses, etc. It has made important sectoral studies that
have contributed to the promotion of world-wide knowledge and, by
means of a series of documents analysing various factors connected with
the transfer of technology, has devised methodologies to enable the
underdeveloped countries to take part more actively in negotiations

regarding the mcquisition of technoleogical inputs.

/At its
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At its headquarters in Vienna, UNIDO has created an Industrial
Information Service which provides practical assistance to developing
countries by answering their queries concerning problems of industry
free of charge. The Service can be used by officials and technical
staff from public or private bodies concerned with industrial
development. The Industrial Information Service alsc keeps a record
of specialized consultauts in matters of industrialized development
whose services can be requested by the developing countries.

' Through its Industrial Promotion Service, UNIDO also takes
advantage of industrial and trade fairs to increase contact between
businessmen in the developing countries and in the industrialized
nations. Centres are set up at such fairs where businessmen c¢an go
to discuss their speciai interest in a project, their requirements
and the kind of counterpart services that they would like to establish

contact with.

2. Regional agencies

Regional international agencies have also made a significant
contribution to the study of the problem of technological development.
The following paragraphs describe some of the experience of such
agencies.

(a) Organization of American States (OAS) is one of the
institutions that has made the biggest contribution to the study and
solution of the problem of technology in Latin America. In 1972, it

held a Specialized Conference on the Application of Science and
Technology to Latin American Development (CACTAL) in Brasilia. This
meeting provided an opportunity for the discussion of the initial
findings of, for example, diagnostic studies of the region’s scientific
and technological potential, the problem of demand for technology and
the process of transfer. CACTAL dealt with the vast range of factors
affecting technical progress, with special emphasis on thé application
of knowledge to developmént {particularly in respect of demand,

innovation and transfer). It analysed the repercussions of restrictive

/clauses and
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clauses and studied the possibility of setting up a regional patent
bank. In 1973, 0AS introduced a pilot project for the transfer of
technology, which covers such aspects as the centralization of demand
for technology from the various sectors of production, the organization
of a system of information on technological alternatives, the
evaluation of technology to be acquired, the strengthening of
negotiating power, etc,

OAS has taken part in the organization of seminars on
methodologies for the planning of science and technology, the most
recent of which was held in Caracas in May 197%.1/ This seminar
reached the following conclusions:

~ Scientific and technological research should seek its own
path and make proper use of the local technological knowledge
of those engaged in productive activities; ‘

- The problem of technology must be dealt with not only from the
economic point of view but alsoc from the scientific, social,
political and cultural standpointj

- Central scientific and technological policy bodies have been
set up within a limited frameworlk and their internal
strecture, institutional location, composition and functions
have not been up to the role that they should play in
scientific and technological development; they should therefore
be reorganized and relocated within a system that is more
suited to their functions;

- Resesarch must be i%tensified so as to devise a
methodology for determining priority areas in the field of
science and technology.

In addition, OAS has published a wide range of material which

covers most of the factors affecting scientific and technological

developrent and provides an idea of the situation in Latin America.

A/ OAS, Third Methadological Seminar on the Plananing of Science
and Teclhnology, Final report, May 1974.

/(b) The
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(b) The Latin Americen Free Trade Association {LAFTA) has only

recently devoted explicit attention to the technology variable.

In the past, although its contribution to industrial development
~and knoﬁledge in the form of studies on specific sectors has been
considerable, it has not attached special importance to technology
as an instrument.

The organization's future work in the field of technology is

partly described in the document on area technological development

and the transfer of technology which is part of LAFTA's Plan of Action
for the period 1970-1980. The document emphasizes that LAFTA will
allocate its resources to fields in which it has comparative
advantages vis~a-vis the other agencies working in this fiéld 50 as
not to duplicate efforts., Its technological policy is based
essentially on sectoral studies on the marketing of technology, in
view of the considerable contact it has with enterprises in countries
of the region and with the regional associations of productive sectors.
The Plan of Action operates at three levels:

(i) HMinimum level, mainly intended to provide the basic
information and technical assistance for marketing
technology that is lacking;

(ii) Intermediate level, geared to the creation of the means,
procedures and machinery for co-ordinating and co-operating
in the technological development of the region. This

. undertaliing involves fhe carrying oﬁt of diagnostic studiles
of sectors and the promotion of provisions and machinery
for encouraging production, transfer, demand and
application of technology, as far as possible in an
atmoSphere of co-ordination and co-operation among the
countries of the region;

(iii) Maximum level, based on the promotion of technological
integration by means of the constitution of a regional
market for technology, for which the necessary institutional
and legal framework and regulations will be established

- technological integration is understood here as meaning

/the integration
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the intepgration of ohjectives, financial agencies and
resources and entails the treatment of technology as a
saleable product or merchandise.

(c¢) The Board of the Cartagena Agrcement has made one of the main

contributions to the solution of the problem of technology, namely,
the adoption of the Common Regime for the Treatment of Foreign
Capital, Trademarks, Patents, Licences and Royalties, in December 1970
(Decision 24). This Decision contains a number of Articles (18 to 26)
dealing with technological inputs explicitly and has been frequently
referred to in this document. '

Since the adoption of Decision 2k, the Board has continued to
study the subject. One of its latest achievements has been the
adoption of Decision 85 which deals with various aspects of the
formulation of industrial property standards (patents, industrial
drawings and models, trademarks) and Decision 86, which is a
project for the technological development of copper metallurgy and
deals with the treatment of oxidized copper ores by lixiviation with
sulphuric acid and cementation with scrap iron. Peru and Bolivia
are particularly interested in the project.

AtupreSeﬁt, the Board is engaged in the formulation of a
programme for promoting the region's scientific and technological
integration. In this way, it hopes to spread the benefits of
technical change to all the countries of the region, not only as a
requirement for achieving the objectives of economic and social
development but alsc as a means of promoting subregional integration
in both the socio-economic and technological sectors. Finally, at
the Thirteenth Session of the Commission in Lima, the foundations
were laid for a2 subregional technological development policy which
covers such aspects as the importation, assimilation, creation and
adaptation of know~how and the organization of a system of technical
information and analyses the need to determine priority areas for

technological development.

/The foregoing
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The foregoing examples are far from complete and do not in any
way reflect the relative contribution of the variocus international
agencies in terms of human and financial resources for sciemntific
and technological development. No reference, for example, has been
made to the United Nations Development Programme (UNDP), which has
made a valuable contribution to this field, to the. Inter-American Bank,
which recently committed itself to a number of new projects of
considerable scope, to the Andean Development Corporation or to other
finance institutions. WNo mention has been made either of the work
of sectoral agencies such as the World Health Organization (WHO),
the United Nations Food and Agriculture Organization (FAO) or of
such institutions as INTAL, which have carried out a number of
excellent studies in the field.

Although the analysis of action taken reflects a large variety
of -initiatives and a certain amount of duplication of effort, certain
preferential *'vocations'" can also be clearly detected. UNESCC and OAS,
for example, whose activities have been particularly varied and
intensive, have made their most notable contribution to the field of
diagnosis and the establishment of bases for the formulation of ‘
scientific and technological policy. From the operational point of
view, their major concern has been to strengthen the scientific and
technological infrastructufe. By contrast, most of the efforts of
the Board of the Cartagena Agreement, UNIDC, UNCTAD and the recent
Inter-American venture promoted by the region's foreign ministers
have been in the field of the transfer of technology, an area in
which CAS is also taking more and more interest - especially since
CACTAL. Under the circumstances, there is no doubt that, at the
level of regional agencies, it is above all the responsibility of ECLA
.and ILPES to promote the fuller incorporation of science and
technology in economic and social development policies and planning.
Although this is a field that naturally concerns other institutions
too, it should be one of the main responsibilities of these two

organizations.

/In any
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In any case, without wishing to establish any kind of rigid
division of functions on the basis of the foregoing, it is certainly
possible to start thinking about certain guidelines for future
co-ordination and division of work among the international agencies
which, in one way or another, have to do with the development of
science and technology. '

It would also be desirable to make an inventory of the studies
and programmes carried out by international institutions in the
field of 'science and technology, so as to obtain a clearer picture
of the real situation in this respect, seen from the standpoint of

the functions and responsibilities of these bodies.
B. SOME SPECIFIC PROJECTS CURRENTLY UNDER WAY

In the following paragraphs, brief reference is made to certain
specific projects eurrently undef way, whose nature and orientation
is of particular interest.

1. Regional Prnggggme for Scientific and Technological

- Development of tho OAS -

This programme, which was established by resolution CIC-1h/68
at the Fifth Meeting of the Inter-~American Cultural Council held in
Maracay, is the most significant attempt made so far to use
international resources to contribute to developing the scientific
infrastructure of Latin America. By means of basic studies, support
for local scientific centres and, above all, the financing of special
high-level regional research institutes, it has been very successful.
The region's growing concern with problems of technological change,
which were analysed in detail by CACTAL, led to the Mar del Plata
Agreemeont in which it was decided to modify the regional programme
by the addition of a new kind of technical assistance in the form
of "special projects geared more directly to the application of
science to development;'

/2. IRDC/
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2. IRDC/OAS "instruments" project

This project, which was suggested in 1971 at the meeting of
Latin American research councils held in Lima and launched under
the auspices of OAS and the International Research and DeveloPment
Corporation (IRDC) of Canada, is especially interesting in that it
is based on a series of national studies being carried out in
11 countries of the Third Worlid. It represents an effort to carry
out an empirical comparative analysis of scientific and technological
development policies and of the.instruments used in their implementation,
s0 as to reach a number of conclusions and recommendations on the
subject. Consequently, this project has the special merit of being
in very close contact with specific national contexts and of
comparing situations that differ substantially from one another.

3. OAS pilot project for the transfer
of technology

An ambitious venture, this project sets out to test mechanisms
serving for the transfer of technelogy so as to reach specific ’
conclucions, on the basis of experience acquired, as to the best
way of formulating a permanent programme for the transfer of technology.

The operational basis of the project is the establishment of
"focal points'” for information and contact in each participating
country and the identification of technological requirements.

Although hundreds of cases have been dealt with, the success
of the project has been limited owing to poor communication between
the agencies established at the focal points of each country and
the corresponding users and, in general, to all the obstacles to
which attention has been drawn in this document. '

b, Working group on inter-American co-operation
ir sclence and the transfer of technolqu

The recent inter-American meeting of Foreign Ministers led to
the creation of this working group which, at a mesting heid in
Brasilia, agreed that inter~-American action in the field of science
and technology should be aimed at the attainment of the following

/principal objectives
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principal objectives: improvement of Latin America's.research and

developmént capability, the chanﬁelling of the scientific and
technological potential of the countries participating in the

| meeting of Foreign Ministers towards the solution of the specific

problems of Latin American countries, and the improvement of the

conditions under which the process of transfer of technology is

currently taliing place.

Tollowing this meeting, four sub-groups were created to draw
up programmes and decide on appropriate action in the fields
indicated and to establish appropriate institutiomal machinery.

By and large, the participants in the Brasilia meeting
suggested similar priorities to those to which studies carried out
by various international agencies would seem to poinf and which also

coincide with the main points raised in this document.

5. UNDP/UNESCO Programme in Colombia

This is an arbitious programme which adopts an integrated
approach to the problems of education, science and technclogy. It
. involves the provision of technical assistance to the educational
sector and to the Colombian Fund for Scientific Research (Fondo

Colombhianc de Investigacidn Cientifica - Colciencias).
C. FUTURE ACTION

This summary description of action being taken by certain
international agencies in the field of science and technology
points {o the increasing desire of both the agencies of the
United Nations system and of regional bodies to study and implement
policies designed to enable Latin America to overcome iis relative
technological underdsvelopment and establish the kind of scientific
and technological infrastructure that it needs to place science

and know-how at the service of the region's integrated development.

/Moreover, because
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Moreover, because of the large number of factors affecting
scientific and technological development that are being studied
by the various agencies, a greater exchange of information is
essential so that each project or study being undertaken in the
region in the field of technology can come to the notice of the
other agencies as quickly as possible. In this way, any national
or international institution, in preparing its own projects, will
have access to the findings and studies of other agencies in
Latin America.

There is no doubt that international agencies have made an
extremely valuable contribution to the field of science and
technology in Latin America. ﬁumerous studies, international
meetings such as CASTALA, CACTAL, the Perﬁanent Conference of
National Research Councils, various technical assistance projects,
and so on, have played a decisive role in creating an awareness and
affording a better understanding of scientific and technological
phenomena.

It is undeniable, however, that the efforts that have been
made are not sufficient and that there remains a huge area still
avaiting further study and initiatives of various kinds. The point
to which the analytical process has already been carried in Latin
America, however, suggests that the emphasis in future must be
placed on the kind of action that is needed to achieve the proposed
objectives within the stated time horigons, to obtain the neceasary
resources and to establish the specific forms of regional and
international co-operation that are requifed.

An important part in the development of the region's own
c¢reative capability and, consequently, in a process of technological
change involving a greater degree of imitation, adaptation and
innovation, can be played by such international credit agencies as
the Inter-fmerican Bank, the International Bank for Reconsiruction and
Development and the Andean Development Corporation. Reference has
already been made in an earlier section to the possibility of their

u ) / I3 - -
allocating resources for technological research in Latin America
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and of their encouraging the participation of Latin American groups
both in these activities and in feasibility, pre-investments and
design studies, engineering projects, etc.

Mention must be made of the plan of action for technical
innovation in Latin America and, above all, of the technical innovation
projects formulated by the Permansent Executive Committee of the
Inter-American Council for Education, Science and Culture (CEPCIECC).

The study referred to describes the technical innovation projects
as studies desigred to permit the selection and definition of the
most suitable technology for new investments or to improve a product
or process being used in a particular unit of production. The
projects may involve anything from fhe'simple evaluation and/or
adaptation of a technology in.use to the complete development of
original technologies. The common denominator of all the innovation
projects is that their ultimaté target is the application of know-how
in units of production. Technical innovation is taken as meaning
the process of change in the productive activity which takes the
form of the creation of a new good or.service, the improvement of
the quality of a product or the reduction of its cost.2/

This proposal suggests criteria for the selection projects
dealing with such aspects as reduction of unemployment, solution of
social problems, development of agroindustries, better use of raw
materialé, increase in exports and creation of capital goods
industries. It also refers to such requirements as the existence of
a national sponsor to help finance the project, the need for the
ﬁroject to be of interest to more than one country of the region,
its high technical content and the existence of a capability to

implement it. Finally, it emphasizes that the participation of

g/ Proposiciones en torno g un plan de accibn para la innovacibdn
técnica en América Latina (Suggestions regarding a plan of
action for technical innovation in Latin Americal, by
Patricio Rojas S., President of CEPCIECC (OAS).
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the less developed countries of the region in the project and its
usefulness as a means of adapfing the technological infrastructure
to the requirements of the productive system were important factors
that should be taken into account.

The implementation of a programme of this kind would seem to
correspond to the kind of work carried out by development promotion
credit agencies. The parallel or combined action of bodies such as
those indicated, by means of the establishment of a special fund
and appropriate operational mechanisms, could therefore represent
a valuable contribution to the progress of technology in Latin
America.

At the same time, international agencies whose gphere of
action includes science and technology are loocking for new priorities
for future action. Though it is true that a wide range of programmes
is currently being undertaken and will naturally continue to absorb
& large proportion of available resources, more and more initiatives
are being taken in the countries themselves which also require
considcrable support. New problems and new approaches to existing
problems are another important field of action. In the light of the
analysis contained in previous sections, the following subjects,

inter alia, require study, technical assistance or other forms of

co-operation that may include participation in certain operational

mechanisms. The following chapter deals with the application of the
ACAST Regional Plan and the role of ECLA and ILPES.

{a) Educational research, with a view to the detection of important
areas for the development of science and of a capacity to promote
or generate technological change:

{b) Revision and adaptation of study plans and programmes to the
requirements of technological change, in respect of the teaching of
science, secondary and higher-level technical education - including
training and non-formal education in genéral - and the training of

scientists;

/(c) Mechanisms
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{ . {o) Mechanisme and procedures for the cowoperative establishment of
continuous education programmes; _ ,

{d) Specific ways of developing a mininmum.scientific capability,
by identifying priority areas and intraregional collaboration
machinery; o
. (e) Definition of priority criteria for applied scientific research
and technological research; support for specific programmes in this
field, particularly thoss of a supranational character; support of
and participation in specific projects involving technological
research or prospecting for natural resources;

{f) Detailed study of various State policies and their suitability
in terms of the requirements of technological change, at both the
national and sectoral level and in the light of their implications
for the region as a whole;

(3) Permanent analysis of the evolution of world technological
progress, by sector and branch of economic activity, with particular
emphasis on such problems aé economies of scale; empirical study of
the significance of the "demonstration effect' on the structure of
demand of the Latin American consumer, etc.;

(h) Development of and, where feasible, participation in rapid and
efficient systems of information, dissemination and communication of .
the agents of technological change among themselves, inside the
region and with the rest of the world; support for pilot projects,
especially in the relatively less developed countries;

(1) Reconciliation of different styles and strategies of
development with technological progress policies at the national level;
likewiss, establishment of wechanisms and legislation for bringing
subregional and regioral technological polioies more in liné with each
othery _ _

(i) Requirements for the development of the infrastructure of a
supply of technology at the national and subregional level, as
appropriate; collaboration in specific sectoral projects, particularly
those involving co~tvaration between two or more countries and
including the particination of relatively less developed countriesa'

/(k) Increase
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(k) Increase in productivity and income in small and artisan-type
industries, small-scale mining and other similar activities; the
relevaince of technological change to this objective; preferential
promotion and suppori of action programmes in this field; '

(1) Integrated development of the agricultural sector; requirements
for increasing productivity, particularly among the large masses of
the rural population, by ensuring maxiwmum contributioh to employment;
encouragement of specifiic study programmes and action at the national
level or for specific rural sectors;

(m} Tdentification of sectors of economic activity in which there
is a greater degree of compatibility between employment and technical
progress, such as construction, public works, etc.; support for
specific research in this field and for the introduction of appropriate
technologies in specific sectors; _

(n) Analysis of the role of foreign investment in various
development strategies, in the process of technological change, and
in the improvement of corresponding legislation and regulations;

(0) Technical advisory services in tﬁe institutional aspects of
the organization of the State for én integrated scientific development
and technological change policy, with due attention to the functions
of policy, study and evaluation, information, research, registration
and control; '

(p) Study and suppoft of programmes for the development of the
administrative capability of the various sectors of the economy, with
emphasis on supranational projects and, above all, projects involving
less developed countries;

(9) Establishment of and, where appropriate, participationm in
machinery for negotiating the transfer of technology and for
communicating with the productive sector of deveioped countries,
with emphasis on medium and small-scale enterprises that do not at
present have regular contact with Latin America; support of and

participation in similar initiatives inside the region;

/(r) Bxtension
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(r) Bxtension and expansion of the study and possible establishment
of machinery for the evaluation of technology in Latin America by
area,:as indiégted in the corresponding section of this document.

Naturally, such a long list of items raises the problem of
a division of labour among international agencies. Moreover, the
conaiderable'progress that has been made at the conceptual level
and the growing insistence on the obtainment of positive results at
the national level explain the interest of Latin American countries
in the contents of future international co-operation programmes and
their concern about the possibility of a duplication of effort.

In order to forestall an insufficient future allocation of )
regources, some form of joint or co-ordinated programming of activities
in this field should be sought so as to ensure an effective division
of labour among the various international agencies involved.. What
is needed is the kind of co-ordination which gives practical form to
the undeniable identity of objectives that exists and which aius,
not at the rigid allocation or classification of functions and
spheres of activity, but rather at the complementarity that comes
from looking at the same prchlem from different angles. _

A certain amount of progress has been made in this field; in
particular, LAFTA has recognized that it would nct be desirable for it
to commit itself to providing technical assistance to countries in
the formulation of their national scientific and technological
policies, since both UNESCO and OAS are already doing excellent work
in this field, and that it should not undertake national studies on
the conditibns of importation of technology, which is being
investigated by OAS and the Board of the Cartagena Agreement.3/

Furthermore, a suggestion can be made for future action in the
field of science and technology that would seem to be valid for

several kinds of international co-operation: namely, that greater

3/ See LAFTA, El desarrollo tecnolbgico zonal y la transferencia
de tecnologia: plan de accidn de ALALC para los afios 1970-1930
(Technological Development by area and the transfer of
teclinology: plan of action of LAFTA for the period 1970-1980)
(ALALC/SZEC/PA/21), June 1973.

/emphasis should



- 160 -

emphasis should be placed on the carrying out of national studies

specifically linking theory to an actual situation, in which a

major part is played by appropriate local or regional bodies, 50
that comparative studies can be made from which both recommendations
at the national level and proposals of more general validity can

be inferred. This latter kind of study is gradually assuming more
and more importance in the activities of international agencies.

As a working method, it has certain major advantages. It
encourages the participation of agencies that are more directly in
contact with those who, in the last analysis, have to "do what has
to be done'". It makes it possible to base the analysis on problems
arising from real national situations. Finally, it is an effective
means of mobilizing the intellectual capability of Latin American
nations jointly aAd simultaneously in pﬁrsuit of common objectives,
The latter, moreover, is not simply a means of ensuring a more
efficient use of resources; it represents the basis of human
solidarity and common purpose which is the fundamental requirement

of any genuine process of co-operation and integration.

/V. THE
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V. THE APPLICATION OF THE ACAST REGIONAL PLAN
A. QENERAL OBSERVATIONS

As indicated in the imtroduction to this document, the
Regional Plan of Action for the Application of Science and
Technology to Development in Latin Americea is one of the most
important steps taken so far to provide "a basis for poliéy and
action by the countries in the region, through United Nations
and othef mechanisms, in order to strengthen the science and
technology components of their development programmes".l/

The Regional Plan of Action "is essentially a series of
guidelines on research needed and the application of existing -
knowledge, together with requirements in the formulation of
science policy and the strepgthening or establishment of .
institutions. As such, it is not strictly a 'plan' but a
compilation of recommendations and proposals, in the light of
the broader framework of the World Plan of Action submitted by
the Advisory Committee to the Economic and Sozial Council in
accordance with the Second Development Decade Strategy”-_/

Accordingly, the ACAST Plan contains a series of observations
and suggestions based on a dual analysis which deals both with

general problems (policies, institutions, education and a
scientific and technological infrastructure) and with sectors
of economic and social development, especially natural resources,

agriculture and food, industry, transport and communication, housing,

j/ See Advisory Committee on the Application of Science and
Technology to Development (ACAST), A Latin American Plan

of Astion for the application of science and technolo
to development (E/CN.12/986), preface, paragraph 6.

2/  Ibid. Chapter X, paragraph 1.

~-/health and
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health and population. The recommendations concerned refer both
to action that should be taken at the national level and to
activities that fequire a major development of regional co-operation.
It is c¢lear from the foregoing that the ACAST Flan and this
document have a common inspiration and deal with similar subjects.
This can be appreciated from the fact that the Regional Plan
considers that 'a better application of science and technology,
including the adoption of science and technology policies and the
creation of the necessary institutions, the transfer of appropriate
technology, the development and strengthening of indigeneous
research, and the improvement of science and technical education,
will be necessary in Latin America“;é/ these priority aspects are
dealt with in detail in this document. In addition, the
ACAST Plan covers certain aspects which the present study analyses
more fully and about which it contains certaiﬁ specific ‘
recommendations, since it states: "a first important point is the
need for the policy on science and technology of the wvarious
countries to be integrated with their economic policy, trade policy,
etc. A second point is that scientific and technological policies
will necessarily have to be concerned with all scientific and

technical activities, ranging from basic research to the practical

application of krow-how and %o innovation... Third point:

technological policy is of special importance in Latin America.
Hence, the countries of the region should pay particular attention
to the evaluation and selection of technologies, since these

activities facilitate the structuring of sectoral and regional

programmers, as well as have deep effects on employment and income
distribution’.b4/

74 Ibid., Intrbduction, paragraph 11.
Y4 Ibid., Chapter I, paragraph 11.

/Finally, the
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Finally, the similarity of approach is apparent from the
importance that ACAST attaches inter alia to the following objectives:

! = the need to straengthen the capability of decision of the
Latin American countries towards the creation and adaptation of
science and technology as required by the development of such
countries;

" « the need to orient the efforts.in science and technology
towards the integration of the Latin American countries;

" - the need to establish close links between the Government,
the productive sector and the scientific and technological system".ﬁ/

Consequently, in view of "the reality of economic and social
conditions in Latin America®, it is "essential that national,
subregional and regional policies on science and technology be
designed".6/

It is apparent, therefore, that there is a duel similarity
between the ACAST Plan of Action and this document. On the one hand,
they are complementary in so far as this study adopts an integrated
approach to the nature of thé process of technolorical change, the
behaviour of the agents involved in it, the nature and characteristics
of the various recognizable phases of the process, tﬁe
interrelationships of the various factors referred to and the
specific policies, institutions and meésures that are needed to ensure
the harmonious development of science and téchnology. Furthermore,
an effort has been made to put forward a set of principles, criteria
and suggestions for establishing priorities and contributing to the
subsequent realization of the numerous sectoral activities indicated
in fhe Regional Plan of Action.

In other words, the ACAST Plén concentrates on the know-how
that is available in the world but is not being taken advantage of
in Latin America, a fact which is illustrated by'fhe dramatic exaﬁple

Ibid., Chapter I, paragraph 20.

N

Ibid., Chapter I, paragraph 2.
: /of the
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of the habitual wastage of a considerable percentage of crops because
of a failure to use widely-known techniques of conservation and
storage of food. ACAST is also alarmed by the existence of a vast
range of subjects and problems which require further research and
which have not been tackled quickly or thoroughly enough.

The present ILPES document is based on the assumption that
the social effectiveness of any systematic action in this respect
requires the adoption of an integrated approach to the problems of
science and technology, the detection of special mechaniéms,
instruments and measures at the national, subregiomal and regional
level for ensuring harmonious development, and the establishment of

definite priorities with clear targets and realistic time horizons.

B. CRITERIA AND PRIORITIES FOR THE APPLICATION
OF THE ACAST PLAN

From the above, it will be understood that, generally speaking,
the proposals contained in this document are prerequisites for the
application of the ACAST Plan, form part of the Flan or are

conplementary to it.
From another point of view, the application of the ACAST Plan

entails action at the national level, whose definition and execution.

is the responsibility of the respective countries, and the formulation
of regional and subregional co-operation programmes to deal with
priority problems and critical areas that cannot very easily be

tackled efficiently and quickly enough by isolated action of

individual countries.

Although, as already pointed out in other sections of this
study, it is impossible to make an a priori distinction between
national action and subregional co-operation, since the same problem
may be tackled in one way or another according to the planned time
horizon for its solution and to the individual capacity of each
country to cope with it, a number of specific criteria and priorities

for international co-operation in respect of the application of the

/ACAST Regional
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ACAST Regional Plan of Action are indicated below. Special attention
will be paid to the responsibilities of ECLA and ILPES themselves,
80 as to suggest certain methods of operation in accordance with the
decisions that are taken.

.The identification of priority areas for regional co~operation
makes 1t necessary to define mechanisms suited to the various
requirements and capabilities of the countries, according to their
respective development strategies and policies and their individual
scientific and techmological potential, so as to see where there is
a convergence of objectives that would be conducive to joint activities.

This must be done in two stages.

First, an analysis must be made of priority areas and sectors,
without attempting to take decisions on the subject but simply to
draw up a list of first and second. priority projects. This kind
of analysie is the responsibility of governmental representatives.

Secondly, on the basis of these lists and possible further
inquiries, a limited number of aspects would be selected. The
purpose of this selection would be to permit the formulation of an
integrated programme for each aspéct which would include action at
the national and regional level both in the field of education and
develoonrent of the ccientific and techmnological infrastructure and
in that of the creation, adaptation, transfer and dissemination of
technology.

The designing of action programmes for each aspect will have
to be carried out by ad hoc groups of experts designated both by
the countries involve¢ and by the international imstitutions whose
co-operation is to be requested.

The action programmes formulated will. presumably contain
proposals for action that will require both bilateral and
multilateral technical assistance. - They will therefore serve as
useful ecriteria for drawing up the programmes of UNDP, which is

responsible for co-ordinating and financing technical assistance.

.~ /Both ECLA
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Both ECLA and ILPES, whose programme of activities assign
priority to science and technology, are capable of providing
secretarial services, carrying out co-ordination activities and
formulating proposals for the expert groups referred to above.

The criteria for sélecting priority projects for the application
of the ACAST Plan of Action must be based on the merits of the
project itegelf and in the likelihood of its successful outcome leading
to new initiatives As far as the intrinsic'priority of the chosen
aspect is concerned, the points raised in other sections of this
document are entirely applicable.

Since the identification of such aspects is the sole right and
concern of the -countries themselves, the topics listed below are

-intended merely as tentative suggestions and as a contribution to the
enalysis of the aspects selected, which, in the light of the
ACAST Plan of Action and of the present document, should presumatly
receive the highest priority.
(g) Priority aspects
(i} Identification of productive activities in which labour=-

intensive technologies can be efficiently utilizecd, and development

of specifically applicable techniques;

(i1) Possibilities and terms for the transfer and adapiation
of terhaologiss emplayéd by medium sund small-scale enterprises
in the industrialized'countries, and identificstion of appropriate
prodnction items; |

(iii} Establishment of training programmes in respect of
financial and commercial administration and management of small-scale
Latin American enterprises, and determinalion of their contents;

(iv) 1Identification of conditions for the establishment
and efficient operation of agricultural extension and training
services and determination of their contents in respect of educational
material, technical assistance for production, administration,
marketing and financial support; _

(v) Characteristics and conditions for the establishment of

technological information centres designed as reference services;

/{vi} Strengthening
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{vi) Strengthening of the regional negotiating power in respect
of the transfer of technology; _
, {vii) Creation or improvement of quality control services and
norms @nd standards.
{b) Sectoral priorities

(i) Increased production of food, especially edible proteins,
fish products and high-yield varieties in staple food crops, with
emphasis on co-operative research;?/ )

(ii) Use of known techniques for the storage and preservation
of agricultural products, with emphasis on the transfer and
adaptation of available technologies;§

(iii} Development of food industries;9

(iv) Development of metal manufactures and machinery industries,
with emphasis on co-operative research and the selection and
adaptation of imported technologies; i

(v) Developuent of forest-based industries, by means of the
selection of a limited number of species and including both
co~operative research and the transfer and adaptation of technology;jg/

(vi} Development of economical methods for the mass construction
of housing;11/ |

The regional apgencies are responsible for contributing to and

1

supporting the developument of programmes such as those enumerated
above; in view of the mandate that they have received in the field
of economic and social development, this is particularly applicable
to ECLA and ILPES,

Considering the problem of scientific and technological
development and the application of the ACAST Plan from the standpoint
of international agencies, it should be mentioned that their future

ACAST, op.cit., Chapter IV, paragraphs 12 to 30.
Ibid., Chapter IV, paragraphs 63 to 66.
Tbid., Chapter V, paragraphs 24 to 27.
Ibid., Chapter V, paragraphs 20 to 21.

RReer

Ibid., Chapter VII, paragraphs 1 to 18.
Jaction must
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action must combine the carrying out of methodological and theoretical
studies capable of shedding further light on the problems of technical

progress with operational action programmes capable of furthering

the search for specific solutions to problems of priority importance
from the point of view of the Latin American countries - the
category to which the projects suggested in the foregoing paragraphs

belong.

/VI. CONCLUSION
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VI. CONCLUSION

Technological chaﬁge is a complex process that is affected
by all kinds of economiec, educational, scientific, social, cultural
and political factors. In all these fields, technical progress
requires fulfilment of several necessary conditions, none of which
is sufficient on its own, in order to make ahy significant advance.

The chosen style and strategy of development unquestionably
have a decisive influence on the kind of technological‘changé that
can be promoted, since the rols and participation of the State,
of foreign investment and of the public or private enterprise will
differ in each case, as will the incentive and control policies
and the priority accorded to the various sectors of economic
activity and to social development. Consequently, the policy for
technological change must be fully and explicitly integrated in
the national development poliecy and corresponding planning system.
In other words, it must be part of the chosen style of davclopment.

_ However, the foregoing analysis alsa shows that certain
objectives and priorities have = éeneral validity. Tﬁe overcoming
of efducational shortcomings, the development of an adequate
scientific capabilily and the promotion of creativity with the
consequent establishment of a "technological supply" sector that
is capable of evaluating, assimilating and innovating, are .
fundamental to any attempt at sustained and integrated de#elopment.

Similarly, since thé importance of the distribution of income
and employment is unanimously recognized, the various development
strategies will contain explicit measures for gradually solving
the problems involved. As far as technological progress is concerﬁed,
the priority given to such action should take the form of 2 special .
effort to promote a more rapid advaﬁce of the agricultural, small
industry and artisan~type sectors, smzll-scale mining and other

similar activities.

/Research and,
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Research and, of course, technological policy must therefore
give top priority to studies and activities connected with the
identification and promotion of labour~intensive activities and
the solution of the increasingly acute problem of the growing
economies of scale that are iﬁcorporated in technology coming
from the industrialized countries. A progressive and permanent
improvement in the distribution of income should also be wrought
by means of a massive prégramme of training, dissemination and
.technical agsistance, while at the same time attempting to obtain
a more satisfactory structure of production and consumption from
this point of view. In all these fields, this document has drawn
attention to the importance of developing administrative capacity
by means of a wider and wore rapid dissemination of modern
techniques of administration, financing and marketing.

More generally, emphasis must again be placed on the need for
a policy of scientific development and technological progress to be
based throughout on a social evaluation of its probable effect and
results. It must also be borne in mind that the transfer of'
technology from abroad will also inevitably continue for a long time
to be the main source of technological progress in the modern
sector of Latin American economies. This means that priority must
be given to the adequate absorption and dissemination of this
technology in the countries and underlines the urgent need for
policies aimed at generating é real capacity for adapting and
c¢reating technology so as eventually to be able to reverse the
present trend towards increasing disequilibrium.

In other words, one of the fundamental cbjectives of. scientific
and technological development policy is to reach a high level of
autonomous capacity for decision-mzking. This will involve, on the
one hand, a creative potential geared above all to the promotion
of national or subregional technological specialization, as
appropriate, and, on the other, a limited number of production lines

that are fully capable of competing on the international market.

/One of
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One of the principal forms that this objective will take will also
be the development of a considerable ability to absorb, =adapt,
evaluate and disseminate technology within the country. As a result,
there will be a dual strategy in thch creation and the transfer of
technology are instruments in the service of the simultaneous progress
of the modern and traditional sectors of the economy.

Naturally, for the application of a strategy of this kind, a
clear formulation of national priorities within the framework of
the chosen development style is needed; on this will depend largely
the greater or lesser emphasis that is placed on one or other aspect
of the aforementioned scientific and technological development
strategy; This applies equally to national priorities which, taken
together, will serve to establish the guidelines for the application
of the ACAST Plan of Action, as described in a previous section.

In each field it will be necessary to ensure that the policies
adonted are consistent and that the lead times for the various
targets are realistic, in view of existing limitations which, as
has been pointed out, vary widely from country to country. Subregional,
regional and international co~operation programmes should give
special attention to these factors, since supranational collaboration
is intended precisely to supplement the capacity of each country.

Furthermore, any integrated formulation of policies such as those
described in this document reguires an estimaticn of the resources
needed to carry them out within the period of time indicated. No
attempt has been made here to include a tentative quantification of
resource requirements for Latin Americe as a whole or for specific
countries of the region, since conditions vary so widely that the
solution applied must inevitably be very different in each case.

It would seem to be-insufficient to attempt once again to
make suggestions on the basis of percentages of the gross national
product,  since abundant publications and statistical data are
available on the subject. In the first place, the limitations and
disparities are expressed not only in financial terms but also,
" almost more cften, in terms of the availability of human resources
/of a
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of a suitable level and quality. Moreover, such uniform percentages
are not necessarily sufficient to correct the disequilibria between
the countries of the region or meet their different requirements.

Attentioh must once again be drawn to the fact that the
emphasis placed on the formulation of integrated policies does not
mean forgetting the possibility, and even the necessity, of making
partial progress rapidly in specific areas. At least in the short
term, the adoption of specific measures of undeniable priority will
continue to be a major source of progress. The important thing is
that they should be properly co-ordinated with other measures that
may be necessary to consolidate and further the progress already
mades '

Intra~-regional co-operation should give preferential attention
to the problems of the least developed nations of Latin America, both
because their requirements and limitations are greater and because
the accentuation of internal imbalances may lead to serious ‘
disequilibria in the future. The validity of this reasoning at the
world level should also determine the international community's |
attitude towards Latin America in this field. It is necessary not
only to provide the corresponding international agencies with
appropriate guiﬁelines‘and a larger volume of resources but also
to find out how to mobilize part of the tremendous scientific and
technological potential of the most advanced countries on behalf
of the less developed nations. _

Finally, it is essential‘never to lose sight of the nature
-of the process of technological change and the motivations of the
various agents of the process. The participation and initiative
of the public or private user of technology and of the scientific
and technological infrastructure are necessary for the attainment of
the targets set by each national community, within the framework of
the chosen development strategy and the corresponding norms and

policies that the State must formulate.

/An effective
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An effective policy requires a proper understanding and
consequent strengthening of the link that exists between science and
technologiecal change, but one must also recognize the dichotomy
that arises from the fact that science is essentially a cultural
manifestation while technical progress is intimately related to
econonic activity.

The structure and orientation of the State agencies that are
responsible for policies, studies, incentives, financing and
control, and the machinery for co-ordination among themselves and
with other national institutions must reflect the complex
network of objectives and interrelationships described in this
document.

Through the foregoing analysis, which lays no clainm to
originality, ILPES has endeavoured to draw attention both to the
importance of the subject and to the need for multiple integrated
action in a strategic field which is of vital importance for the
more rapid and harmonious development of Latin America, for the

greater benefit of the vast majority of the Latin American people.






