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I. Introduction

lo

This presentation was requested by UNIDO as a working paper to be
presented before the Special Group on Technological Development
and Self-reliance in Developing Countries. Thus, it is not an analyti-
cal academic discussion, but a brief presentation of the author's
notes and personal experiences on the subject. It does not pretend
to be original or exhaustive, it does not contain bibliographical
notes, and its scope is limited to Latin America. In view of the
limited time available for its preparation, this presentation consti-
tutes only a draft of the final paper,

Technological development and self-reliance has long been posed in
Latin America as the problematic of science-technology-develop-
ment-dependency, with its intra- and extra-relationships. During
the last ten years, Latin America, through hundreds of studies and
articles, has proved to be able to assess serious and rigorously its

own reality, to elaborate original theoretical analyses of that reality,

and tc define feasible policies and strategies.

Implementation of a self-reliance technological policy implies a real

political determination of the countries and their gBVernment that goes
far beyond its simple enunciation --which in many cases is just a
rhetorical statement of policies., Unfortunately, this second stage

of implementing already formulated policics has been, with some

exceptions, deficient and limited, in spite of a permanent effort to




relate thought and action. And one of the main causes of this problem
has been the lack of institutional continuity and the political instability,
characteristic of our continent. Such is the case of some decisionas of
the Cartagena Agreement, the statements of CACTAL, the laws regu-
lating the transfer of technology in Argentina and Mexico, the Bra-
zilian industrial property law, etc. The relatively few studies de-
voted to the implementation of technical change in those same coun-
tries, as compared to the large number of studies covering the first

stage, clearly confirm this fact.

é ‘
II. Latin American Development

4, In the first place, it becomes necessary to visualize very briefly the

Latin American development process during the last decade. Since
the nid 40's, the analysts of the process have devoted a special atten-
tion to the crisis of the traditional "outwards" development model
based on the export of primary, agricultural, mining and other simi-
lar products. Concurrently, the need of an alternative model was
outlined, designed to allow a ''Rostowian take-off" towards a self-
sustained development, based on the development of the countries

own resources, supported by industrial development and import sub-
stitution, with the assistance of international capital and financing.

D-aring the 50's, the main topic was the creation of a broadened Latin

American markei <8 a means to ensure the long-term feasibility of




an "inwards'' growth model by means of captive markets and scale
economies,

The 60's saw the formulation of an '"underdevelopment theory'" in Latin
America, as a result of the analysis of the politics ~economy -develop -
ment problematic. Based on the analysis of the resulting economic
and technological dependency relationships, it was possible to prove
not only that the take-off had not taken place, but that the center-
periphery gap had widened, and that the economies of the central
countries had been able to consolidate at the expense of the peripheric
ones by means of a powerful penetration instrument: the transna-
tional companies.

Oily recently it has come to be realized that internal integration and
self -sufficiency in terms of manufactures are insufficient indicators
to measure the impact the industrial development has on the integral
economic and social developimment. The model is actually questioned,
Historical experience has shown that this approach has proved to be
incapable of generating sufficient employment, increasing the

levels of higher  productivity among the work force, ensuring

a just distribution of income, increasing the people's access to edu-
cation and culture, allowing the national economies to establish an
adequate control of their own internal and external flows, and of
strengthening the relative position and autonomy of the region's

countries vis-a-vis the more developed countries.
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7. Diamant has elaborated an interpretation of this reality and the possible
resulting tendencies, identifying four development models:

I. Pre-industrial unprotected economies;

II. Autarchic economies, strongly protected (based on import substitu-
tion of final and intermediate products and capital goods);

OI. Economies in process of a recessive opening (based on a gradual
or sudden reduction of that protection);

IV, Economies in process of expansive opening (based on the promo-
tion of industrial exports as a step further from import substitu-
tion, emphasizing engineering and capital goods).

In general, there has been a sequence between models I and II. In
many cases, balance of payment problems and the adoption of sta-
bilizing plans of the International Monetary Fund type, have led to
model III, or even to an unstable swing between models II and III.

Very rarely model II has developed into model IV,

Diamants makes an excellent analysis of the entrepreneurial behaviour

in relation to these models.

8. One of the expressions of the prevailing dualism are the criterion of
supporting the modern industrial sector neglecting the traditional
sectors, which play a highly important role in the national gross
product, balance of payments, employment patterns, income

distribution, etc.



II. Technology

9. In the broadest sense, technology may be defined as ''the ordered set of all
knowledge used in the production, distribution (through trade or any
other means) and use of goods and services. Therefore, it covers
noy only the scientific and technological knowledge obtained by re-
search and development, but also that derived from empirical ex-
periences, tradition, manual skills, intuitions, copying, adaptation
and so on. Technology may be incorporated to capital (capital
embodied) in the form of machinery and equipment, or in human re-
sources (hurucn-embodied) through locally trained individuals, for-
eign experts, skilled immigrants, etc., or may remain as explicit technology
(disembodied) in the form of documents, books, manuals, blueprints,
formulas, diagrams, journals, and so forth."

10. It is important to emphasize the ways in which the production modes

of technology have evolved, as they have an enormous influence in

the characterization of dependency:

i. handicrafts: until the end of the last century, isolated inventors.

ii. manufacture-workshop: creation of industrial laboratories in

which scientific and technological researchers live together in

the same premises. It develops the concept of technology as a

commodity.

Factory: the computers and simulation models, the cybernetic

devices and highly sophisticated equipment 2are€ incorporated into

the daily activities of the industrial research laboratories,
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12,

In the words of Goulet, "Technology affects development on four
counts: It is a major resource for creating new wealth; it is an
instrument allowing 1ts owners to exercise social control in various
forms; it decisively affects modes of decision -rnaking; and it re-
lates directly to patterns of alienation''. In this same context,
S4bato concludes: '"Thus, at the same time that technology has
brought modernization and progress to every country, it has in-
creased the political and economic power of the industrialized na-
tions while producing technological dependence and cultural aliena-
tion in the less developed countries. Technology as a carrier of
cultural values, reinforces the cultural dependency of the develop-
ing countries,

In those countries, the need of adopting appropriate technologies,
of avoiding the harmful effects of an uncontrolled industrialization
process, of preserving and developing an indigenous culture, and
reducing the technological and cultural dependency, determines the
need of attaining a complete control of technology.

Stating this concept in a positive way, Sdbato defines appropriate
technology as ''that contributing to provide for the basic needs of
humanity and to attain the full development of its capabilities,
utilizing the available resources in such a way that it will not lead

to man's exploitation or subjugation nor to the inevitable destruc-



tion of nature'', Obviously, most of the technology currently utilized

does not respond to this definition.

IV, Technology as a "'variable'' of integral development

13,

14,

Perhaps the principal reorientation of technological policies in sev-
eral developing countries during the last years, is that they have
ceased to view technology as ''data", and have begun to see it as a
"variable or dynamic instrument of integral development'', This
implies the possibility of choosing among several technological
solutions and therefore, diversifying the sources of supply, in-
creasing local participation, reducing costs and increasing self -
reliance in the developing countries.

The problems arise from the initial stage of design and implemen-
tation of policy instruments, While in a worldwide context, exper-
ience in economic policies (monetary, fiscal, credit, tariffs, in-
come and investment policies) is several hundreds years old,

the experience in design and implementation of technological policy
instruments only dates from the last two decades, In developing
countries, and in Latin America in particular, this difference in
time is magnified and becomes more serious. The Latin American
countries are still searching for criteria to correlate the objectives
of their economic and social policies and their technological develop-

ment policy. Although one should be developed within the other, the
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16.

definition of such objectives and criteria represents in essence the
struggle between short- and long-term objectives, In other words,
the option between an accelerated economic and industrial growth
and the foundation of a future self-sustained economic and industrial “
development, Unfortunately, the already mentioned lack of institu-

tional continuity forces the predominance of short-term objectives

and immediate economic results, conflicting in many cases with

social goals,

Technological development may be attained through the transfer of

technology or technological innovation. As most of the developing

countries still have a limited capacity for technological innovation,

such development is usually pursued through the international trans-

fer of technology (also called ''relative innovation'').

It is well known, especially in Latin America, the negative aspect of
"mimetic transfers'', not suited to the local production factors, as

well as --above all-- their inhibitory effect on research and develop-

ment activities in the recipient countries. In the developing countries,

the problem is not only the access to technology, but the actual possi-

bility of its absorption and adoption. In these countries, the objec-

tive of the process of national technological development is to attain

an increasing capability for technological innovation through the con-

trol of the import, use and adaptation of available foreign technologies,
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considering technology, at the same tiine, as a variable of the
process of integral development, trying to optimize solutions based
on the course of relative prices, resource availability and the struc-
ture of the demand. This implies the incorporation to the techno-
logical development policies, of the dynamic characteristics of tech-
nical change. Thus, it becomes essential to analyze and to establish
criteria to evaluate the technological alternatives, bearing in mind
the parameters that characterize the technology and which, at the same
time, differentiate it in terms of countries: availability of raw ma-
terials, profile of the technical know-how, production scale, product
specificativns based on the country's consuming patterns, input

mix, etc.

V. Evaluation and selection of technology alternatives

17,

18,

19,

It is necessary to ensure that the process of evaluation and selection
of alternatives embodies the widest margin for decision, with the
greatest possible number of options. Several considerations may
be derived from the analysis of the various ways of increasing those
options:

a) To ensure the definition of the needs to be satiafied (related to
the consuming patterns) instead of the specifications of products
already designed.

b) To ensure that the evaluation process includes not only the ''sub-

stitution' of foreign sources and inputs by local ones, but also its
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'"complementation' with social evaluation criteria. This implies

the need to optimize the equation of technological flow through the
optimization of the relationships between domestic and imported
technology. At this point, the conflict between short- and long-term
objectives emerges again. A greater use of local inputs, even
though not currently available, implies an increase of the process's
adaptative potential, As stated by Sercovich: 'to appraise the future
against the present'’. A correct appraisal of the "technological risk"
involved in such a decision becomes essential.

It is important to remark that production does not consume the tech-
nological inputs, but ""enriches' them, Plant maintenance and opera-
tion activities constitute sources of innovative ideas that modify,
creatively, the technological input.

These minor innovations originated in the productive unit itself
(Theory of endogenous technical change) are accompanied by ex-
ternally generated or adapted knowledge (even from the scientific-
technological infrastructure). This outlines a ''process of techno-
logical learning" that modifies the productive structure and the pro-
file of the available capability and, in turn, allows an active abso.p-
tion of technology through the action of '"learning by doing.'" We ob-

tain, in this way, a continuous accumulation of technological storage.

-
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Technology as a '"package"

22,

23,

24,

25,

According to Sdbato, ''the package approach' as a model for the
analysis of technology is an answer to the multidimensional nature

of technological change-a model that has the flexibility to incorporate
all the inputs into the process of technology production without losing
sight of their distinctive functions and purpose.

i. Onme key characteristic of a given technological package is its de-
sign specificity, i.e., it is designed to perform a precise function

in the productive structure. Therefore, the leading principle of its
design is that its various components (knowledge from different sour-
ces) are chosen and utilized so as to get the desired result. So, it
does not really matter if that knowledge is original or not, scientific
or not, produced by in-house R and D or bought from a supplier,
adapted from an old technology or recently invented, obtained locally
or imported, etc., provided that the skilled combination of all the
necessary elements gives the right package, i.e., one that can per-
form the assigned function with maximum efficiency.

ii, In fact, the only way to get the desired package is by a long,
painful and expensive process of '"debugging', through which the
technology gets its final adjustment to real conditions.

iii, Precisely, one of the most serious problems faced by the
developing countries is the lack of specificity to local conditions

that impo:z+ed technology presents. This fact determines the
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importance of an instrument which has proved to be both effective
and potent: the opening or breaking down of the technological
package. Whenever it has been used, it has shown the advantage
of the full utilization cf the local installed capacity. Also, along
with technological development policy instruments such as the
financing of prototypes or risk capital, it has allowed the prepara-
tion of capacity for the future. An important complementing ele-
ment is the utilization of the purchasing power of the State.

This defines very clearly a double capacity: to break down techno-
logical packages and to rearrange them incorporating local inputs.

VII. Role of the consulting and engineering activities

26, The activities related to the technological development begin with tha
reinforcement of the scientific-technological infrastructure, and
include the organization of technological services for the industrial
sector, ending with the various stages involved in the formulation,
organization and launching of an industrial project. They are re-
lated to availability of information, technical assistance, studies,
training and hiring of specialized personnel, decision-making pro-
cesses, delegation of responsibilities, business organization, etc.
The number and importance of activities vary in each case, accord-
ing to the technological needs of the productive sectors involved
and the size of the production units and, on the other hand, to the

technological capability of such sectors.
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Obviously, in the degree in which the activities susceptible of
assimilating the various techniques that will be transferred along
the process (basic engineering, production engineering, mznage-
ment, marketing, etc.) are well developed at a national or local
level, the need of technical assistance once such facilities are
started up will decrease accordingly.

Experience has demonstrated that feasibility studies and preliminary
investment projects constitute the strategic phase of technological
development, During this phase, the weaknesses of the decision-
making process in the developing countries, are due mainly to:

i) insufficient knowledge of national technological innovations; ii)
influence of international consulting firms and suppliers of equip-
ment and capital goods on the selection of technological processes;
iii) lack of a real capacity to evaluate technological options on the
part of the buyer.

The lack of an autonomous structure in international consulting and
engineering determines that usually th: selection of an engineering firm
implies, in fact, the selection of the technological process. In
general, the consulting and engineering firms currently ope rating
at an international level, maintain close economic or operational
relationships with specific groups of owners of processes and

suppliers of equipment. This circumstance limits, conscious or



-14 -

unconsciously, the degree of objectivity of their evaluations. In
order to make a real evaluation, the problem should be reversed:
a preevaluation of technologies should be made first, and then the
consulting and engineering firm should be selected, preferably a
national firm,

T

VIII. Registers of transfer of teéhno}pgy and preinvestment

30, From the diagnosis performed in Latin America in the late 60's, a
defensive policy was formulated (Resolution 26 of the Cartagena
Agreement), This activity has contributed to clarify certain as-
pects of the contracts involving technology transfers, eliminating
the inclusion of restrictive clauses, improving the conditions and
amount of royalties, etc. In short, it has improved noticeably the
contractual aspects, although it has had almost no effect over the
technology selected. The presentation of a contract implies that
prefeasibility and preinvestment studies have already been per-
formed, that the basic engineering has been defined, and, most

probably, that detail engineering is already advanced,

At this stage of an industrial project, technology is already ''data’,

and not a ''variable''. In order to avoid this irreversible process,
the technological package should be broken down at the prefeasibility
or preinvestment studies level.

31, Therefore, in order to ensure that technology is incorporated as a

variable to the development process, the following steps are required:
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a) modification of the methodology related to project formulation;
b) modification of the current decision-making processes (optimize
them, improve them, and explicitly formulate the factor called
technological management; c) incorpecration of a technological
evaluation at the prefeasibility studies level (opening of the tech-
nological package).

The previous points stress the importance of the role played by the
preinvestment funds (the integration of preinvestment in the tech-
nological negotiation) and the development banks usually financing
this activity. In this way, we are again confronted with the need

of an autonomous consulting and engineering capacity as an expres-
sion of a realistic attitude that implies an aggressive and dynamic
technological development policy.

An additional element to be taken into consideration is the lack of
an adequate follow-up of the impact of contracted technologies, by
the Registers of Technology Transfer. Such information is essen-
tial to define and implement a technological development policy.
The consulting and engineering firms, the preinvestment funds and |
the development banks are only some of the policy instruments that
should act coordinated and cohe rently with the other instruments
and with the incentives and stimula to the productive sector, in
order to attain an autonomous technological development. The

Science and Technology Policy Instruments Project, developed by
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the IRDC from Canadw and the OAS, has contributed to clarify many
of the questions, stressing basically the importance of implicit

instruments. The final report of the project is presently being

published,

IX. The action in Latin American countries

34,

35,

Most of the above mentioned elements in relation with the topic of
this meeting, have crystalized in the Specialized Conference on the
Application of Science and Technology to the Development of Latin
America, organized by the OAS and held in Brasilia in May 1972,

It has been the most important international meeting of its type held
in Latin America in the past decade. Any analysis or discussion of
problems in science and technology should pay careful attention to
most of its conclusions and recommendations, as contained in the
final document entitled, ''Concensus of Brasilia.'" (See Annex 1).
The importance and relevance of CACTAL derives from the depth
of its analysis of central topics, its concern with an overall social,
economic and political approach, the serious advance work done by
most of the delegations which minimized rhetorical considerations,
and finally, the extreme frankness and clarity of the dialogue between
Latin Ame rica and the United States. The most important result,
which shoul d not be forgotten or left out of future negotiations, was
the affirmation by the Latin American countries of their willingness
to achieve technological autonomy, as expressed in the Declaration

of Principles of the Consensus of Brasilia: "3, The member states
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reaffirm, as an essential condition for the full exercise of national

sovereignty, without impairment to regional cooperation, the need

to strengthen their capacity to make their own decisions regarding

creation and adoption of the science and technology required for the
development of their peoples.' The text goes on to say:

"The objectives of an overall, integrated strategy should include
narrowing the technological gap, eliminating technological dependence
on the developed countries..."

Othe1 relevant activities in Latin America, complementing CACTAL,
are: i)the Pilot Project on Transfer of Technology (OAS), ii) the
Science and Technology Policy Instruments (IRDC) and iii) the Re-
gearch Program in Science and Technology (IDB/ECLA),

An analysis of the results of the pilot project reveals several major
points:

1) The sectorial approach made it pos'eible to test several specific
instruments and mechanisms for transfer of technology, especially
as they pertain to aspects that generally had been underestimated in
previous analyses of problems such as the detection and formulation
of the explicit demand for the technology requirements of the pro-
ductive sector; 2) the feasibility of combining into a system the needs
of the productive sector and the installed capacity of the national
scientific and technical sector was proven; 3) the advantages and

possibilities of having intermediary assistance agencies participate
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in advising and increasing national negotiating capacity purchases of
technology abroad were proven; 4) detailed identification was made ot
the characteristics and nature of the best technical, economic and
marketing information for the selection, purchase and adapta*ion of
the technology 2lternatives best suited for the individual nations;

5) finally, the advantage was demonstrated of a coordinated search
for solutions to the technological needs detected, beginning at the
level closest to the unit requiring them and expanding the search
successively to the national, subregional, regional and world levels.
The Pilot Project on Transfer of Technology likewise showed that
the different national mechanisms for transfer of technology could
be coordinated and that such coordination constitutes the logistical
base for the design of a national technical policy to optimize the re-
lations that it leads to at the international level. This cocrdination
would be helpful in converting from a situation of heavy technological
dependence --as seen in most of the countries of the region-- to
different forms of interdependence, increasing self reliance in

the developing countries. This is not necessarily proportional to
the volume of technology imports of a country,but to the forms of
purchase and the quality of the flow resulting from the import and
supply of national technology. Its clearest manifestation is the real
degree of autonomy of national decision-making in choosing the kind

of technologies to be imported.
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An important aspect of the results of the project was the definition
of the role played by information in the processing of technological
requirements, Part of that experience is presented in Annex 2.

The Research Program in Science and Technology, a project co-
sponsored by the Inter-American Development Bank and the Economic
Commission for Latin America, is analyzing the problems of the
relation between technical change and development stage in certain
countries. In Argentina, Brazil and Mexico, the analysis focuses
on the phenomenon of late industrialization.

An important aspect in this project is the microeconomic analysis of
the technological modernization process in relation with the

entrepreneurial structures, which has generally been underestimated.
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X. Technological Management
40. - The Technological development strategies, policies and plans

established by the correspunding national agencies for guidance

and coordination have been frustrated on several occasions by
distorted, partial or norexistent implementation in the institutions
established to carry out the research and development and to

provide technological services, as well as in the private and public
enterprises. This has occurred due to discrepancies among the
major technological decisions made by the central agencies of the
government sector on the one hand, and due to the minor technological
decisions made byresearch and development in stitutions and as well

as enterprises, on the other hand. Such discrepancies emerge from
the use of inadequate governmental policy and/or from the lack of
organizational structures and operational methods suited to the
process of technological decision making and implementation in those
agencies and enterprises -- in other words, to the lack of appropriate
technological management. It is necessary to design a Program to
compensate the shortcomings in supervision and administration

of enterprises and individual :echnological services agencies,

among which research and development institutions have a prominent

place.
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As we pointed out, at some Latin America's countries current
stage of development, the policy of import substitution tends to
be replaced by strategies promoting access by the national
economies, by economic contradictions gene rated by the previous
model II and by the increasing international economic interdependence.
Through these strategies, the niodel III tried to increase competition
by eliminating protectionist barriers in the domestic market, and
increased exports are sought., Now more than ever, progress and
even survival of the national productive structures make it necessary
to resort to the possibilities offered by scientific and technological
knowledge.
This kncwledge must be applied to the development of new or improved
products in order to penetrate markets, and to new processes to reduce
costs through better adaptation of production to local raw materials
and factors.
In view of these requirements, developing an understanding and/or
desire for technical change and efficient technological management
becomes anurgent requirement of every development process,
Enterprises need to mobilize their own resources and to seek
external resources in order to maintain themselves technologically
up to date and to find original technological solutions which will
enable them to keep ahead of competitors, In this endeavor, they

require varying degress of support in several fields of technological
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management, including the following:

Analysis of technological profiles of the enterprises, including
comparisons with enterprises in more advanced countries,
Formulation of technological strategies;

Technological decisions which will take advantage of current
opportunities;

Internal organization of the adaptation and innovation processes, and
of research and development of products and processes;
Technologically sound plans for the maintenance and replacement of
equipment;

Gathering, conservation and provision of technical information to
meet domestic requirement ;

Acquisition of technologies;

Technical training;

Selection of equipment for research and development projects and
for technological standarization and control;

Promotion of technical creativity in business

Consideration and management of patents;

Marketing and sale of suitable technologies;

Identification and selection of advisors on technological matters; and
Recognition of the services, possibilities and advantages that may be

offered by the national technological infrastructure.
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The central problem of Latin American business as it relates to tech-
nological management is the fact that such management is not recognized
as a function of prime importance and specialized nature among the
other supervisory and administrative functions, This implies the lack
of an overall integrated and balanced perspective of the problems and
solutions of business technology., Therefore, activities related to tech-
nology are undertaken separately, and possibilities for mutual support
are lost, unnecessary duplications occur, and available options are not
fully considered,

Special attention should be given to the medium-and small-size enterprises,
which, despite their unfavorable position from many standpoints, provide
a substantial part of production and employment in the industrial sector.
These enterprises generally lack the necessary resources to maintain
specialized personnel for technological management and often are even
short of the technicians required to conduct adequate current production
process. This could be at least partially offset through the individual
support of research and development institutions and technological
services to the medium-and small-size enterprises. However, so far
the activities of these institutions have, in many instances, not been
adequately linked to the production problems of production companies,
In fact, a substantial part of the capacity of such institutions remains

totally unused or is devoted to research in areas of a marginal national
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interest. This situation certainly points to the need to reevaluate the
management process of research and development agencies and tech-
nological services.

In this review of problems, stress should be made on the shortage of
projects which involve original applications of science and technology

to solve production problems related to individual national traits, such
as the desirability of utilizing raw materials with special characteristics,
the need for adaptation to the environment, the unsatisfied demand for
traditional native products which are sought by national consumers or
which could be exported. This shortage is due at least partly to a lack
of training in identifying, formulating and implementing technological
development projects.

Of equal or perhaps more importance is the inadequate attention devoted
to technological problems in certain phases of investment project
formulation particularly during the feasibility and preinvestment studies,
Experience has shown that the technological approach of the projects is
traditionally biased towards the use of foreign conventional technologies
even though such an approach may not be the most desirable. Much more
serious still is the non-utilization of the manufacturing capacity of the
country. Ensuring the opening of each project's technological package

is fundamental, and poses the need to promote continuous attention to

te chnological matters during the project's entire development, establish-

ing the management instruments suited for each phase.
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CONCLUSIONS

The preceding notes and experiences contain a general overview of some

relevant aspects of the technological development process in Latin

America,

The permanent iterative interplay of diag-nsis -theory-action-evaluation has

enriched the process and allows the identification of many elements and

instruments that merit an in-depth analysis,

Regardless of priorities and not intending to be exhaustive, the following

aspects may be mentioned:

1.

Information -structured from the point of view of the user and developing
a capability for analysis and construction of processed technical-economic
information.

Analysis of the alienating characteristics of technology, basically as a
carrier of cultural values.

Need of better methodologies to evaluate and select technological
alternatives, including social, psychological, ecological aspects.
Relationship between technology and quality of life. Technological
forecasting,

Noticeable deficiencies in the utilization of technology in basic needs

such as housing, health, nutrition, etc.

Need of redefining the role of industrial technological research institutes.

Objectives and structure of the Iretitutes of Methodological Standardization




10.

11,

12,

13,

14,
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and Rationalization. Productivity Centers,

Increased knowledge of consulting and engineering services, Differentiation
between assets and technological services,

Need of more dynamic and precise concepts regarding quality management.
Analysis of the problematic inherent to institutional conflicts, either
among institutions or within them,

Analysis of the permanent destruction of human resources by periodic
political crises.

Need of a sectorial approach. Development of the concept of 'technology
regime'', Design and methodology for the elaboration of sectorial
profiles,

Stimula and incentives to the technological development of the productive
sector. Importance of preinvestment and risk capital financing,.
Development of the concept of ''technology enterprise'’, mate rializing

it in some pilot projects.

Detailed analysis of the role of the state as producer and consumer of
goods and services.

Establishment of a closer relationship between that role and its functions
as strategist and policy-maker, promoter and planner. (Policy

organisms; Foreign Trade Institutes; royalty committees; legisters of

Transfer of Technology, Foreign investments, etc.)
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16.
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Need of structuring organized national mechanisms of technological
development, harmonizing the various agents, arenas, andlevels
of action through which the process evolves.

Need of training the human resources required to administer all

these aspects.
A rlear formulation of technology in order to incorporate it dynamically
to the development process.

This last aspect has precisely been emphasized in this presentation.
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ANNEXES

The Consensus of Brasilia

Role of information in the processing of technological
requirements.

A Technological Management Program, Objectives and
fields covered,
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THE CONSENSUS OF BRASILIA

On the Application of Science and Technology to
Latin American Development

Preamble

THE SPECIALIZED CONFERENCE ON the Application of Science
and Technology to Latin Amencan Development (CACTAL) linds its
inspiration in the Declaration of the Presidents of America, who, at
tha meeting held in Punta del Este from April 12 through 14, 1967,
recognized the ¢2cisive importance of science and technology to
the development of Latin America.

The Presidents of the American Republics affirmed on that occasion
that "Latin Amenca will share in the benefits of current scientific
and technological progress sn as to reduce the widening gap
between it and the hghly indusinalized nations in the areas of
production techniques and ol living conditions.” They lurther agreed
that “"national scientific and technological programs will be devel-
oped and strengthened and a regional program will be started,
multinational institutes for advanced training and research will be
established; existing institutes of this kind in Latin America will at
the same time be strengthened and contributions will be made to
the exchange and advancement of technological knowledge.”

Likewise, they stated that “science and technology offer infinite
possibilities for providing the people with the well-being that they
seek. But in Latin Amernican countries the potentialiies that this
waalth of the modern world offers have by no means been reatized
1o the degree and extent necessary.” They also affirmed that
“sciance and technology offer genuine instruments for Latin Amen-
can progress and must be given an unprecedented impetus at this

time. This effort calls for inter-Ametican cooperation. in view of the
magnitude of the investments required and the level attained 0 such
knowledge In the same way. thewr organmization and i/mplementation
in each country cannot be eftected without a properly planned
scientific and technological policy within the general iramework ol
development.”

In the spirit and letter of the Declaration of the Presidents of America,
the Latin American counties expressed in the Consensus ol Vina
del Mar {May 1969) thev willingness to convene an inter-Amencan
meeting on the apphcation of science and technotogy to Latin
American development Determined to put this aspiration into cHect.
The Eighth Special Meeting of the inter-American Economic and
Social Council. netd in Caracas irf February 1970, the First Special
Meeting of the Inter-American Council lor Fducation. Science and
Culture held in Washington in April 1970, and its Second Regjular
Meeting, held in Lim& in February 1971, recommended that a
specialized conference be held; and the General Assembly of the
Organization of American States, atits firstregular session {San José.
April 1971), endorsing to that recommendation. convoked the Spe-
cialized Confercnce on the Application of Science and Technciogy
to Latin American Development, to be held in Biasihia in May 1972

CACTAL is therefore a response to the poltical decision to give
impetus to an eminently dynamic process intended to mobitize Latin
America for the systcmatic application of science and technology to
accelerate the rejion s development.

Strategy for Scientific and Technological
Development in Latin America

Tha systematic and continuous application of science and technol-
ogy to the nver-all development of Latin America, at the national
and multinational levels, demands that each country shail first of
all define its over-all developmant strategy. This definition shail take
into account the fact that scientific and technological policies must
be geared to the permanent objectives of that strateqy concerning
aconomic growth, social justice, and the enhancement of culture.

Concern over the attainment of sociat justice should he transiated
Into adoption of the sunable developnient policy insiruments 1n each
country that will ensure that its technical and scientihc component
will contrihute effectively toward attainment of the goals of full
employment and full utiization of human resourccs

it is the sovereign right and the duty of the states to detine the
major objcctives of ther overall development. The formulation of
comprehensive national policies and plans constitules the frame of
reference of the scientific and technoingical effort that the acceler-
ated progress of the peoptes of t.atn America cemands. Conse-
quently, it 15 urgent to design. determine, and apply national policies
on science and techuology that are closely coordinated with eco-
nomic and sociat development policies. The agencies responsible
for pohicies on science and technology should be located at a lugh
level in the pohticat and adnunstiative suuchire ol lhe respective
states so that they may truly participale m the decisions that directly
or indirectly, allect thosc policies.

Overall strateqy tor scientific and technological development should
seek the continuous mterretation and conrdination of the perhingnt
activitics nf tho governmental sector, the productive scctor, the
fimanciat sector, and the screntiic and technological system

The objectives of an overall, integratcd strategy should include
narrowing the technological gap, climinating technological depen-
dence on the develoj.ed countries, and advancing toward the cre-
ation of indigenous tcchnologies.

The Latin American countries need to strengthen and reorient their
dornestic scientihc and technological systems with a view to ab-
sorbing, adapting. and generating techhclogies. This requires in-
creasing apphnd and Npenmen'al ragn.arch andg conductvng pmperly
oriented basic research that will serve those systems as an input

To achieve the goa! of technological modernization, the Latin Amer-
ican nations should onent their respective national development
policies toward the best possible utihization ol economies ol scale
and teward strengthening national production systems through im-
provement in the technological and manageriat capacity of enter-
prises

Domestic resouices should, in general, be the main source of
financing for nationa! efforts aimed at developinent of the scientific
and technological systems of the Latin Amerncan countnies The
pohcies for execution—fiscat, monetary. trade, and so on—o! the
development strategy should include, among their nrajor objectives,
the capacity 1o atlor.ate sufficient resources £0 as 1o increase those
devoted to scientic and technoloqinal activilies, ensuring siability,
continuity and etiracncy in their implementaton.

External ad shnula supplement domestic efforts, shoutd be nrienied
by the countty receving tt on the basis of integrated programs as
regards scientiic and lcehnological planning, and shoutd he geared
to prionty needs
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Program for the Application of Science
and Technology to Latin American Development

The CACTAL deliberations have shown that there is a consensus
among the member states of the Organization of American States
as to the need for a regionat cooperation strategy, coordinated with
national policies, on the application ot science and technology to
the devefopment of Latin Amenca. At the same time, trom the
conclusions, proposals, and resotutions that have been approved,
there stems a broad action program that seeks to adjust the scientific
and technological system to meet the demands of economic and
social development

The considerations and general programing elements contained in
the decisions of the Conference are presented here in the order
in which the topics were tisted on the agenda.

The areas of action in science and technology depend on the speciat
circumstances of each country, on its devetopment strategy, and
on its economic structure and social organization. However, it is
recognized that in many cases the Latin American countries have
certain common interests.

To identify overall and sectoraf demands and determine the re-
sources required for research, it was considered that suitable meth-
odological instruments should be perfected, and an institutionaf
framework established. to permit cooperation between the agencies
responsible for economic and social planning and those responsible
for scientific and technologicaf ptanning.

it is therefore necessary that an effort be made in each country,
with the joint participation of the agencies responsible for economic
and social, and scientific and technological development policies,
to identify, in the short- and medium-term plans and in the economic
and social development sirategies, concrete problems that scientific
and technofogical research can help solve.

Creation and Development of Technology

For the training of human resources, and the strengthening of
research institutes and of incentives for scientific and technological
research in Latin America, the Conference established the following
general guidelines:

Determination of manpower requirements in the long term
demands a view of the prospects for the type of development
and the quality of life to which the society aspires.

it is the basic responsibility of each country to foster a
demand for science and technology, to adopt the necessary
measures and provide the resources that will make it possible
to attain the goals the government has set for itself. and to
utifize available human and material resources with maximum
efficiency in order to develop prionty research areas at the
national and 1egional level.

National poticies on human resources shoutd take into ac-
count the most urgent priorities connected with the guafity
of education, the structure and content of higher education,
and the adeguate use of available resources.

Without prejudice to its fundamentat objectives, the educa-
tional system shoutd contribute to the scientific and tech-
nological development process through a broad and flexibfe
structure geared to the current status of knowledge at all
levels and in all areas and incorporating specific knowledge
on priority helds ot development In this regard, education
should train the individual so that he will contribute to the
production process and continue to acquire on the job or
through speciat studies, the knowledge demanded by the
needs of society.

Rolations betwecn institutions of higher education and the
production systein shoutd be onented in such a way that
teaching and research activities will meet the requircments
of the fabor market and of nationa! scientific and technotogicaf
development

The applicaton of science and technology to development
calls for a vigorous scienttic and technological system that
can be integrated into the production system and that can
contribute to its technicat progress Accordingly. it tecomes
necessary to strengthen basic and apphed research instiutes,
particularly those that contribute to technological innovation
ft is also necessary 10 encourage research workers in ther
dedication to scientific and technological creation. recogmizing
their important role in society, since the resuits ot Labn
American devetopment programs depend to a large extent
upon their contributions

The planning of the scientific and technologicat system de-
mands an overall evaluation of human resources Tris eval-
uation shoutd be the responsibility ot each government, al-
though it is advisable to estabtish a uniform methodology for
analysis at the regional levet.

tn order to train human resources in sufficient quartity and
adequate quality, it is necessary to increase the capacity for
advanced research and development Measures shculd atso
be adopted to reduce the causes ot emigration of national
scientists uiid technicians and o encourage those working
abroad to return.

The state should play a dominant role in the financing.
encouragement, and orientation of scientific and tech-
nological activities through the appropnate mechan sms of
economic poticy, particularly fiscal and financial ores, and
by using its strong power in purchasing goods and services.

It is important to establish concerted scientific ard tech-
nological research plans that will be shared by the govern-
ment, the scientific community and the production system.

Technological Innovation and Transter of
Technology
Technological innovation and the transfer of technology to the Latin
American countries were considered by the Conference in terms
of nationat and regional demand, taking into account the various
aspects, costs, and difficulties of transfer and the problem of ncor-
porating innovation into the production system. The followirg points
were siressed:
Scientific and technological devetopment should aim at effi-
cient modernization of the production system by creating and
strengthening the technologicaf, financiat. and management
capabilities of governnient organizations and enterprises. It
should give preferential attention to the needs of both rural
and urban marginal sectors and to development of the most
dynamic sectors of the ecor.omy that make intensive use of
advanced technologies

tn the sphere of the national development palicies of each
Latin American country, technologicat policy should be
oriented toward selection and adaptation of the technology
transferred and toward fostering the creation of local tech-
nology under the conditions best suited to the structure of
the production factors of each country, especially taking into
account the employment policy and the me.sures that directly
or indirectly influence relative costs of tabor and capsat

To meet the demands of science and technology. the best
possible use should be made of the wor'd's store ot knowl-
edge, which impties adapting the proc::sses 10 the levels of
activity of domestic indus ry, adjusting the relative use of
capital and labor as rcquited, in view of their relative scarcity,
and investigating the possibility of using tocat products and
devefoping the necessary processes and equipment

The ucientific and technologicat system shoutd be onented
preferentially tow:d mecting the needs nt inarginaf rurat and



urban populations, through an interdisciphnary and local
technological research and development effort. To attan this
objective, the innovating eticrt should be directed toward
utihzation of locally available materals and impoved efli-
ciency of the resources lamily and communily groups can
devote to supplying therr own needs and producing for the
market

Latin American countries should take steps toward closer
coordination between centers of apphed researchin the helds
of egriculture and industry, in order to industniahize rural
z0nes.

Latin Amernican countries should create and develop basic
and applied research in selected lields for expanding exports

It is advisable that each country study the consumption
patterns by socioeconomic groups and tegions, in order to
determine the corresponding technological component.

The transfer of technology from developed countries to Latin
American countries, as well as among the countnes of the
region, is one of the most important factors in their overall
development. provided the nature and accessibility of the
technologies transferred are geaied !0 the development goals
and take into account the comrnercial interests and the
res surces of the recipient countries

Latin American countries should formulate policies for
trenster of technology, designed to achieve the following
ends, among others:
That the corporations supplying technology also pro-
vide information and training for local personnel.

That contractual or other restnctions be removed, as
between national and foreign corporations or their
subsidiaries in Latin America, that prevent full use of
the technology imported.

That foreign enterprises aliccate a percentage of their
budgets to finance research in Latin America,

That national research institutions and technology en-
terprises be given preferental treatment in connection
with the requirements for advisory services 1o the
country’s production system;

That whenever pertinent, the creation of Latin Ameri-
can multinational corporatior.s that generate and mar-
ket technology under competitive conditions in the
world market be encouraged.

That egreements on transfer of technology be noted,
exemined, evaluated, selected, improved, and ap-
proved.

The strenglhening of the native capacity for technotegical
innovation in Latin Amenican countnes should be onented
prelerentially toward solving problems peculiar to the reqion
(developricnt of aborntensive techiniques and others re-
lated to the use of local matenais, taking into account the
basic needs ol the population) and toward arcas in which
the technological component 1s 1 key element in internatonal
competiton or in altaning goals Moreover, nativna! trch-
nological capacity should be used 1o ensure that thee process
of international transter ol technoloqgy will be carned out
according to the conditions descnbed above

Industrial property systems in Latin Amerncan countres
should serve the socioeconomic development objectives n
each, within a lramework cuntemplating common L atn
American interests To this end, the countries of the 1:gon
should carry out individual or, when appropnate. jont studies
on patent and trademark legistabonin lorce in Latin Amenca
and elsewhere. in order to adjust such legisiation 1o aevelop-
ment objectives

Taking into account the fact that attainment ot the objectives
of scientihic and technolouical policics 1s, 10 a large ¢xtent
based on improving active information systems responsible
for selectng, analyzing. and spreading irformation usetul to
users, the Latin Amencan counlnes should create adeauate
institutions to meet this need Coordination among the vanous
scientific and technological information mechanisms 15 the
essential basis for thewr integration into a nationil system,
which wili bring about a single integrated regional information
system.

fn view of their size. ther impact on the economic system,
their dynamics, and their access to credit. government-owned
enterprises should develop adequale mechanisms for in-
tegration into the scientific and technological system These
enterprises should play an important rote. both directly and
indirectly, in scientific and technological creativity in Latin
America.

It is advisable that the Latin American countries enccurage
the establishment of specialized techmcal assistance centers
that will support the development of national industry and
provide, among others, advisory sefvices in conngchion with
management and organization techniques, market rescarch.
and development of products and processes.

In the transfer of technology. the Latin American countrics
should pay special attention to measures designed 10 oe-
crease excessive costs of such transfer. especially in con-
nection witn the balance of payments.

Cooperation for Scientifizc and
Technolegical Caveleoment

In the poficies, planning, and financing for scientific and technological
development, the following programing elements should be
stressed.

The Latin American countries should have institutional
mechenisms at a high level in the political and administrative
structure that would enable them to formulate thewr nationaf
policies and plans on science and technology within the
sphere of development pfanning. Though considerable
progress fias been achieved in the establishment of national
science and technology councils responsible for scientific and
technologicai planring (in some cases at the ministerial tevel),
thoso councils must now be stengthened and consolidated

Policios on science and technology should cover all aspects
of technical development, that s to say. the creation, dissein-
Ination, and application ot srientitic and technoleqical kiowl-
edge, as well as control of the wranstur ot technology Irom
abroad

National plarining of science ard technology should allow for
the identitication of areas in which mternational cooperation
is feesible.

The pfanning policy for the scienufic and technological eifort
in Latin America should be oriented toward full cooperation
among the Latin American countries and toward identficat:on
of common aims tor the solution of specific problems

External aid lor the scientific ond technalogical development
of Latin America, to supplement cach csuntry's internal effort,
should be ¢overned by the fullowing criteria:
It should be orniented by tiwe recipient countiy and be
geared to its pnority nue 4s.

It shoutd e provided an the bacis of proqroms inte-
grated with national »owent e and technotogieal plan-
ning. which should i aly mdic. e how torcegn con-
tiit2tons would suppdonent ranonal resotrces



It should contrihute to develop the recipient country’s
capacity, 5o that it may reach a sullicient tevel of
autonomy to use Ihe appiopriate foregn technofogy
for the project;

It should he gradually replaced by local contributions
within a period depcnding on the nature of the profects
involved,

It should be quided hy the principle of making the best
use of international resources.

Clauses should be eliminated that provide that it must
be foreign experts and consultants who evaluate and
advise on externally financed programs;

The installed capacity and nfrastructure in the recipi-
ent countriecs to be used in the pertinent projects
should be taken into accounl as a counterpart con-
tribution; and

It should be as flexible as possible for most efficient
use.

instruments for Action

For the purpose of effectively carrying out the policies and action
program approved by CACTAL, in compliance with the criterion of
avoiding the crcalion of new adminisirative agencies by adcquate
coordination and rationalization of existing ones, a series of activities
and measures have been indicated for the applicaton of science
and technology to the development of Latin America.

COORDINATION ACTIVITIES

It is deemed necessary to have coordination and ties between the
Inter-Amencan Council for Education, Science, and Culture (CIECC)
and the Inter-American Economic and Social Council (CIES), and
likewise belween theit Permarcit Executive Committees, with the
aim of avoiding duplication of activities, specding up action, and
evaluating on a continuous basis the region's scientific and tech-
nological development programs, and a permancnt coordinating
mechanism is recommended.

EVALUATION AND REVIEW ACTIVITIES

It was decided to establish a Group of Experts appointed by each
member state to evaluate and review the Regional Scientific and
Technological Development Program and the other programs of the
Organization related to the application of science and lechnology
to development, and to propose to the pertinenl organs of Ihe OAS
criteria for the restructuring of those programs. The experts should
also establish suitatle procedures for implementing the decisions
reached at the Conference by improving those programs 5o that
their activities will contribute to the irnplementation of national plans
on srirnce and technology and so that the resulls thereof will be
incorporated into social and economic activiies. The Group of
Experts should take into account the priorihes established by the
organs of th Inter-American system in the areas ot science and
technology

PLANNING ACTIVITIES

Approval vias given Io the dratting ot an indicative plan on integrated
science and technology which will reflect national priorities, with due
regard to the order estahlished by each country, and which wifl
also point oul areas of common interest.

It was decided that the pertment organs of the OAS, through the
Executive Commuttees of CICCC and CIES, authonre the Secretary
Genelal to convoke a group of qovernment experts appointed hy
each of the meinber states, to he entrusted with the tollowing specific
tasks:
To evaluale, review, and propose critena for resiructuring the
Hegional Sgientific and Technological Development Prograin
and bl other OAS programs that might contnbine 10 scientific
ot technological development or in whose execution apphca-

N
(o)
1

tions of science and technology are important, duly taking
into accourit the priontics established by the goseinments
and giving special consideration to the needs of the relatively
fess devefoped countries

To propose the bases for the indicative integrated plan men
tioned above, and to determine the instruments of the i tar-
American system whose parlicipation 1s required lor its draft-
ing and approval

The group’s report shall be transmitted to the member <tates
for consderation at the lorthcoming reqular meetings of
CiCC and CIES The group shall take into account the perti-
nent resotutions of CACTAL

Specific Action Recommended by CACTAL

The comgplete texts of the recommendations hisled below appear
in the corresponding chapters of the Final Report ol the Conference

TO THE MEMBER STATES:

Analysis of the resolutions of CACTAL in each country. by the
responsible agency or the Nalional Commitlee for CACTAL

Creation of financial mechanisms for .

Granting fellowships and loans for education, to attract stu-
dents 1o courses ot study of the highest prionty for deveiop-
ment;

Permitting exchange of academic statf and students arorg
universities; and

Financing fellowships for sludy abroad and providir g materal
and financial means tor the holders’ work when they re*
to their countries.

Creation of labor markel orientation centers.
Allocation of resources for science and technology by pregram

Establishing and strengthening bureaus for formufatng and
evaluating technological projects

Introducing modern administrative methods in research institu‘es
and mechanisms for ready communication with the productive sec-
tors.

Studying the possibility of making multiannual budoelary conti:bu-
tions to research institutes of the public sector and of allowing
freedom in the use of grants anu resources oblaned licm the sale
of services. patents, and so on

Establishment of an institutional basis for joint studics ¢! the ezo-
nomic-social and scientific-technological seclors. 10 1d 3ty snecihe
development prob'ems to be dealt wilth through a technological
effort.
Establishment of concerted scienlific and technological research
plans.
Establishment of research institutions in priotity areas of develop-
ment, such as:

Attention to marginal rural and urban populations:

Lines of export;

Utilization of natural resources; and

Modernization and promotion of handicrafts and small in-
dustry.

Establishment ol specialized centers for developing and marketing
new products

Establishing productivity, lechnical standardization, metiology. and
qualily cortred and certificaton centers, as well as msttuhors for
assisling small and medium mdustry.

Estabfishny mechamsms that wilt cover the whole range of prob-
lems relating to the transter of tcchnology

Studying the ectabishment of maltmational 1.0 Amancan enter-
prises that will generate, adapt, and narket techisolugy
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£ stabhishment of active infnrmation systems that will include docu-
mentation centers and specialized services for selecting. analy2ing,
and disseninating intormation tor small- and medum-sized industry
and for the productive seclors

Strengthening the institutional mechamisms for the formufation of
science and technology policies duly integrated n overall develop-
ment planning. and ptacing them at a hugh level in the government's
pohtical and adtniistrative structure.

Establishment of mechamsms tor compiling and evaluating n-
formation for scientfic and technological policy.

TO THE AGENCIES OF THE INTER-AMERICAN SYSTEM:
To estalhsh procedures for penodic adjusiments in the actities
financed by the Special Muttlateral Fund for the Inter-Amencan
Councit for Educaton, Science and Culture
To study the estabhshment of a regional metrology and calibration
systen
To orient the Pilot Project on Transfer of Technology in accordance
with the recomraendations of CACTAL.

To study the possibility of establishing a reginnal system of patent
banks.

To cooperate in the acquisition and processing of library materials.
To make OAS information activities compatible with those of the
United Nations Information Systems.

To study internatonal legisfation on regulation of technology
transter

70 OTHER INTERNATIONAL AGENCIES:
The holding of specialized technical-practical symposia among rep-
resentatives of vanous sctentific and technological areas.
The coordination of actwities related to the transfer of technology.
The study of international legislation on regulation of the transfer
of technnlogy
To provide aid on the basis of national scientific and technological
planning

Maximum flexibility in the financing of scientific and technological
activities, thereby gwing rise to new methods such as prograni loans
and triangular contributions

TO THE DEVELOPED COUNTRIES:

To cooperate with the Latin Amencan countries in orcer for them
1o impiove ther capability tor acquinng. absorbing. and di-emi
nating technology. for this purpuse. to cooperate in the creatnn ot
international mechanmisms to provide information on  ajalable
technology and to furmish them with the necessary technica' avsis-
tance.

To provide their enterprises with incentives to facilitate the ds.emi-
nation of patentec and nonpatented technical knowledge to it Latn
American couatries under nonrestrictive condtions and at lcs cout

Yo encourage ther enterpnses ard ther branches of subs:s s
located in Latin Amenca to use technology that will n-a-.~ the
maximum use of the natural resources and the local manpver of
the countiies of the region so that they will continuously traristit
to the country recewing the technology therr knowledge on zpecifi-
cations, production methods, and techniques in general

To support the countries of Latin America in the apphcation and
adaptation of the technology required for their productive structures
and social needs. providing them cooperation In the fields of in-
formation, technical assistance. planning, busingss administraticn.
and marketing, and aiso financial assistance under conditicns that
are compzlible with ther scientific and technolog.cal resear.n pro-
grams and projects

To foster the opening of multiateral consultations and negctations
among the Latin Amenican countres intended to develo agreemneat
on methods that will reduce costs and elmirate restictive commer-

-

cial practices in the internationat transfer ot technology .

[While everyone agreed to the Consensus ot Brasifia as a whole.
the U.S. Delegation was oblig2d to abstain on several specific fonls,
as rellected in the official Final Report of the Cunference ]
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IV.

VI

Declaration of Principles

The member states of the Organization of American States represented at
CACTAL hereby reaflirm, as guiding principles for the work of the Con-
ference and for the specific action arising therefrom. the ceonomic and
social standards as well as the standards on education, science, and
culture contained in the Charter of the Organization.

The member states, inspired by the principles of inter-American solidarity
and cooperation, and bearing in mind in particular Articles 29 to 50 of the
Charter, reaffirm their determination to join efforts at ensuring social
justice in the hemisphere and overall, dynamic, and balanced develop-
ment for their peoples. They likewise ratify their pledge to mobilize their
own national human and material resources as a fundamentul condition
for their economic and social progress.

The member states reaffirm, as an essential condition for the full exercise
of national sovereignty. without impairment to regional cooperation, the
need to strengthen their capacity to make their own decisions regarding
creation and adoption of the science and technology required for the
development of their peoples.

The member states, in conformity with the provisions of Article 40 of the
Charter, recognize that integration of the Latin American countries is one
of the objectives of the inter-American system and, consequently, re-
affirm that they will orient their efforts and adopt the neceszary measures
in the ficld of science and technology, in such a way as to contribute to the
attainment of that objective in the shortest possible time.

The member states, with the aim of ensuring the well-being of their
peoples, ard pursuant to Article 36 of the Charter, agree to adopt concrete
measures to extend among themseives the benefits of science and tech-
nology by encouraging the exchunge and utilization of scientific and
technical knowledge.

The member states recognize that in Latin America the primary function
of science and technology is to contribute to overall development and im-
prove the quality of human life.
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Role of information in the processing of technological requirements

1)

Demand identification and formulation

‘The Pilot Project on Transfer of Technology of
the Organization of American States has demonstrated that the first
difficulty arising from the transfer of technology to the developing
countries is the accurate identification and formulation of the problem
by the recipient. As a result of the low capacity to handle information
and the incompleteness of the available information, the technological
problem is very rarely explicitly formulated at the entrepreneurial
level. Thus, demand in the productive sector remains rather implicit,
Consecquently, it seems helpful to develop a ""technique"” to formulate
the demand, based on the dissemination of the first information
susceptible to facilitate its definition, frequently attained by successive
iteration,
The concept of "techndogical requirement' appears at a stage in which
the problem is sufficiently identified so as to be formulated in operational
terms allowing the initiation of the search for information.
The sequence between ''necessity' and '"demand', and between '"demand"
and "formulated demand'' is ensured by means of mediation techniques,
This results in an increasingly closer contact between the information
centers and the users of their services, as well as in the user's access
to a logistic base of information (primary information) and technical

assistance,




2)

Need of new products of information, TEC information

The neuralgic problem of information required by the tecnological

development appears in the stage of feasibility (or prefeasibility)

studies for the selection of the technological processes, This is

especially true in the case of large projects involving the initiation

or entry into new activities in the country or )y the recipient enterprise,

It is a strategic choice that subordinates all other activities and bears

heavily on the future development of the project and its effects on the

country's technological development,

From the informational point of view, the technical-economical

evaluation of a given technology involves:

a) Availability of technical information on the processes, patented or
not, as well as a know ledge of the physical characteristics of the
performance and technical coefficients of the various technologies
involved;

b) An appraisal of the number and qualifications of the required man-
power and the infl uence the technologies under consideration may
have on the tasks related to the maintenance of facilities and business
management;

c) Knowledge of the cost of the different components and outputs,
in order to be able to dissociate, for inputs and outputs, quantities

and unit prices, This allows an estimate of cost-benefit on the



basis of the price structure of the country's means of production,

d) Knowledge of the existing links between the engineering firms
which could cooperate in the project and the owners of the techno-
logical procedures and the required capital goods, as well as
information on the conditions of their commercialization.

All this requires the creation of a type of technical-economic-com-

mercial information, that is to say, an "elaborated'" information,

Experience has shown that most available information is 1) scattered;

2) heterogeneous (depending on the sources); 3) unidimensional.

The "unidimensional' character of the available information is

expressed in two forms:

a) "free" information is technical or economic, rarely technical-
economic and never technical-economic-commercial,

b) The scarce free technical-economic information is, almost in
every case, aggregated in global costs. This makes it difficult,
or practically impossible, its desaggregation in primary information,
order of aggregation included in it, quantities and unit and partial
prices, /

To conclude, it i8 necessary:

a) To have access to primary information and not unidimensionally
globalized information with a reduced structural content,

b) To structure primary information according to the objectives and
operational and decisional needs of each stage of the development

process of a given productive unit,
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Desaggregation of the technological process goes beyond the

separation of technologies in '"'medular'' and ""peripheral', and

reaches the stages of the production process itself.

Finally, information structured in this way constitutes a very important
tool for the developing countries, and may partially compensate the
"flaws'" in the technology market,

Assistance to the developing countries, at an international level, should
be devoted to the elaboration of this type of information,

To eliminate mimetic transfers implies not just the observation and
comparison of existing solutions, but the establishment of new technical
combinations non-existent at present,

Innovation does not necessarily require new knowledge, but the grouping
of existing knowledge in new combinations. On the other hand, the
associations of ideas and analogies stimulate the inventive process,
Therefore, one of the main tasks of the information services is to provide
""analogy images'' to stimulate technological creation and innovation.
This requires the intensification of studies on technological typologies

and their relations with informative typologies,
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ANNEX 3,

A Technological Management Program. Objectives and

fields covered

Objectives

In order to contribute to solving the problems and to help meet the

requirements indicated in the preceding section, the following objectives

have been set for the program for strengtheining technological management:

i. To cooperate in the establishment of technological management as

ii,

iii,

one of the most important functions of business management and
administration by fostering, among other things, a clear understanding
of its need by the business community; clarification among the enterprises
of the relation between the technological management function and the
other management and administration functions; establishment of an
organizational structure within the business which will make possible
an efficient technological management; and the establishment of
operational methods suited to the performance of this function.

To encourage the enterprises to consider the objectives of the national
technological policy recognizing the coincidence between this policy and
their own interests,or to indicate through suitable means the differences
that may exist between national policy and business standards of profit.
To foster the establishment in national agencies of advisory facilities
in which business may seek advice with regard to the problems they

face in performing the tasks of technological management, including
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technological evaluation, formulation of strategies, organization

of adaptation and innovation, promotion of technological creativity,
etc,

Also to ensure that they will be able to find the support available in the
local technological infrastructure and make efficient use of it in
terms of services such as technical standards and quality control,
technical data, patent examinations and others.

To foster the strengthening of managementin research and development
agencies and technological services. This is aimed at a more efficient
use of resources and reorientation of activities designed to promote
an increased attention to the most important technological problems

of national economic and social development, The latter requires a
more active cooperation from those entities which provide services

to the private and public agencies and participation in the development
of projects of their own or of the enterprises, to help apply the
achievements of science and technology to solve the above mentioned
problems,

To develop in those agencies special lines of support to technological
management of medium-and small-size enterprises, taking into
account the limitations stermming from the lack of manpower and
materials in those enterprises.

To disseminate the application of methodologies suited to the

management of technological projects and the adequate treatment of
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technological aspects in all phases of the development of investment
projects.

Fields Covered

The activities to be carried out under the program cover three main
fields, as follows:

i. Technological business management;

ii., Management of agencies providing technological services, including

research and development; and

iii. Technological project management.
There will be a certain degree of specialization in each of these areas. It
is important to keep in mind the need for an overview of the relation
between thom as well as the inter connections between the program's
objectives.
Therefore, research development and technological services of agencies
should be managed in keeping with the requirements of the individual
enterprises. This is only possible if, at the same time, a technological
management capable of recognizing and making use of the local tech-
nological infrastructure is developed and if there is sufficient assurance
that such management will encourage the application of innovations
generated with the help of technological resources at the national level,
Another important example is the interdependence of the objectives of
project management and of the management of technological service

agencies, It is vital that project management be consistent with the
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national policy of increased use of the country's technological

resources, This approach however,depends on the supply of tech-
nological services coming from the local infrastructure,

A program's comprehensive approach means that it considers tech-
nological management as a system in which the various factors of action
are intertwined, supporting and strengthening each other. To this effect,
it is desirable that the program's various activities be evaluated in the
light of the general framework of all the principal problems relating to
technological management which might require action in each country.
Since the OAS member countries differ in their degree of development,
their geography, economics, institutions, etc., each of them should consider
its own framework of problems in order to evaluate the kinds of

support the program can offer. At the same time, at the request of each
country, the program can help analyze and evaluate the situation and the
technological management requirements of each individual country.

These analyses and evaluations should answer the following questions:
Which of the program's three areas require attention in specific countries?
Is it necessary to act in terms of the problems characteristic of each area
taking them as awhole, or merely to resolve one or some critical problems?
What is the most favorable sequence of action? In any event, the Program
could support plans ,or the integral strengthening of technological manage-
ment which would embrace all important aspects of any of the three areas,

as well as more discreet actions aimed only at eliminating the most severe
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weaknesses affecting one of the areas of such management, TLetailed
below are the most important aspects of technological management
in which the program can provide support:

i. Industrial enterprises

- Design of the organizational structures required for a complete
performance of the technological management functions in super-
vision and administration, with relation to the problems of sectors
with different intensities in the use of technology and to the
problems associated with the size of the enterprise.

- Technological evaluation; technological profiles of enterprises
and production areas,

- Technological strategy and planning for enterprises,

- Adaptation, innovation and creation.

- Selection negotiation, and acquisition of technologies.

- Management of technical standardization and quality control.

- Organization and administration of technological capacity and
of technological management training,

ii. Institutions for research and development and technological

support services

- Establishment and development of channels of communications
with the production sectors in order to ensure ample knowledge

of their technological requirements,
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- Development of training and advisory services aimed at business
men and executive and technical personnel in order to direct
their interests toward new applications of technology to their
products and processes and toward their possibilities of support
from the local technological service agencies; and, in general,
their orientation toward well-conceived and implemented technological
management,

- Planning of their own activities, with speci-l attention to those
aimed at service to the productive sectors,

- Establishment of suitable operational methods for cooperation
with enterprises in the formulation and implementation of tech-
nological development projects and for the provision of sciences for
the technological management of new investment projects,

- Development of the appropriate organization necessary to implement
activities aimed at serving productive enterprises. For this
purpose, the establishment and strengthening of departments or
units specialized in assisting the development of processes and
products and in troubleshooting activities.

This organization should consider the special supervision and
programming problems which emerge from the reorientation
of activities toward the problems of national production as well

as the necessary changes with regard to project evaluation and
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and control, financial management, relations with other
institutions, promotion between enterprises and public
relations, information and diffusion, etc,

Training of appropriate personnel for project management and
for assistance to enterprises in programs aimed at strengthening
their technological management,

Promotion of regional sectorial networks of institutions in

order to make the best use of their abilities and experience.
Coordination of activities of national sectorial networks to

better meet the requirements of the enterprises and sectors of

enterprises,

iii. Projects:

Identification and generation of new technological projects;
preparation and analysis of technological profiles as instru-
ments for identification and generation of projects for techno-
logical improvement, adaptation, innovation and creation.
Establishment of technological standards that may be used in
the preparation of feasibility studies,

Opening of the technological package in preliminary projects
and investment projects.

Organization of the use of local consultants and engineers in
the preparation of feasibility studies, preliminary projects and

investment projects,
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- Organization of channels of communication between those
responsible for technological management applied to the
process of project formulation and implementation on the one hand,
and national capacity for the design and manufacture of capital
goods on the other hand.

- Training for technological project management,

i
*
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