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 SUMMARY

The purpose of the presént paper is to put at the disposal of the govermments of -
the region information and elements of judgement for examining ahd evaluating

the advances made in the execution of the Vienna Programme of Action on Science
and Technology for Development (PAV) and its Operational Plan, the former having
been adopted by the General Assembly in December 1879 and the latter by the
Intergovernmental Committee on Science and Technology for Development in June 1981,

Given the nature and character1st1cs of these two instruments, the method
chosen for carrying out the assessment consisted basically in comparing the -
situation in these last years with that prevailing in the region, first, in the. -
1950s and 1960s, and then in the decade of the Vienna Conference, that is, in
the 1970s. ThlS comparison was made on the basis of the eight flelds oY programme
areas into which the operational activities’ proposed for putting PAV 1nto practlce
were, grouped and Whlch constitute 1ts Operatlonal Plan. .

In rev:ew1ng the situation in the 1950s: and;1960s attention must be drawn
to the leading role assigned to technical progress -and its international '
dissemination in the initial conceptualization of development problems elaborated
by ECLA as well as to the analysis of the relations between Latin American
development and technology with empha51s on Industrlallzatlon. e

Various ‘regional events, sueh as the Punta del Este Pres;dentlal Meetlng
(1957) and the conferences organized by ‘ECLA, 'UNESCO, and the OAS in the 1960s
and 1970s may bé regarded as landmarks in the growth of awareness -of the 1mportance
of the technologlcal factor in development, :

ThlS 1ncreased concern for scientific and technological development gave
rise to the ereatlon of several pollcy organs, the establishment of centres and
research units by the governments, the broadening of research activities in. the
universities, and the initiation of a group of studies on scientific¢ and :
technologlcal problems.' Perhaps the most notable feature of the period prior to.
the decade of the Viénna Conference in the institutional field was the initiation
of the act1v1t1es of the national entities for scientific and technological - '
research in various countries of the region, an area in which it fell to UNESCO
-as is known- to play a fundamental role. All this largely contributed to the
incorporation of many of the regional proposals into the Vienna Programme - of
Action, with the result that a major part of its recommendations coincided with
pollcy measures already 1n force in the reg;on.

It is not easy to dlstlngulsh accurately between the 31tuatlon whlch
existed in the region when the Vienna Conference was held and the subsequent
advances achieved, since scientific and technological progress in the region
in the past 20 years has been the result of a continuous and gradual process,
and the information that ought to accompany it is fragmentary and usually out
of date. Nevertheless,; it is possible to indicate the main changes and trends
observed in Latin America since the adoption of PAV and to complement this
information with some overall appraisals of the importance and scope of
these changes. '

/The analysis
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The analysis of the information.available */ does not establish a clear
and direct relationship between the changes and trends observed in the region
and the adoption of the Vienna Programme of Action. Along with the action this

Programme may have :inspired, there are other factors more closely linked wlth
the dynamic of.Latin- American development andw1fhreglonal sclentlflc and

techncloglcal development which are. probably more important. .' Ml T
Nonetheless the Vlenna Conference served to legltlmlze reg;onal proposals,
conferring on them the. support of the 1nternatlonal community, it stimulated the
crystallization of concern over the need to have an endogenous scientific and =~
technological capacity; it represented a guide-post for the 1nvest1gatlon of
technological development in the region and the developlng world and likewise
helped to systematize the analys;s of the contributions of scaence and technology

to the aims of development. ‘ R

An overall appransal of the advances made in the’ reglon 31nce the Vlenna :
Conference in August 1979 shows some progress in the appllcatlon of sc:ence and
technology to development, though this has been affected by the economic crisisi”
In the. field of scientific and technolog;cal policy, although there have been no
marked changes, there is.a noticeable increase.in the dynamlsm of some subreg;onal
agencies. In the case of sclentlflc and technologlcal 1nfrastructure there “are
relatively minor changes. . As regards transfer of technology there were retreats'
and advances in different countries of the region, given that whereas some - .
dismantled the mechanisms regulatlng imported technology, others extended their
range of competence.. . The. .contipuance of the flow of exports of technology
should,-hovever, be mentioned as. a: slgnlfzcant fact. -The. tralnlng of human -
resources -followed a mederate. course and. postgraduate programmes in: sc:u.ence and
technology continued to expand -although less rapzdly- 1n the large countrles.-

., The flnanclng of scientific and technological development showed some.
varlatlons and,. in greater or. lesser degreee, all the ‘coutitries of the reglon felt
the :impact of -the economic crisis and the auster;ty 1n ‘public expenditure, whlch'
prompted a reduction in the resources avallable for Sciénce and technology AV
regards the information systems, mention. should be made .of the’ efforts to-sét up'
subregional and regional networks. The . work of research became more clcSely
linked with: the productlve sector, but with varying results in the different
countries of the region; there was. also an increase and expan51on in the activitles
of regional and international co-cperatlon although some of these schemes of a
bilateral, subregional, reglonal and. extrareglonal type are cnly recently
begihning to function or are.in. thelr initial stages. L :

Similarly there was progress in the ccnceptuallzatlon of scientific and
technological policies,. although a review of the approaches proposed is needed in
the light of the advances in new technologles -partlcularly those linked with
mlcroelectronlcs- and the new socioceconomic. context observable 1n the reglon. -

i

. %/ The main Source of 1nformat10n has been the questlonnazre prepared by the
United Nations Centre of Bcience and:Technology for Development, answered by 18
countries .of the reglon, tcgether with national reports, technical- papers,
scientific articles and reports of other international bodies.

JTo conlplete -
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To complete this appraisal of the regional changes and trends in science
and technology since the Vienna Conference mention might be made of some concrete
achievements in the field of the generation, adaptatlon and appllcatlon of
technologles to the problems of development,

In Braz1l the. programme for the substitution of petrol by alcohol
( PROALCOOL) led to.the solution of a number of technical and economic problems
in aspects of agriculture, finance, distribution and marketing, and alsc in
1ndustry.

o L

MOreover,rthls country has begun to preduce microcomputers and is
experimentally producing microchips and has made appreciable progress in the
investigation and production of optic fibres and in the use of laser beams in -
telecommmications; it has constructed several models of aeroplanes with its
own design and technology (Bandeirante, Xingu, Brasilia), through EMBRAER
although some parts and components continue to be 1mported ‘

Mexlco can also poznt to con51derable successes -in technologlcal development
and application in the past decade, a trend which has continued during the last
four years, The. energy. sector is the one that has advanced the most in this
respect, particularly through the processes perfected by the Mexican Petroleum
Institute (IMP), the Electrical Research Institute (IIE), and the Nuclear Research
Institute (ININ). . A

- It is also noteworthy that, in ‘the wetallurglcal sector, the HYLSA process
of direct reduction has continued to galn 1ntermat10nal acceptance,

In Argentlna the Natlonal Instltute of Agrleultural Technology (INTA)
has developed new varieties of seeds, devised systems for the management of soils
and cpnducted research on the best use of fertilizers and pesticides, which has
fostered the notable increase in agricultural yields in recent years. The
programmes in the nuclear energy field have continued to make 31gn1f1cant progress
and it: is foreseen that the construction of the four nuclear power plants
contemplated in the Nuclear Plan for 1979-1997 will be largely a national
enterprise,

.In the Andean group, the Andean Technological Development Projects (PADT)
have led to the design of processes and equipment for the bacterial leaching of
. copper; to the elaboyation of new food products based on raw materials available
in the region (cotton-seed fish, cereals, etc.), and to the:efficient use of
hard and heterogeneous tropical timber in housing construction.

Other examples would be the progress made by the Meat Inst1tute in Uruguay,
Whlch has devised an industrial process for destroying the virus of foot-and-mouth
disease in newly-slaughtered meat, and by the Central American Technological
Research Institute (ICAITI), which has invented the Ex-Ferm process for the
production of ethanol from sugar cane, a method which differs from that adopted in
Brazil, in that it permits and economic production on a reduced scale.

/The outlook
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“‘The outlook for the application of sciénce &nd technology to the .
development of thé rbglon ‘during the present decade 'and its projections.up . to ..
the end of the century is’ closely bound-up with the changes that have been taklng
place in the scientific and technological system, with the challenge inherent in
the recent technological advances at world level -in particular microelectronics
and blotechnology, 1nclud1ng genetic engineering- and with.the new scciceconomic
81tuatlon, both' reglonal ‘and . international. The full application of the Vienna
Programme of Action in Latin -America’ is conditioned by these three factors.. .

As a result of the efforts made during the last 25 years, and partlcularly
in the decade of’ “the 19705, which c¢ulminited in the Vienna Comference, the. reg;on
possesses a sc:.ent:l.f:.c and technological potentiality capable «of rapid expansion and
orientation tonards the reailzatlon of its development posSihilities.. Even soy, -
as has been. stated above, it 13 ‘elear- that the internationdl and regional reality
which governed the preparatlon of the Vienna Conference and the elahoration of. .
the Programme of Action there agreed has undergone a .profound change in the. four
. succeeding years and there seems to be every 1nd1catlon that this prooess of
-change will oont:l.nue for Several years IRt
In these clrcumstances 1t would appear to be necessany to undertake a -
. contlnuous fbllow—up Y this chénglng reality, regarding it as an essential factor
in the seavch for new perspectlves for' the ‘development: ofiScience and. technology
at the national and regional level., A follow-up process would enable elements of
judgement and criteria to be extracted which could be used on the occasion of the
‘aforementioned’ mld-decadh review to be carried out in/ 198%; in order to analyse
the practical appllcatlon of the Vienna Programme of Action on the mnational, .
subregional and reg;onal levels. If necessary it would appear apportune to
:1mod;fy and adv;se on strategy 1n the llght of the events and tnends analysed.
Slmllarly, 1t would also be approprlate to con31der the possxh&alty of
requestlng ‘the. reg;on to indicate some''priorities, in the 'context of the programme
areas and the wide range- ‘of acthLtles .covered by :the Gperational Plan, .so. thar
future efforts and resources could'be concentrated in areas -of partlcular 1nterest
to the region, given 1ts distinctive featuresn A TR . .

The v1ab111ty of the Flnancaal System of Science and Technology fbr
Development seems likewise té reéquire the region to take up a position in the
matter. As will be recailed; thé System was created with an initial funding of.
USe?SOnulllon for the perlod’lgao-lgsl which were to.be-gradually increased to a
level of approxlmateiy US$500nulllon annually towards the mid-1380s, In actual
fact, only 38 million has been: available in ‘the period 1980-1981 and eight

.additional million in 1982, This needs to be taken into account in proceeding
with the’ execution of PAV and requires fhe adoptlon ‘of arregional posmtlon on
the subject. S e : R P A T S o
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Introduction

1. The Vierna Programme of Actlon on Sc1ence and Technology for Development,1/
adopted by the General Assembly at its thlrtyuflrst session,?2/ made the regional
commissions directly responsible for promoting the appllcatlon of science and tech-
nology to the development of the developing cowntries (paragraph 93 ¢ and d). In
it the organs, organlzatlons and bodies within the United Nations system were also
assigned the task of assessing and revising the implementation of decisions and
recommendations of International oonferences related to the field of science and
technology (paragraph 106 a).

2. this same ‘cornection the Operational Plan for the Implementation of the
Vlenna Programme of Action on Science and Technology for Development 3/ confirmed
and specified the functicns to be carried out by the regional comissions in the -
field of science and technology (paragraph 48), It likewise suggested that they -
place on. the agendas of -their meetings in 1983 3 rev1ew of the 1mplementation of
the Vienna Programme of Action (paragraph 61).

3. The Medlum-term Plan for the pericd 1984~1989 4/ also relterated that the
follow-up and review of the Operatlonal Plan would be carried out in close
co-operation with the regional commissions and moved the date of the reglonal
examination of the 1mplementatlon of the Vienna Programme of Action for 1984 so that
it coincided with the se331ons of the reglonal oomm1331ons scheduled for that year
(paragraph 2014), - '

B, The ECLA Programme of’ Work for 1984-1985 5/ approved by the Commission and
submitted to the General Assembly for its c0n51derat1on, provides that, in accor-
dance with programme component 20.1.4, Evaluation of the process of appllcatlon of
science and technology to development, technical documents be prepared in which..
consideration is given to the progress and aohlevements realized in that process.‘,-

5. 7 This document, prepared in oo-operatlon with the United Natlons Centre for .
Science and Technology. for Development; meets this requirement and makes available
for the governments of the region background data and criteria for examining and -
evaluating the progress made in the ‘implementation of the Vienna:BrogramMe of Action.

6. The review and assessment of the implementation, both at national and regional
level, of the Vienna Programme of Action on Science and Technology for Development
and its Operational Plan will be carried cut at the ninth session of the Committee
of High~level Government Experts on science and technology for development 5/ which
will be held at Montevideo, Uruguay, on 23-24 Jamary 1984, It is also expected
that its results will contribute significantly to the mid-decade review scheduled
for 1985, as provided for in the above-mentloned Operational Plan (paragraph 562).

T P;rst of all this dooument considers the background information on science
and technology for development in the region up to ‘the end of the 1960s and then
describes the situation prevailing during the 1970s which culminated in the holding
of the Vienna Conference. Secondly, it contains a description of the main trends
observed in Latin America during the past 20 years in the fields of action
considered by the Operational Plan, and finally it includes a short examination of
the main problems considered by the region in the application of science and
technology to develgpment in the 1980s,

/I. SCIENCE



I. SCIENCE AND TECHNOLOGY FOR ‘THE DEVELOPMENT OF LATIN AMERICA
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The 19"505 and 'the 19603

8. The p!'oblems related to science and technolog:l.ca.l development dre a
matter. of .growing ‘concern in the region,” ‘The drive tcmards econdmic gmwth, and
in particular, industrialization, from the time of the First World War, which was’
accelerated by the international depression of the 1930s and by the Second World
War, was a. oontr:l.buting factor in the :anorporatlon of new pmduction techniques
and new services into-industry and other production activitiés, All this became
more dynamic with the- :l.nplemen‘tat:.m of delibérate policies of J.ndustmallzatlpn
by virtue of which new.technologies were 1ncorporated even when their incorporat:.on
was not an explic.it objective of such pol:.c:l.es. It mist be confessed that the
concern to win relative national autonomy in the fields of science and technology
was rather a marg1na1 part of those policies. -
9. Technical progress and :Its diffus:.on at 1ntemat10nal level played ar :
leading role in the initial:- ccncep'tuallzation of ‘the problems ‘of development by
the Economi¢ Commission for Latin America. Back ‘in’ 1949 7/ an’ indication” was given
of the .extent to which' technical progress and its result were’ inequitably L
distributed to explain the differences between central and peripheral’ countries,
Shortly thereafter, another study devoted much space to the subject of technical
progress, pointing out inter aliaits effect on the’ demand for primary products
and on the region's imports, its influénce on real income, the way in which it
affected productivity in the centre and in the’ periphery as well as how it
determined the distrdbution and ysé of the- factors of. prodnctlcn. However, other
concerns of ECLA in the :1950s-:and the 1960s, such as the external imbalance, the
process of industrialization, and planning and social development made it impossible
to go deeply into ‘the subject of the technical progreéss generated by endogenous
capacity, although it may be stated that the concern for science and technology -
and their impact on the socicetononic developmént of the ‘Pegion has been latent in
~ the thinking of ECLA and in 'the studies produced by other regional organ:.zations
and by dist:.nguished Lat:.n Amer:.can th:l.nkers. o
10, vT‘In '.the regiona.'!,vpa:per for the Vienna Conference 8/ ECLA sunmamzed the o
relationship between the Latin American development pr'oeess and technology,
follows: . s SRR S :
“The grea't majomty o'f-the Latm Amem.can countmes have begun a pmcess of
gradual industrialization’ afd: import substitution in-the courseé of the last two
or three decades, Unlike develcpments in developed countries, a great part of
Latin American industriaXibation hids been based on ‘an imtat:.ve tse of technological

design omgina;t:.ng 'abroad several years pr\eviously. Genet-ally speakmg, the .
T R e Cr eax /absorptlm of a

g '.__"_.P"‘:"
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absorption of these has been associated with the granting of subsidies both to
national and foreign capital and more recently has involved the entry of
transnational corporations, engineering firms and financing agents from the
developed world, Since most of the technology brought into operation originated
outside the region, and since the cowmtries have had to obtain it in very imperfect
markets, it is hardly surprising that the opening up of new branches of industry
and technological change in the Latin American countries have been linked with the
extraction of surpluses from the production system of these countries, particularly
in the form of the tapping of oligopolistic income by the transnational
corporations, "

11. "Analysis of the scientific and technological problems of Latin America
and the Caribbean should not be concentrated solely on the industrial sector,
Although it may be stated with some certainty that in the region the agricultural
sector has experienced notable technological progress ~characterized, inter alia,
by the application of improved crop and livestock techniques; improved management
of farms; the use of new varieties of seeds; the use of mechanical power and
equipment, the use of herbicides, pesticides amd chemical fertilizers; and
improved use of water- it must be admitted that the average yields of numercus
agricultural products have shown very little increase, particularly in comparison
with the lewvels obtained in other parts of the world, Modernization has been
accompanied by processes of proletarianization of campesinos, the crystallization
of new forms of social stratification, an increase in rural wnemployment and the
expansion of the agricultural frontier as the principal resource in increasing
production,"

12, This describes some of the main problems confronting the region in enswring
that science and technology make an effective contribution to sociceconomic
development,

13, As the socioceconomic development process advanced in the past three decades,
the governments of the region became aware of the growing importance of the
technological factor in the develcpment process, It should be pointed out in this
respect that although this awareness tock shape during the 1960s, some cowntries
had previously already initiated efforts in the field of scientific and technolo-
gical policy. Attention might be drawn to the following basic landmarks in this
process of growing awareness concerning the subject; the Punta del Este Presiden-
tial Meeting (1977), the Conference on the Application of Science and Technology
to the Development of Latin America (CASTALA) organized by UNESCO in 19653 the
creatign of the OAS Technological Development Unit in 19663 The Regional Plan of
Action for the Application of Science and Technology to Dewvelopment, prepared by
the United Nations Advisory Committee on the Application of Science and Technology
to Development (UNACAST), in co~operation with ECLA on the basis of the World
Plan of Action, between 1970 and 1972; the 0OAS, Conference on Application of
Science amd Technology in Latin America (CACTAL, Brasilia, 1972) and the ECLA
Meeting on Science, Technology and Development in Latin America, held in Mexico
City in 1974, This increase in the concern shown for scientific and technological
development gave rise to the creation of various political bodies, to the
establishment of research centres and units by govermments, to the extension of
research activities in universities and to the initiation of a series of studies
on scientific and technological problems, which gradually became what is known

as the "Latin American School™ in scientific and technological policy.9/

/i, All
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14,  All these ooncerns ta’ken together- with the work previously docne by ECILA,
did not, however, constitute enough incentive. for the creation of s:LgnJ.flcant
sclentlflo and technological capacity to deal with the regions main, development
problems during the 1950s and 1960s, . This happened anly -and, then only partially~
during the 1970s, when the efforts made in the r-egion largely changed this
situation. ~As a result of the acceleration of economnic growth and of certain
policies deliberately aimed at science and technology, a large number of Latin ..
American and Caribbean countries made 51gmf1cant progress with respect to the
establishment of scientific amnd technological capacity. This progress was not
exempt from problems and contradictions, as ECLA indicated in the aforementioned
regional document prepared for the Vienna Cenference,10/

15, "In brief, the region presents a complex situation in which the countries
which differ with regard to how far technical progress has penetrated into them,
are s:.mltaneously facing old structural problems; these include the lack of
fairness in society's share in the fruits of progress, manifested in unemployment,
underemp loyment.and urban and rural marginality, and the high degree of extemal
dependence, wh.lch although it varies from country to coumntry, has a decisive
influence on the weight of the government and the possibility of progressing
~towards more complex structures of production. . Together with these phenomena there
are positive elements, such as. the appearance of local teohmloglcal efforts in
the moderm sector (J.ndustmal, agmoultural, or cmmerc;a.l in, some of the
coumtries), the relative. importance in the world oontext of. the natural resources
which the region possesses, and some awareness of the poss:.b:.lltles of intra~Latin
American co—operatmn on. the basis of the semi-maturity and complementarity
achieved in the production syste:ms in the different countries,"

16. . During this decade of transition from the 1870s, the awareness of the _
characteristics. and magn:.tude of and possible solutions to the problems emerg:.ng
from. the applioetlm of sclenoe and technology to the activities undertaken in
that direction .put. the region.. in a position of honour with respect to the thought
and action engaged in by the developing countries on the subject. An example of -
this is the adoption in 1970 in the Cartagena Agreement of common treatment of
foreign investment and the. transfer of. technology and a subregional technological
policy and. standaz-d regulatwns concerning industrial property. Argentlna,
Brazil and Mexico had been .the first to adopt a group of measures in the f1eld of
scientific and technolog:.cal policy and planning and in jthe regulation of ‘
_technology imports, . Perhaps the most cutstanding institutional development of the
period prior to the deeade of the Vienna Conference was the entry :mto operation
of national science and technology research models in various ‘countries of the
region in connection with which UNESCO has a fundamental role to play. Ment:.on
might also be made in this connection of the estzblishment in 19561 of the ‘
Pan-American Committee on Technical Standards (COPANT) to co-ordinate the work of
all the institutes engaged in standardization in the r'eglon-

17, . The result of all th:.s was that much of. the reglon s thinking was incor-

porated into the Vienna ngramme of Act:.on so that many of its recommendations
co:.ncide with policy measures already appl:.ed in the region,

/B. The
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- The decade of the Vxenna Confemnoe 11/

8. . The V:l.erma ngramne of Aetzonrwas the result of an "upward pmcess" of
: Pmparatlon, in the first stages of whith entities at national level participated,
then regional. bodies were. brgught into the process and, finally, the negotidtions
were held at global .level, --fhe aforementioned Operational Plan for the :melemen-
tatlon of _the.Vienna Programye;of &ction 12/ envisaged e:.ght fields, or programme
areas, on the basis.of which consideration .will be given in this section to’ “the
s:.tuaﬁ.on prevaul:.ng in the_region when -the: Vienna Conference was held, In ‘the -
_,follouing section the. ma:m changes and trends obServed reoently will be 1den1:1f1ed.

18, The eight main programme fields identifled in the Operat:.onal Plan are as

follows: : . T
I._ Scientific and tedmologn.cal pol:'.cies and plans for developmen‘t. S
..II, Creation and strengthening of scientific and teehnological infrastrucmz'es.
III....Chozce, acquisition .and. transfer of . technology, - - - ,

IV, Development of human resources for science &nd- technolog

» -Yo.Financing of science and technology:for developmenf. oo
Vi. Scientific and technological informaticmé : e T '
VII; .Strengthening of research and develomnenfbin and for de’velop:.ng countries

..and. their linkage to:the production system. - : :

B \_LIII,-- ;_Stmngxhemng of . co-opévation in the field of science and technology

e ar among develop:mg eountries:and betwem develop‘mg and developed countr::.es.

"’"‘5, TR t.l )

LT S

Area I' Scientific and technologlcal lollcies and
plans for deve lopment

20,. At the end of the 19'?03, when the V:Lenna Conference was held, the reglon
had achieved s:.goifmcant progress in the field of secientific and ‘technological
policy, primarily dn the realm of institutions and the formulation of po.'}ioles .
and plans of a oonceptual ‘nature for the 1mp1ementation of plans and programmes
and.for staff tr-ain.mg. T S .
21, Wi'l:h regard to instltut:.onSx in 12- countries ef the region science and )
technology councils had been set up; one country ‘had a department of science and-
technology and -six countries had -established sciefce: and technology wmits in their
. Planning. ageooies. . It may be said-that at the end ofthHe 1970s "the majorlty of
the Latin American. and Caribbean cowmntries had the minditon fumbeér of Insutu*tional
structures needed in the realm.of science and te;ehno}.ogy which - varying degrees,
made. it possible to.define; establish, co-ordinate “and. executé sdentific -
policies and, to " leeser extent, technological po‘]ieles" 18/ X

22. In sprte of the faet t’nat at fJ.r-st many of these insti"tutmns “took thelr '
inspiration from the efforts made by the industrialized countries to regulate the
rate and trend of scientific and.technological activities Ak al'EHough scanty °
attention. was .given in-the region to different contexts in Wi'eh Buch’ policies
were applied, 14/ during the 1970s-.a process of dnstitutiénal ‘apprénticeship was’
embarked upon, s Which led to a number of refoms designed to increase the
efficiency and improve the operations of the central scientific and technological
policy bodies, This process of apprentlcesh:.p, Wh.'l.ch to some extent was promoted

/by regional



by regional and subregional international bodies, such as UNESCO, 0AS and the
Cartagena Agreement, made it possible for the various countries of the region ..
which had-created or reorganized their own scientific .and technological pollcy
institutions at the end of the 1970s to benefit from the experience of countrles '
which had gone before them in this process of institutionalization., 15/

23. During this period the region's scientific and technological policy bodies
formulated a.considerable number of plans, programmes and policy documents at both
global and sectoral level, many of which were not intended to exceed the scope of
those bodies so that they could not be based on factors which would permit the
necessary and sought after incorporation of science and technology in the develop-
ment process. Although a study of the content, 1mpact and degree of implementatlon
of these plans and programmes has yet to be carried out, the general impression is
that most of them did not result in any practical application and that to a large
extent, the region's scientific and technological capacity developed with few
formal guidelines from the central scientiflc and technological policy=-making
bodles.

24. In spite of this comparative .ineffectiveness of the formal plans, a number
of countries of the region. established national programmes, identified priorities
and formulated policies which guided governmental action for scientific and
technological development, In Argentina, for example, a limited number of
"Naticnal Programmes" were drawn up in fields such as electronics, food technology,
epidemic:diseases and non-conventional sources of energy, which had preferential
status for the channelling of resources. :

25, In:Brazil:the first Scientific and Technological Development Plan covering
the period-1973~1975 had the merit of focusing the country's attention on the
impoertance of science and technology for development. The second plan, covering
the period 1975-1979, sought to increase the science and technology available
for structuring the national science and technology development system (SNDTC)..

26, In Mexico.two scientific and technological plans were formulated, the

second of:which covered the periocd 1978-1982 and had as its objectives technology
import substitution, the exportation of technology and the technolog:l.cal
strengthening of the structure of production. In the mid-1970s Cuba establlshed
the State Science and Technology Committee to co-ordinate the scientific and .
technological activities of the institutes belonging to. the Academy of Sciences
and the universities.. Other countries identified priorities, indicative programmes
and special projects, which concentrated on the alloaation of resources,

27, With regard to conceptual progress a number of methodologles for the
formulation and 1mp1enentation of science and technology plans and programmes.
were developed and applied in the region. As in the case of institutions, a
process of conceptual and methodological apprentlceship was developed which |
enabled Latin America to overtake other developing regions.  The point studies
included, inter alia, the application of the systems approach to scientific and
technological policy,16/ technological 1nnovation and the wpgrading of adaptive
technological activitles, 17/ the differentiation between. implicit and explicit
science and technology p011c1es 18/ and the emphasis placed on the generation of

/demand for



demand for local technologies aid imxovata_.ons 19/ Likewise, technological policy
systems related to the process of :|.ntegration, “such as, for example, the subrégional
technological policy adopted by the Cartagena Agreement 20/ were :Ldentified in :

the region, _~,

28.. . The oountries of Latin America used a variety of instruments to put thelr
aclentific and ‘technological policies into practice. The aforementioned regional
" document for. the Viénna Conference identified a number of instruments for policy
fomulat:.on and the adopt:.on of teohnology and its’ incorporat:.on into the production
_sector to provide an incentive for the demand for technologies generated domesti-
. .cally and to train human resources.21/ By the close of the 1970s, the region had
. tried out a wide range . of mechanisms and :t.nstruments for implementlng scienoe and
_technology policies and DPlans,

oL
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2, Area 13 Cr\eation and strcnpthening of Sclentlflc o
and technological infrastructure

29.  Paragraph 108 of the Operatiomal Plan defines the scientific amnd technologioal
infrastructure as belng "the Set of 1nstitutions organizations, facilities, -
programmes and activities which in an efficient manner, strengthen the capacity

of the developing countries to choose, acquire, génerate and apply the resources

of science and technology for develcpmeht“ " -The document also makes it clear that
thia institutional infrastructure is necessary but is not in itself sufficient for
ensuring that science and teéchnology ddvance the realization of the objectives of
development.

30,  When the Conference of V:Lenna was held, tmmezous countries bf Latin America
had already estabJ.ished their own institutional infrastructure for sledence and™
technology .at’ yarious levels, sa that in the region as & whole there was evidénce
of significan' JProgress by conparison with the s:.tuation which prevailed during
the 1950s and the 1960s.

31, . The.institutional infrastructure for science and technology, especially in
 the fields of. agriculture, industry and’ minz.ng, was being gradually - consolidated
“in the region. . In this connection it should he pomted out that medicine and &
-b:.ology had already reached an advanced stage of development. -

32, - ,A't the same time thére was grow:l.ng awareness concerning the negative AL
.effects of the indiscriminateé importation of " technology, ‘and ‘as "a result the -

creation of bodies ' zesponsihle for regulaf:ing ‘the flow of imported technology
were created. However, the process of institutionzlization -did mot involve the
production sector and tended to be oonfined to the State domain.

33. The region shows great hetezogeneity as to the development of the inst:.tu—
tional infrastructure for sciénce and technology. Countried si¢h as’ Barbados,
the Dominican Republlc and Panama indicated in their ‘country réports for-the-
Vienna. Oonference that this ini‘rastmctuze w& “very limited aﬁd Waf in the prdcess
of expansian. In.Colombia's country report it was po:l.nted on:t. tHAT. the infra—-
structure was biased in favour of scientific résearch institu‘bes with little <
rconnection w1th the production centre.' Argentina s repbrt 1ndioated that 'the

/main problem



main prcblem was the need to co-ordinate the large variety of institutions engaged
in scientific and technologlcal activities, Brazil indicated that it possessed a
very, broad and complex range of institutions created in response to ‘specific

_ problems and that an effort was being made to co-ordinate them by’ créating the
aforement:.med national scientific and technological development system under the
leadership of the National Council of Scientific and ‘Technological Development
{CNPq); and Jamaica noted the overwhelming importance of the un:.versity w:.thin its
infrastructure and the need to establlsh other institutions,

34, In the 1970s the strengthenlng of the institutional infrastructure for
science and technology in the region received significant support from bodies :Ln
the United Nations system.: With financing provided by the United Nations '
Development Programme (UNDP) in many cases, UNESCO promoted the establishment and
regional co-ordination of centres for research in basic and applied sciencies, FAQ
lent support to research and agricultural extension systems, UNIDO provided
numerous technological research, standardization and productivity centres with °
technical assistance and UNCTAD contributed to the establishment and the improved
operation of bodies to regulate imported technology. In addition, the 0AS Regional
Scientific and Technological Development Programme provided technical and financial
assistance to a large variety of scientific and technological organizations in
Latin America, thereby helping to strengthen the institutional infrastructure.

3. Avea III- Choice, aoquisition and transfer of technologg

35, During the 1970s, Lat:.n America continued to import the majority of its
technology from the J.ndustmal:tzed countries. However, trade in technology was one
aspect of the region's scientific and technological development which experienced
significant change during the 1970s. Pursuant to decision 24, adopted by the -
Cartagena Agreement in 1970, governments began to intervene in the importation of
technology in: a number of countries of the region. The cbjectives were to reduce
costs, increase the bargaining power of local purchasers and to ensure more or less
that imported technology accommodated the Sioeioeconomic needs ~objectives which
were all to some extent met. In general it may be stated with some certainty that
the controls referred to tended to be conecentrated in what may be considered to be
an intermediate phase of the import operation; i.e., in the terms of the import
contracts rather than in the preceding stage, in which alternative technologies are
selected, and still less in the subsequent stage, in which the technology thus
introduced is sbsorbed in such a way as to ensure an effective transfer. At the
time of the Vienna Conference, the five members of the Cartagena Agreement
(Bolivia, Colombia, Ecuador, Per'u and Venezuela) and Argentina, Brazil and Mexd.co
had established technology transfer registries; and som¢ other-countries (Costa
Rica, Guatemala, Jamaica and the Dominican Republlc) were studying the possibility
of creating similar bodies. -

36, In addition, during the 19705, the relatiinely‘- more-advanc‘ed countries began
to export technology to other cowntries in the region, comsisting, in particular,
in engineering services and capital goods and even in "tum-key" plants. All this
took place in the context of a growing tendency to import capital goods and with
transnational corporations constantly making their presence felt in the technologi-
cally more highly developed sectors of Latin America,

/37. The



- 10 -

37, The.region's position with:regard.to the importation of technology showed
some :l.mpmvement during the 1970s, This is indicated by:the decrease in some
countries in. the ratio between. payments for royalties and exports. For exemple,
between 1970 and 1976, in Argentina, payments for voyalties and tedmlcal services
-as. a-percentage of _exports fell from 3.4% to less than 1%; in Brazil they dropped
£rom .3,1% to 2.6% and in. Mexico, from 8,5% to 5. 4% of the value of exports, 22/ It
must, however, be noted that payments.. for- moyalt:.es and technlcal semces -
censtitute a very pelative indicator of the real cost of imports of techno&.ogles
since, as has been shown, contractual arrangements do not necessamly reflect the
total flow. of payments xesultlng f'r'om a tr\ansaction. S , -.,.:,,-. I

38 In sp:l.te of - these relat.we :merovements payments of royalt:.es and feee are
.sta.,l,l fairly hlgh in. these countpries, . In 1975 such payments come- to . USS 595 million
J.n Brazil, and in 1980 Mexico paid USS$ 450 million for royalties and fees.- .
Moreover, it has been estimated. that in Brazil reg:.stered remittances for foreign
technology -came clese to US$ 500 million in 1977, while covert payments are said to
-have amoumted to over Us$. 1 b:.lhon 23/ "Thus, it:might be estimated that the region
spent, approximately Usé 1. 5.billion In direct paymmts assoc;ated with the
importation of technology- mder license contracts,,m.thout con51demng covert
payments and other .costs. assomated with this kind. of. transfer, which would probably
raise this figure by between: 50% and 100% (see, table 1). o

39. The 1mportat:.on of . technology ;meozporated in -capital goods has also been
rising ‘constantly in the vegion, &nd its volufi¢ and diversity makes it much more
significant than the importation of- teehnologr under license contracts, as may be
inferred from the 1nfomat:|.on conta;ned J,n the followmg paragraph I

1+0. In 1969 the reglon's balance of trade in c@n.tal goods closed w:.th a

negat:.ve balance of UsS$ 5 780 mJ.ll:Lon° 4n 1976, this negative. balance. had r;!.sen
notably ‘to US$ 18 709 million, a flgure which has risen still further, du.mng the
past.five yeam. In some recent estimates forn, 19 oountm.es of the, peg,;wn, it is
1nd:|.oated that.in 1979 US$ 23 %D mJ.ll:.on were spent on :meorts of ca.p:.tal geods. 2/

. J-A P A
lF.I:. On the basis. of some estlmates the techno;bogy "1ncarp0r'eted" in cap:.tal goods
,mlght represent, on average, from 10;-;1,5% of the values noted. s -
_4.- Area IV° wDevelopment of human resouroes for
- gcience: and technolpgz '
I & RN
42, UP unt:.l the m1d-19705 LatJ.n— Amemoar poseessed appmumately 55 000 scientists
and engineers engaged in research and. developrent activities, which represented
about 1.8% of the world total,  In spite,of this relatively small, percentage the
region made notable efforts to train h:.ghly qualified human resources for science
and technology dumng the decade preceding the Vienna Conference held in 1979,
- The: enpplment rates in post-—secondm!y education grew by about 15% a year on average
- betdeen: 1970 and 1977, and in 1978 appmmmetely 35% of the 350 000 wniversity
: gr'adua._tes were engaged in. actlmtzes directly related to- sc1enoe and teqhnology.zsl

L
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Table 1

LATIN AMERICA PAYMENT OF ROYALTIES AND FEES POR TBCHNOLOGY IHPORTS
(Mllllons of dollars)

Country L . Year - - Roy&ltyvand ti?ig_?agﬁéﬁf
Argentina_é]:w 7 _' o ?_'”197u e ”,fﬁiqi;é ;t:' .
Bolivia b/ T e ST 1.8
Brazil ¢/ . S Tagis .. 595,0
Colombia b/ . e .82
Costa Rica 4/ o N i ?iéfé' | ' "l6.5
Guatemala e/ - | o - 1976 ‘ _ S Y
Mexico £/ 7 7 T1980 T 482,7
Perug/ .. . - . -1980 . 7.u8
Trinidad and Tobago a/ 1915 ... 18.0
Venezuela h/ 1979 . 101.0

a/  United Nations Commission on Tramsnational Corporations. ' '"Transnational
Corporations in World Development: A Re-examlnatlon“ New‘York
E/C 10/38, 20 March 1978, table IIl-68, .-
b/ Board of the Cartagena Agreement Subreglonal Statlstlcal Informatlon
) . .System, Indicadores Sociceconfmicos 1970-1979; Lima, October 1981.
e/ Country papers submitted by Brazil to the United Nations Conference on
Science and Technology for Development, Vienna, August 1979.
4/ Country papers submitted by Costa Rica to the United Nations Conference
on Science and Technology for Development, Vlenna, August’ 1979
e/ Country papers submitted by Guatemala to the United’ Nations Cornference
. on Science and Technology for Development, Vienna, August 1979.
£/ Department of Foreign Investment and Technology Transfer., Anuario
estadistico, inversiones extranijeras y transferencia de tecnologia,
. Mexico City, 1981,. -
g/ Gustavo Flores Guevara, Prlnclpales tendenclas de la politica tecnoldgica
- industrial en el Perfi durante los afios setenta (in publication).
h/ Wiston Bricefio, Algunas ideas en torno a)l Fondo Andino para el Desarrollo
Clentiflco-Tecnol§glco, JUNAC, July 1982,

/43. However,
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43, However, the figures on personnel engaged in research and development show
that there are differences in the situation within the region. In 1970 the

largest countries -Argentina, Brazil and Mexico- possessed 68% of the graduates

in scientific and technolog:.cal -activities and. 70% of the total number of graduates;
in 1978 these figures had risen to 70% and 73%, respectively, whereas the population
of those oountr:.es repr'esented only about 60% of the population of Latin America.

- ‘Table 2 ‘shows 't:he ‘number of sc:.entlsts and engineers and technicians engaged
in- research and ‘development -activities at the end of. the 1960s. The heterogeneity
of the scientific and technological communities in the various countries of the
reglon is clearly shown in table 2. On the basis of a number of research workers,
it is possible to place the countries of the region in three main categories,

There are the large countries -Argentina, Brazil and Mexico- which at the time of
the Vienna Conference, possessed more than 8 000 research workers (24 000 in the
case of Brazil). These would be the countries which would be able to exceed the
minimum requirements for the critical mass judged necessary for the establishment
of a viable (although modest by comparison with the developed countries) scientific
and technological community;26/ then there are the medium-sized countries in the
Andean subregion with scientific communities fluctuating between 1 500 and 4 000
research workers. However, to judge by data on full time researchers, the upper
limit for the size of the scientific commmities of the Andean countries would
probably be 2 500 research workers whereas some cowntries of Latin America and
the Caribbean have a very limited number of research workers,- vary:.ng between: l+00
and 800 in a country, e

45, ' During the 1960s and the 18708, the region extended its fellowship programmes
and post-graduate courses sighificantly. In Mexico, the number of fellowships
awarded rose from 580 in 1971 to over 12 000 post-graduate fellowships betweern

1971 and 19773 in the mid-1970s, Venézuela organized the "Mariscal de Ayacucho
Programme', which gran‘ted close to>”10 -.000: fellowships,:.and Brazil increased its-
post-gr-aduate programmes in a numben of scient:.fic and technological fields by 200%.
200%, @ 0 : I .

L6 Finally, although thene are no recent oomparatlve data on the problem of

the mgra‘b:.on of professionals, it seems-there was a relative decrease in the”
emigrat:.on flows during the 1970s, especially-in the larger .countriess Thus, in
1978 an imcrease was recorded in the nuber of foreipn scientists working in Mexico,
which probably e"xceeded the number.of Mexican sciéntists emigrating for cood. - In
Brazil the em:.gratmn of highly qualified -professionals remained at its usual low
level and, what is more, many foreign scientists, especiial 1y Argent:.neans Chileans
.and Uruguayans,..wem attracted “fo that- cmmtr\y_. The':same may:be said of Venezuela.
The problem of ernlgf‘a'tlon became more sévere: in: the Bouthern:Cdna sceuntries, while
An the medium-sizedispd small countmes, ther Tack of 1deal ja iopportuni ties
continued to provide impetus for the emlgr'atlon ‘of shighliy quall fied: pe;rsonnel. In
this connectlon, it should be noted that, for example, over half the Peruvians with
Doctorates in mathematics were working abroad towards the end of the 1970s,

/Table 2
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47. The most important change in the emigration flows was the fact that the
United States and Burope were lar'gely replaced by Brazil, Mexico and Venezuela as
countries of destination for a growing number of scientists and engineers from
other countries—of the region.- -’I:h.us, #the migrations were técmg ‘o’ @ primarily
intra-regional’ charac'ter, whlle net departures from the region were tending to
d::.m:.msh. :

e wm dww o reew P T T

5. Area V: Financing of ‘science and technology for development

48, "Tn the mid~1970s, the region spent slightly over US$ 1 billion on research
and development, which represented slightly over 1% of the total world expenditure
on” this item, The region's effort in science ind technology during the decade
prior-to.the Vienna Conference was characterized by a substantive increase in the
allopcation of financial resources, 'alﬂwugh this growth was not wmiform nor was

it of the same magnitude and expensiveness of the growth in available human
resources. Thus, it might be estimated that at the end of the 1970s, Latin- America
was spending close to US$ 3 bJ.lllon annually, including the expendlture of the
pmvate sector, wh:.ch is even more difficult to estimate. P

49, ' Table 3 shows the fmanc;al resources for research and development available
in the Latin American comtries and the percentage of the GNP which those resocurces
represented at the end of the 1970s, The majority of thévcountries of the region
were spending between 0.20 and 0,.40% of their GNP a year on research and development
-figures which are very much lower than the minimum recommended in various -
international conferences (1% of GNP) and than that of the developed countries,
whose average expenditure exceeded 1.75%., The two exceptions in the region were
Brazil (0.61% and Venezuela 0,56%). T S

50. ‘It is also possible to distinguish between three categories of countries on
the basis of the amount of financial resources they allocated amnually to resaarch
and development at 'I:he end of the 1970s: . u_

a) The largest countries (Argentma, Braz:.l and Mexico) and, in addlta.on,
Venezuela, with expenditure exceeding US$ 200 million a year.. It. should, however,
be noted that Brazn, with an expenditure of US$ 1 150 million -a year in 1978,
could be’ plaoed in 4 _higher category, especially in view of the fact. that thz.s
- figure does not 1nc1ude the expenditure made by the private enterprises, which

'mlght ooneelvably represent not less than an additional 20%,

b) The med;mn-s:.zed counmes in the Andean subreg:l.on, exclud:mg VeneZuela,
whose annual emendlture on rvesearch and development Fluctuated between US$ 20
million and US$ 70 million a year. Cuba, with.over US$ 100 million a year. in
expenditure on research .and development,27/ m:,ght be considered to be in this
categorny, . . y . .

¢) The small cou.ntr:.es of Cenu'al Amemca and the Cambbean whlch allocate
between US$ 5 and US$ 10 million a year.for research and development. Paraguay
and Uruguay are also in this category. e
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Table 3

LATIN AMERICA: TOTAL EXPENDITURE ON RESEARCH AND DEVELOPMENT (R AND D)
SHARE OF THIS EXPENDITURE IN GROSS NATIONAL PRODUCT (GNP) TOWARDS
~w - THE END OP THE 1970s -

. C R R Total expenditure on R & D (thousands)
Country = . . .- National. - Year National - US dollars Percentage
currency currency of GNP

Large countries iy
Argentina Peso 1978 195 278 000 . 245386 . 0.39

Brazil " Cruzeirg. 1978 . 20°781 000 a/ 4 450 028 a/  0.64
Mexico | ‘Peso, o0 1980 8550 Q00 371 739 0.24 b/
Andean countpies - sy o ~ Ce
Colombia Peso 1978 805 372 20 600 0.11
Chile Peso 1979 2 445 290 85 652 0.33
Ecuador ¢ ouyBuepe e 1979 © 290 663" C 117827 0.13
- Peru .. 48el.-v .- 21976 . . 2 763 000 .- . 48 111 0.36
‘Venezuela - Bolivar.. : 1977 -~ 885 435 201 616 U586
Other Scuth American = s ‘
countries :
" Paraguay _ Guarani 1974 167 265 1328 . 0.20
Uruguay .. Peso 1972 1 858 3 300 0.15%
Central America - N o . :
Costa Rica Coldn . . 1981 - . .. 81 333 5186 . 0.17 */
El Salvador Coldn 1974 11 900 4 760 0.31
Guatemala Quetzal 1978 13 50u #/ 13 so4 */ 0,22 ¥/
Honduras -~ - Lempira - 1971 2 962 1 u81 . 0,20
Nicaragua ... .Cordoba - 1871 . 7847 cf 1121 ¢/  0.14 .
Panama . .. .. Balboa. .. 1975 - . 3.296 3 296 0.17
Caribbedn ' - - T 7 _ o
Cuba . Peso 1978 83163 = 112 270 .  n.a,
Jamaiea - " 7 J. dollar 1973 " 6200 6 820 ' 0.36
DomifiicanRep. . Peso 1972 1 561 1561 . 0.08°
Triniddd & Tobago | © 1970 - 51471 ;2586 . 0,82

Soupce: Jan Annerstedt, A Survey of World Research & Development Efforts,
.- Institute of Economlcs and Planning, Roskilde University, Denmarkj UNESCO,

_Scientific and technological policy in latin America and the .Caribbean « 4;

- Scientific poliey studies and documents No. 42; Statistical Yearbook,
1980, and Statistics on the scientific and technical personnel and the
expenditure on research and experimental development in Latin America
and the Caribbean, 19813 Internaticnal Monetary Pund, International
financial statistics, Yearbook 1981. - In the case of the Andean countries
and Bra21l, Costa Rica and Mexico, some of the data have been extracted

from various official documents—and some unpubllshed studles.
%/ Estimated figures,

a/ Does not include enterprises. engaged in prlvata productlon..
b/ Percentage of GDP, - ialn
c/ Data based on information from two research centres only.
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51, ’I'hus, at ‘the time the \henna Conference -was” 'held only four countries of

the region exceeded the US$ 100 millicn estimated around 1970 as being the minimum
needed for a critical mass of research and development.28/ The substantial increase
which -this requirement-must-have experienced around the end of the~1970 provides
some. indication of the need for regiomal and subregzonal co-operation in the jo:.nlng
of. effor'o's for the development of scientlflc and’ technologa.cal capacity. @ -

52, . The general impression of badcwardness which preva:nls in respect of Latin _
America where science and technology are concerned has to some extent. been mltlgated
by the great effort made by some cpuntries of the region during the- 197Qs, In this
respect, it is :meortant to. drew attention to the case_of Brazil, not only. because
of the high level of its expendJ.ture on science and technology but also because

of its high growth rate.sgln that gountry, the publ:.c finances allocated to science
and technology grew on aegrage by over 20% a year in real tems betwedny' 197. “and
1979. .

e Ee

53.. . This xeflects the dec:.sion taken by the Govemment ctf Brazﬂ to incoporate
sciénce and technology and reséarch”in particuliar into its development plans and
programmes, allocating huge amounts of financial resourees to them, The effects
of a similar political decision may also be cbserved in Mex:.co and Venezuela.
although to a lesser extent, e A

54, . ‘The fmanc:xal resources allocated for science and technology also show heavy
concentration in a few countries of the region; at the end of the 1970s, Argentina,
Brazil, Mexico and Venezuela, with nearly 60% of the populat:.on of Lat&n Amer:l.ca,
wére responslble :Eor over 85% of the reglonal oxpendlture on research’ and
development. B :

55.' Dumng the 19703 there were same ohanges in the financ:mg of r-eeearch in
so far as the dest.matlon of the r-esources was - concerned, There are indications
of a gradual change in emphasis so that research projects carried out in Guatemala
and independent centres would be channelled towards those which incorporated the
.production sectors, For example, the Indicative Science and Technology Programes
of Colombia and Mexico began to “incorporate enterpmses of the production sector;
INTEC of Peru greatly increased its participation in the formulat:l.on and execution
of researoh projects, while FINAP in Brazil granted a larger shane of 113 easy
loans and donations to publlc and private enter'pmses.

56, F:l.nally, at the end of the 1970s, greater inteérest was noted on the part of
. the international bodies in the financing of science and technology. IDB had

' granted loans_to Brazil and Argentina, 0AS was eontinuing’ with the Regional
Sc:.entlf:.c and Technological  Development Programme and UNDP was - begmning to
channiel moré resources for the dEvelopment of the reglon ] scnentif:.c and techno-~
log:.cal eapac:[ty. S S S oo . LA -

g
cra e

6 Area VI Sc1ent1f1c énd technolog:.cal 1nfonnatmn

57. Dumng-the 19703 the region: made mgn:l.f:.cant progress :m the establlshment
of scientific and technolog:.cal information systems, in particular by oompanson
with the situation.whith prevailed during ‘the 1960¢, in which theére had been- very
few bodies in this fJ.eld and practlcally none wh:Lch were l:mked w1th the T

production seqtors.29/:
/58, Dur':l.ng
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58, During the period under review, notable progress was recorded in respect of
the establishment of information' and similar centres. Tigures are available which
indicate the level reached in:some countries. For example, in 1976 Argentina
possessed 189 specialized libraries in the university sector alomej30/ at the end
of the 1970s, there were 196 information:-and documentation institutes in Uruguay; 31/
in 1978 Bolzv:.a had 168 specialized libraries and documentation centres 32/ around
1979 Jamaica had established a network of 15@. information units, libraries, archives
and . documentation centres; 33/ in the mid-J970s, there were 140 lz.brames, archives
and information and doctmentation centres in Costa Rica; 84/ while in. 1975 Cchile
possessed 380 spec:.al:.zed lz.brames and documentatlon centres.SS/

. 1 . ’
59. In addltlon, there are some countries which are trying to int'egr-ate their
. documentation and information centres into national networks, as shown by Brazil's
effort to set wp specialized networks in fields such as humen biology -and medicine
and nuclear and agroindustrial research, Mexico established the Data Bank Consul-
tation Service. (SECOBI) to integrate the specialized data centres, while Cuba made
an effort to co-ordinate over 500 scientific and technological information and
documentation units, ILikewise, efforts were made to link the scientific and
technological information systems with the production sectors (see for example the
work done by the Pund. for Information -and Documentation for Industry (INFOTEC) in
Mexico, with special emphasis on small and medium~sized industry; the Institute -
for Research in. Industrial Technology and Technical Standards (ITINTEC) in Peru,
with its system of consultations and blbllogr-aph:ncal retrieval for entrepreneurs,
and the. Technolog:.cal Research Institute (INTEC) in. Ch:.le, with its 1nfomat:.on and
extension service for industry. :

60, At -the time of the Vienna Conference, some efforts of a regional and
subregional nature were also recorded in connection with the establishment of
chronological information systems. In 1979 a meeting of government experts was
held under the Cartagena Agreement in which consideration was given to the propesal
to establish the Andean Technological Information Sydtem (SAIT) and to facilitate
its adeption by the Cartagena Agreement Commission, In January 1979 the Latin
American Economie System (SELA) convened a.meeting of govermmental experts and
representatives, which recommended the formation of an action.committee for the
establishment of the Latin American Technological Information Network (RITLA), a
recommendation agreed to by the SELA Council in its decision No., 36 of September
1979, in which. Rio de Janeiroc was specified as the headduarters of this Committee

61, This shows that systems for scientific and technological information for
development had to some extent been institutionalized in the region by the time

of the Vienna Conference, However, some problems still remain, such as the linkage
between these systems and the production sector and the co-ordination of the .
various 1nformatlon and documentatlon centres,

7. Area VII: Strengthenlng of research and development in and
: ~for developing countries and their linkage
' +to the production system

62, At the close of the 197038, the region's research and development capacity
had reached a stage of significant development, particularly by comparison with
the situatién vhich had prevailed in the two preceding decades, as shown by the
information contained in the preceding sections concerning the financial and human

/resources allocated
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resources allocated to research and the:progress made in respect of its dnstitu~
‘nonalizata.on. Nevertheless, the expenditure on research and development in the -
region around 1974 amounted to only about.2.6% of the expenditure by. the United .
States of. America on this item- 38/ and around: 1977 only slightly.more than. 1% of
‘the authors. published in international scientific journals were Latin Americans. 37/
This. indicates, that even with the considevable effort made during .the 19708 5 the
region-had a. lmg Way to go to develop saent:l.flc amd ‘technolog,ical msearch
capacity. - . o SRR - e By e RS

63. Scientific and tec.hnological -research in the region is scattered over three
sectors -the univereities, including all higher educational facilities in which |
research is conducted; the government, including independent government agencies,
agencies  dependent on the. central government and public and mixed enterprises, :
and-the private sector, including independent private entities and priwate enter-
prises, Table 4 shows the way in which the research effort is distributed over
these three sectors. - It may -be seen that in spite of the fact that.the highest
concentration of research workers was- to be found in the wmiversities (for example,
70% in Venezuela, nearly 65% in Brazil and 58% in Costa Rica), .the government . . .
sector received the largest share of the financing. The predominance of. the public
sector in the sectpral distribution of financial resources:was particularly evident
in Peru (82%); in Brazil and Venezuela, although their flguresare not en'l;irgly
comparable with those of the other coumtries: because no information is available :
‘for :the expenditure of the private sector and.other sectors, 'the situat.wn may be
said to be similar. - e

64, IniMexiwoy Chile, Colombia and Ecuader, govemmental .centres absorbed .
between 60% and 64% of the total expenditure: on research and development. In Costa
Rica the situation.was -different, in that the universities and the government both
Played a significant role in the allocation of financial resources for research
(48% and 43%, respectively). This indicates that in most of the. countries on
which information was available, at the end of: the 1370s there were imbalances
between the :allocation of. financial resources.and the dn.str:.buuon of human’
resources for SCJ.entlflc and technolog:.cal research in. the a:t.fferent execut:.ng
sectars., RTINS : . T T ) T ; .

65. To see- the way in wh:l.ch resaarch was omecnted and .'.L'tS lJ.nk w11:h the pmblems
of development at the end of the 1970s, please consult table 5, which summardizes
the research profiles of five .countries of the region (Brazil, Me:uco, Colombia, -
Venezuela and Costa-Rica) in terms of the number of: research workers and the. . |
.distribution of- the research expenditure among the .different. f;.elds or sectors.of
research. - ST P . s

66, In nearly all these countries, agmcultural research was the most J.mportant
in respect:of finam:mal BUpPpPOrty. receiving 48% of such support.in Brazilk, u5% in
Colomtia and 46% in Costa Ricd, "Venezuela and Mexico attached oorﬂparat:.vely less
importance to this field’ than d:.d the other three countries.

B R s
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Table &

LATIN AMERICA: DISTRIBUTION OF RESEARCH WORKERS AND EXPENDITURE ON RESEARCH
AND DEVELOPMENT IN SELECTED LATIN AMERICAN COUNTRIES AROUND THE END OF
THE 1270s AND BEGINNING OF THE 1980s

(Percentgges)

)
A

, Executing sector
Countries

Universi- Public Private
ties sector sector Total
and others

Large countries '
Brazil Research workers (1978) 65 . 35 100
Expenditure (1980) 27 73 cos 100
Mexico Research workers (1980) 37 55 8 100
Expenditure (1978) 25 62 13 100

Andean countries
Chiie Research workers ree P caa 100
Expenditure (1978) 17 63 20 100
.. Research workers (1978) Ly 46 10 100
Colombia pybenditure (1978) 27 60 13 100
Research workers (1979) Lo 52 8 100
Eeuador ¢ enditure (1979) 14 g+ 22 100
peyy ReS€@rch workers {1576) 56 36 8 100
: Expenditure (1976) 13 82 5 100
Research workers (1977) 70 27 3 100
Venezuela by renditure (1977) | 28 72 100
Other countgﬁes ” an 6 100
. . _ Research workers (1981)

~/Costa Rica Expenditure (1881) 48 43 S 100

Source: F. Sagasti, et al., Un decenio de tramsicifn: ciencia y téénologia en
Am&rica Latina v el Caribe durante los 70, op.cit., tables 20 and 21,
on the basis of official figures.

" /Table §



Table 5

LATIN AMERICA: DISTRIBUTION OF RESEARCH WORKERS AND EXPENDITURE ON RESEARCH BY
FIELD OF APPLICATION IN SELECTED COUNTRIES

(Percentéges)

Large countries Andean countries Other countries
. h Brazil : Mexico Colombia .. Venezuela Costa Rica
=search area (1978) (1978) (1978) -(e71) - - (1981)

Research Expenditure Research Expenditure Research Expenditure Research Expenditure Research Expenditme
workers on R and D .workers on R and D workers on R.and D workers on R.and D workers on Rand D

. Enviromment and

natural resources N.a. 4 . 6 10 10 5 5 6 . g8 . 7
. Agriculture, hunting, - 27 ' .

forestry, fishing N.a, ug 13 20 L5 24 : 28 . 37 46
. Exploitation of o .

mines and quarries Nod. b 1 35 o 1 1 2 2 1 . 1
« Manufacturing D.a, 12 .12 14 7 12 9 _
. Energy resources N.a. 11 g 7 1 - 2 2 f 2 5
. Housing and , : —

construction D.a, - .3 2 1 3 ' 2 2 1
. Transport and tele- . 8 » : : : ;

communications n.a. 2 : 1 ' 2 2 : - - - -
. Health n.a. 5 15 12 27 16 23 22 18 15
. Social Development Ned. 10 . 29 10 . 22 18 12 12 2u 19
. Basic Know=how n.a. Y ‘ 9 3 A ‘ 5 L 5 4
« QOther N.d. - T2 - ' - S - : 12 ' 13 - -

Total - 100,0 +100,0 10b°0 o 100,0° 100,0 - 100,0 100,0 100.0° 100.0

urce: F, Sagasti, et al., Un decenio de transicidn: ciencia y tecnologia en América Latina y el Caribe durante 1lds 70, Lima,
GRAPE, March 1983, table 22.
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67. After this common denominator has been taken into econsideration, it is
possible to identify two situations. In the first place, the large countries
(Brazil and Mexico) put priority on industrial. technology and energy research.
Brazil spent 12% and 11%, r'espectJ.Vely, on ‘these two fields, while Mexico devoted
33% of the financing to ‘the field of industry and mining and 7% to energy., In
the big countries research in health and the social sciences was relatively less
important. Brazil spent 5% on health and 10% on social development, while the
corresponding figures for Mexico were 12% and 10%, respectively.

68, In the medium-sized and small countries, the ratio between these two areas of
research was inverted, Research in health and social sciences followed agricul-
tural research in importance, with regard both to the number of research workers
and to financial support. - Research in health absorbed 16% of the funds in
Colombia, 22% in Venezuela and 15% in Costa Rica. For sotial development, the
percentages in these countries were 18, 12 and 19, respectively. In addition,
industrial technology research absorbed only 7% of the financial rescurces in
Colombia, 9% in Venezuela and 2% in Costa Rica, while even less attention was paid
to energy research. :

69, These data seem to indicate that there is a certain very natural correlaticn
between the sector which was given preference with regard to the effort made in
scientific and technological research and the problem areas of development with
which some countries in the region were dealing at the end of the 1970s., In
addition, as the decade advanced, a number of countries in the region took measures
to establish closer links between their scientific and technological research
capacities and the producticn system -a matter of constant concern in the region.
Mention has already been made of the case of Peru, -when ITINTEC increased the
number of research projects executed by industrial enterprises under its supervision,
In the case of Brazil, the Sac Paulo State Research Institute (IPT) oriented its
activitles increasingly towards the provisicn of services to industry. Likewise,
national programmes, such as PROAI..COOL and the Nuclear Programme, were organized
with the active part1c1pat10n of the production system, and in Mexico and Colombia
indicative research programmes were undertaken which were directly oriented towards.
development problems in such fields as nutrition, housing, energy and health.

70. The consulting and engineering aspects of projects have been one of the
main links between the research centres and the production sector of the
industrialized countries. Consulting and engineering firms made significamt
progress in Latin America during the 1970s so that when the Vienna Conference
was held, the region possessed many firme with considerable experience in this
field..

71, Table 6, the source of which is the register of the Latin American Federation
of Associations of Consultants (FELAC), shows the number of consultants' firms
existing in the region around the end of the 1970s., Of course, these figures do
not reflect the total number of consultants' firms in existence since all firms

in this category do not belong to the associations members of FELAC. Brazil,
which has over 60 firms and close to 7 500 full-time consultants, Argentina and
Mexico lead the other countries in this comnection. The development of this
activity in Paraguay is explained by the demand for engineering services responsible
for the construction of the Itaipfl dam-and hydroelectric power station.

/Table 6



Table 6

CONSULTING SERVICES IN LATIN AMERICA: FIRMS, PROFESSIONAL STAFF AND TURNOVER AT THE END OF THE 1970s

.Numbef of firms registered . _ o Staff (FELAC)

: Invoice
.. _{thousands of US$)
, _ o - _ ‘ Average number
Jountries’ : o e LT ' o of professional
FELAC a/ ' 1DB Vf'gozid" Prof::;;onal Technicians Others staffand techni- Total Aver;ge
' 2 S statl ' ' cians per firm per Iirm
Jig countries . S S e : . - S o
Argentina 41 102 = . . 28 w1089 o 592 Cuus b1 o 70 1.7
Brazil o Bl § 128 - . . 53 e LT we3 13 246 - 11 030 - . 322 820 . 12.8
Mexico T . 98I 21 - 1197 b/ - . 1:295 953 - 82 70 1.8
tndean countries . - ;f oo T o , A o
Bolivia 25" 49 10 7 ;98¢ 74 87T .7 0.3
Colombia 59 401 6. ¢ 832  us0 - 340 21 51 0.9
Chile ' 46 . . 83 5 - RS .. 355 195 : 17 . 35 : 0.8
Ecuador S22 o LS R I -_304‘2! T 375 : 167 30 28 . 1.3
Peru _ 42 : 86 120 < 0 11878/ SRtk 70 .6 10 0.2
Venezuela . 52 38 ) 7 f.}Sﬁ? Ef_ 7 - 575 ©. 433 21 _' - 50 1.0
ther South American ' | : o
suntries _ . o col ’ - L R -
Paraguay - 1 27 33 6 . 406 g/ 238 © 307 - - 30 . 257 1.1
Uruguay T 17 s RETY C 92 TN 18 10 0.8
>tal - 426 1 084 200 12- 592 ‘17. 403 14 036 70 1 176 2.8

ource: FELAC Dlrectory, Lima, 1981 and SEC/INTAL advance copy of - Boletin scbre inversiones y empresas latinoamericanas (BIEL),
May 1982. -

/ Latin American Federation of Assoclatlons of Consultants. g

/ Corresponds to only 39 of the 40 firms. '

/ Corresponds to only 7.of the 25 firms,

/ Corresponds.only to 17 of the 22 firms. . . - o S :

/ Corresponds to only 29 of the 42 firms, ' Consideration has been given to firms with one owner and to individual firms
made up of one professional only. i ‘ : - o :

/ Corresponds to only 38 of the 52 firms.

/ Corresponds to only 18 of the 22 firms.

AN
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72, However, with a few exoeptlons, the consu:[.tlng and engineemng ‘Firms in the
region have been concerned more closely with the: -adaptation of imported techmology
than with the development of plans, pro:jects and’ designs based on local research
activities. In many cases, especially in the smaller comtmes, national’ firms '
have worked in close association with powerful foreipgn firms in a subsid:.ary ‘
pos:.tion, partlcularly when projects were financed with external resources, '

73. -In addit:l.on, in a2 number of reg:.mal and subreg:.or_:al programmes , the link
between the scientific and technological résearch capacity and the production
system in the Latin American countries has been promoted. The Andean Technological
Programmes '(PADT) organized .during the 1970s under the Car'tagena Agreement have
covered 'such fields as the use of timber resources fram tropical forests, the
concentration of minerals by bacterial leaching and the production of foods with
high mutritional value. The Andean Inter-university Development Centre (CINDA)
experimented with a number of programmes to link the university to the production
sector, and OAS and UNDP financed projects to develop the results of research to
the point whére they werée incorporated into the production sector. Attention
should also bé drawn to the work done by the Latin American organizations concerned
with appropriate technology created dumng the 1970s (the "Las Gaviotas" Integrated
Development and Tropical Research Centre) in Colowbia, the Third World Economic and
Social Studies Centre A.C. (CEESTEM) in Mexico and the Meso~American Centre on
Appropriate Technology (CEMAT) in Guatemala.

74, Finally, the activities carried out in the region by the International Maize
and Wheat Improvement Cemtre (CIMMYT) in Mexico, the International Potato Centre’
(CIP) in Peru and the Inter-American Tropicdl Agriculture Centre (CIAT) in '
Colombia, have made it possible to develop vaiieties which are better- adapted to
local condit:l.cms and have been w:.dely used by farmers in the region,

'8, Area VIII:: Strengthenlng of co~operation in the field of
Bcience and technology among developing countries
and between developed and developlng countries

75. Scientific and technological co—operatlon in Latin America gathered momentum
during the 1970s. When the Vienna Conference was held, there were regional ,
associations of scientists Sponsored by UNESCD (for example , the Latin American
Physics Centre (CLAF)}, the Latin American Biological Sciences Centre (CLAB), the
Latin American Council for the Social Sciencss (CLACSO), the Regional Centre of
American -Seismolégy (CERESIS), the programmes organized by OAS, the Cartagena

. Agreement and SELA; a considerable number of technical co-operation networks;38/
the Andrés Bello Agreement amcng the Andean countries and a number of bilateral
agreements on scientific and technical co-operation among the countries of the
region.

76, - Five main sources of financing supported and promoted regional co-operation
and co~cperation with other countries outside the r'egion -the OAS Regional Scientific
and Technological Development Programme, whose budget in the period 1968-1978
exceeded US$S .86 million; UNDP, whose contribution in resources for science and
technology was approximately US$ 64 million in the period 1971-1980; the Inter-
American Development Bank (IDB), which through loans and technical co-operation

/channelled some
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channelled some S5 :1: 120 millien for:scientific-end technological .education .
between: 1961 and 1982, about 15% or:20%:of which was specifically earmarked for. -
promoting-scientific and teclmoldgical -devélepment-and was utilized primarily in :.
Argentinaj-Brazil and Mexico and bilateral programmes.with developed:countries,: -
channelled: through the United States .Agency for Intermational Development (AID); .
the Canadizn Intermational Development Agency (CIDA)j; -the- Internatiomal: Development
Research Centre (IDRC), also of Canadaj 39/ the Office for Scientific and Technical
Research Overseas (ORSTOM). of France, the Technical Co-operation Assoc:.at:.on of
Germany and other pmvate mtematlmal enut:l.es and foundatlons. T Co

77 Regional and sub:'eg.lonal 1n'begra1:10n ar*rangements pa1d varymg amounts: of
attention to scientific and technological co-dperdtion, In its constitution the
latin American Economic System (SELA) consideredsthe-development of a regional::. .
technolog:.cal capacity to be a priority objective,i: It cérried out activities
primarily -in .connection with the covordination of regional positions .in international
forums, such as the negotiatiens relating to ‘the: Codes:.of Conduct on -the Transfer
of Technology and on Transnational Cotporations.r ¥t also established ‘the Latin.
American Technological. Information Network '(RITLA) 4 with:.an Action Committee made:
up- of seven countries with a view to exchmga.ng Hnformation. on research activities,
transfer of technology and consulting and engineering services.. At the 'same time,
some of the SELA Action. .Committeesy such. as those!concerned with ocean and. ‘- :
freshwater products and housing, promoted and supported co-operative research. *
act:.utles.

‘78. - Hhen the Vlenna Conferenoe ‘was held the Cartagena Agreement was the
integration arringement which had made: the most progress. in-scientific-and -
technological - co~operation in:Latin. Amerieca. - Around the end of the- 19%0s, a .
technologlcal policy had been defined, which was-applied:both at the national level
in the five member countries and at the subregicnal level, through the Board of
the Cartagena Agreement, This: policy, as: stated abovey makes reference to foreign
investment, tedmology tr-ansfer, :Lndustnal pmper-ty, 'bechnological research and
J.nformatlm. . L :

79. - -.In addition, the Andean Group helped to strengthen the region's scientific .~
and technological -infrastructure and capacity-through the PADTs: Their implemene::
tation led to the establishment of hydrometallurgical labovetories in Peru and : -
Bolivia, the. creation of the Andean Laboratory for Wood Engineering in Lima, and
the creation of two timber lsboratories in Colombia  and Ecuador.: Likewise, they
promoted a number of activities: in the fields of technologidal: research.and the -
extension- and application of technologies, as shown'by. .the .PADT on:food, which:

led to the pmductmn of edible flour, a mllk subst:.tu'be and feods for bables and
diabetics., - - L . W B IR :

80. In the implementation of the subregional technological policy under t‘he
Cartagena Agreement, special .emphasis was placed-on the transfer.of technology. .
. "Natiehal megisters of license contracts were set up in the  five:membel countries, -
common’ répulations. being adopted for the treatment of foreign capital and the :
transfer of technolegy, and other common regulatnons fcm 1ndustr1al property

/Programnes were -
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Programmes were also initiated for breaking down the "technology" package, especially
in the chemical processing industries; an inventory was completed on technological
capacity in the capital goods sectors and various training programmes were

organized, Tinally, towards the end of the 1970s, the Board of the Cartagena
Agreement completed studies for the creation of the Andean Technological Information
System (SAIT), whose establishment was approved early in the 1980s, In the case

of the Central American Common Market, attention should be drawn to the work of

the Central American Techmological Research Institute for Industry (ICAITI),

T /I1. TRENDS
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I TRENDS EMD ﬁHANGESkIN se%zﬁcn AND TECHNOLOGY TOR- EEVELQPHENT
“IN THE REGION AFTER THE VIBNNA *CONFERENCE". IN 1979

. G0N E i . - v N " N - J". o N .
81. i As* 1nd1cated”above, 1t is’ dlfflcult to dnaw a: preclse dlstlnotlon between
the situation prevailing in the region-at the, time of the Vienna Conference:and
the progress made sinceithen, since scientificuandatechnological-progress in the:
region in the past 20 years has been the resuli of a gradual process and the
information concerning it is fragmentary and often out of date. However, making
use of the eight programme areas in the operational plan, this section contains
a brief description of the main changes and trends observed in Latin America
after the Vienna Programme of Action was adopted. In addition, it contains .
overall assessments of the changes in the science and technology situation in-
the region in the past four years.

82, The analysis of the information available is not such as to permit the
establishment of a clear and direct relationship between the changes and trends
observed in the regien and the approval of the Viemna Programme of Action., In
addition to the action to which this programme may have given rise, there are
other factors which are related more closely to the dynamics of Latin American
deve lopment and to regional scientific and technological activity, and these
factors are probably of greater importance. However, the Vienna Conference served.
as a forum to give legal status to regional suggestions, providing them with
support from the intermational community; it made it possible to concretize
concerns about the need for an endogenous scientific and technological capacity;
it constituted a landmark for the examination of technological development in the
region and 'in the developing world and: it also helped to systematize the analysis
of the contribution made by science and technology to the attainment of development
objectives,

83. In view of the aforementicned dearth of recent quantitative data and the
dispersion of that up~to-date information which is available, it is impossible
to make a detailed comparison of the situation which prevailed in 1975 when the
Vienna Conference was held and the situation now, in 1983, For this reason, this
section contains a kind of evaluation and review of the main trends observed,
together with specific data on some countries of the region and on regicnal and
"subregional bodies.

84, The main sources of information for this section have been the questionnaire
prepared by the United Nations Centre on Science and Technology for Development
(UNCSTD) created by General Assembly resolution A/Res/3u4/218 of 19 December 1979,
to which 18 countries of the region responded, 40/ as well as a large number of
national reports, technical documents, scientific articles and reports of
international bodies,.

e r
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1. Area I: Scientific and technological p011c1es and
I “plans for- development '

85. Of the 18 countries which answered the questionnaire referred to, only three
did not possess central scientific and technological pollcy bodies; four of them
had bodies which were created after the Vienna Conference., Moreover, only one-
third of those countries possessed national systems for the compilation and ‘
processing of statistics on science and technology. Eleven of the 18 countrles
reported significant progress in policy formulation, eight indicated progress in
the formulation of. scientific and technological development plans, while only

six mentioned any progress in the field of statlstlcs on 501ent1f1c and technolog1-
cal activities,

86. With regard to regional and subregional co-operation in science and technology
policies and plans, attention may be drawn to the fact that in July 1881 the

Science and Technology Council of the Caribbean was establlshed with the aim of
co~ordinating and promoting regional co-operation and acting as an advisory body

for Belize, Cuba, Dominica, Grenada, Guyana, Haiti, Jamaica, St. Lucia, St. Vincent
and the Grenadines, Suriname and Trinidad and Tobago. The initial activities of

the Council gave priority to an assessment of the science and technology capacmty

of its members, assessment, whlch together with other elements, will provide a

basis for the formulation of a science and technology policy for the Caribbean
region.

87. The Andean Pact continued to work in the fleld of subreglonal technological
policy, and in April 1980 the first Subreglcnal Meeting on Science and Technology
was held, in which the Board of the Cartagena Agreement showed, inter alia, that
some countrles had not incorporated all the prOV151ons of decisions 2%, 84 and 85
in their internal leglslatlon. In this meet1ng con51derat10n was given to the
possibility of establishing the Andean Science and Technology Council, an organ
formally constituted in July 1983 to advise the Commission and the Board. It was
agreed to provide for continuous follow-up of. the Vienna. Programme of Action, and
a number of recommendatlons were made concerning subreglonal co-gperation, .
co-operatlon w1th other countries outside of the subregion and 1nternat10nal
negotlat1ons in connectlon with transnational corporatlons and technology trensfer.

88, In 1981 the Board submitted to the countries in the Andean Pact an evaluation
of the progress made in.the implementation of the subregional technology policy,
calling attention to the need to expand and strengthen the machinery for technologi-
cal integration and make it more dynamic, the need to approve the establishment of .
an "Andean system for ascience and technology" and the importance of promoting the
pract1cal appl;catlon of the results of the Andean technological ‘development
projects, also proposing the creation of an Andean Scientific and Technological
Development Fund ‘which is envisaged for 1984.. Decision 154 adopted by the
Commission in June 1980 also established the Andean Technological Informatlon
System (SAIT), . as already noted,

/2. hvea
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2. Area II* Creatlon and- strengthenIng of*sclentlfic and
technological infrastructure

89.- The establlshment and consolldatlon of the 1nfrastructure for sc1ence andl f@:
technology in the region continued at a comparatlvely slower pace than an_thé 'f R
1970s, primarily because. of the scarcity 'of resources due to the economlc erisis

and perhaps slso because of the fact that oon81derable progress, had. been-reoorded

in this area.. The ma]orlty of the countrles which answered the. questlonnazre
prepared by the Centre for Science and Thchnology for. Development indicated that

no signlflcant progress had been made since. the Vienna Conference in the’ ‘ereation
and expansion of the laboratories, research centres and other’ facilities and '
services for scientific and technological research. ‘ "

90 1n partlcular, shortcomlngs were observed in the support Serv1ces for
sclentlflc and . technological activities, Thus, only six of the coimtries answerlng}'
the questionnaire possessed specialized programmes for SClentlflc and technologlcal E
radio’ and televzslon broadcastlng or spec1allzed press £ac111t1es.

91, . S;m;larly, w1th regard to. servmces, in 3p1te of the “fact’ that 10 of the'
countrles surveyed had experts for the maintenance of research equlpment only
eight had, adequate facilities for callbratlng 1nstruments, and only three had

plants for manufacturing them.

92. The countries govered by the questionnaire. suggested that priority should
be glven to the- creatJOn and strengthenlng of.lnstltutlons for the preparatlon
of -human . resources hlghly qualified in.science and technology, that bodies for'
regulatlng'the Importatlon of technology should be strengthened so 4as to enable
them to evaluate technologles prior to the 1mportat10n process and. also that .
regional. centres. for research and development and scientlflc and technologlcal
1nformatlon networks should be, extended.. : : . .

93, Im’ general the countrles surveyed con51der that slgnlflcant progress has .

not been achleved 51nce the Vienna Conference w1th regard to research . 1nfrastructure,
education in science and technology, support. for sc;entlflc and technologlcal Coi
associations and organizations and’ publlcatlon of books and journals in this’ field,
Only three countries reported any progress in these matters., . ... :

“_3 "Area'iIi-'Chodoe;Jvauisitidn and transfer of technology

94, In the majorlty of the countrles of the reglon the adoptlon of pollcles and
the ereation of bodies for regulatlng the trensfer of technology antedates the =
Vienna Conference.' of the 18 countrles covered by the questionnaire, nine possessed-
bodies for regulatlng the transfer of technology, all of them created in the 1970s,
In spite of this, it is noteworthy that only four countries had traihing programmes
in technology transfer for government’ officials and only one had training

programmes for the private sector. Moveover, only four countries considered that '
there had been significant advance in this field since the Vienna Conference.

The priorities identified as a result of the survey are the strengthening of the
capacity to evaluate technologies prior to the importation process and the strength-
ening of the regional and subregional machinery for information on technology
transfer, particularly through RITLA and SAIT.
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95. In addition, some changes and variations in the process of importing
technology by some Latin American countries have recently been noted. For example,
in 1980 Mexico paid over US$ 460 million for royalties and fees, and in 1981 it

is estimated that payments for those items rose abruptly, to US$ 745 million,41/
although it is possible that because of the c¢risis this figure may have fallen
again,

96, In some countries in the Southern Cone -Argentina and Chile in particular-,
when necliberal economic policies were put into effect, a tendency was noted
towards the reduction, and even the elimination of the monitoring of technology
imports, particularly that effected through the review of license contracts. The
argument used in both countries was that the best custodian of their interest in
this field was the entrepreneur itself, In the case of Argentina, the National
Institute of Industrial Technology (INTI) with UNIDO support offered information
services to guide entrepreneurs in the identification of technological options,
but there is not much up-to-date information on the use of these services.

97. By contrast, in Brazil, Colombia and Mexico the systems for regulating the
importation of technology were retained, and in the specific case of Brazil, they
were expanded to cover not only the terms of the contract but also the need for
and advisability of importing and even the subsequent absorption of the article
imported by the production system,

98. The attention paid to the import of technology under license contracts
during the 1970s to some extent contrasts with the relatively feeble financial
flows associated with technology imports by that means. Awareness of this fact
gradually stirred up interest first in the importation of technology "incorporated"
in capital goods and second in that of project engineering and consulting services,
Table 7 shows the payments made in respect of different aspects of the importation
of technology in selected Latin American and Caribbean countries. It may be seen
that the importation of capital goods is clearly in the lead and that royalty
payments are relatively smaller, and this gives some indication of the greater
significance of technology which enters in "incorporated" form, although it must
be acknowledged in connection with the figures in table 7, that some margin of
error and differences of interpretation must be allowed for., In this same
connection, it should be pointed out that estimated data for Peru show that the -
payments for consulting and engineering services represented close to 10% of

the importation of capital goods at the beginning of the 1980s, which is several
times higher than the amount paid for royalties and direct foreign investment.

All this has meant that in recent years more attention has been given to those
other channels of technology transfear.

99, The export of technology in its various forms by the big countries of the
region began to acquire a certain amount of significance in the 1970s. 1In
accordance with data compiled in a number of studies carried out by IDB,42/ at the
end of that decade, Argentina, Brazil and Mexico were exporting ":mcorporated" and
"unincorporated" technology representing hundreds of millions of dollars a year.
Those exports included infrastructure projects (engineering and constructioen),
industrial projects (design and turn-key plants) and consulting services, Direct
investments abroad by those countries have also been recorded, and these tendencies
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Table 7

LATIN AMERICA: PAYMENTS ASSOCIATED WITH DIFFERENT CHANNELS, USED IN THE -
" IMPORTATION OF TECHNOLOGY, 1978-1980

- Channels

Countries 5 Direct forelgn S . Importationof capital . Payment of royalties Total
- 1nvestments (1980) ) © goods {1979) . _ -+ and fees - T
N - i - .- Thousands o
. Thousands B Thousands . g -~ Thousands o Uss K
T o Us$ oL C . us$ - ‘ uss o '
Big countriés - - _ o ‘ S _ B I
Argentina L1 074060 28750 . .0 2175.8 72,1 101,02/ . . 3.3 3 017 .4 100
Brazil oo e t10568,8 0 - L 28,b - '3 ulib,9 62.5 - .. 500.0b/ . " 9.1 -5 513,2 100
Mexico Co L 852,10 22.9 5 781.1 . 714 4B2,7.¢/ . 5.7 '8 095.9 100
Andean countries 7 1.7 : . T - :
Bolivia Jo E e 41 5 11.6° L 313,97 T87.9 7 1.8 d/ ‘ 0.5 357.0 100
Colombia -~ = -233,0 16,2 - . 1195.,3 - . 83.3- = .6.324d/ 0.t - 1 434,8 - 100
Peru T T 26,9 R s 749,.2. - 95.6 S 7.8 ¢/ T 1.0 . .783.6 ¢ 100
Venezuela. - = 54,77 . 1150 4 384.8 . . 87.0 101,047 - © 2,0 L4 982,8 100
Central America-and :
the Caribbean: . - - : T T L _ .
Costa Rica = . & - ;12,2 : bel . 7 . 275.8° - . 94,0 - 6.5 e/ 2.2 T 294,5 100
Guatemala ©onoc111,0 0 2850 .- 360,30 Tdub 12,7 &/ . 2.6 4BL.0 100
Trinidad and Tobago 216,5 - 41,8 283.2 " 55,0 © 18,0 £/ S35 517.7 100

Source: IDB, Economic and social progress in Latin America: 1982 Report; ECLA,. Economic survey of Latin America, 1980,
and Statistical synthesis of Latin America, 1960-1980; and F, Sagasti and C. Paredes, La situacidn de la CLencla
vy la tecnolqg;a en Amérlca Latlna y el Carlbe, GRADE, lea, March 1982, :

a/ 1974, -
b/ 1977. .- . - : e o L 0 - —
c/ 1980, -+ S Lo e IR L 55
a/ 1979, . - S R L
E? 1976. . - - o ‘ o L - _ t oo T Con LT - ;
£/ 1975, - , S R o S g S
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have continued even during the regional economic crisis, although probably not
so dynamically. It is possible that promotional systems have played an aux111ary
but : szgnlflcant role in those exports.

100, . In: accordance w1th the data available, the engineering services for physical
infrastructure pro:ects play the largest role., Brazil is the biggest supplier of
engineering services, while Argentina provides the largest number of industrial
plants. Technology exports by Argentina, Brazil and Mexico are directed primarily
towards other lLatin American countries. In theé engineering services category, at
the beginning of the 1980s Argentina direCtéd'QO%, Brazil 68% and Mexico 100% of
their projects towards countries. in the region. The corresponding figures in the -
case of industrial projects are Argentina, 100%3; Brazil, 60% and Mexlco, 73%.

101. Some dlver51f1catlon is also begimning to be noted in connection w;th_the -
destination of technology exports, especially in the case of Brazil. The countries
of Africa and the petroleum-exporting countries in the Middle East constitute the
leading clients outside the region., Africa received 10% of the infrastructure
projects exported by Argentina and 13% of those .exported by Brazil.. Other datal
indicate that out of 48 projects in the hands of Brazilian consulting firms in

the exterior, 29 were being carried out in Latin American cowntries and the rest
in Afrlca, the Middle East and Portugal.43/ The same source indicates that, 30 of
the region's 50 largest consulting flrms were Brazilian firms, seven were Argentlne
firms, eight were Yexican firms and the rest were locaxed in Bollv1a, Chlle,
Paraguay and Venezuela

4. -Area IV: Development of human resources. for
' gclence and technology

102, Seven of the 18 countries covered by the questlonnalre prepared by the
Centre for Science and Technology for Development indicated that since the Viemna
Conference the supply of highly qualified human resources has grown significantly
while, the remalnlng countries said that 'the sﬂcuat;on had not changed appreciably.
In addition, in the reports of two of the countries, it was indicated that the
emigration of professional and scientific personnel had increased. . This contrasted
with the information provided by another four countries, where programmes to '
facilitate the return of highly qualified personnel bad met with success. In )
answerlng the questionnaire, the countries of the vegion pointed out that the main
problem in connectieon with the training- of highly qualified human resources for
science -and technology was financing. :

103.- The;develoPment of human resources is a long-term activity, whose results
take 10 or more years to become apparent. It is considered that seven years is
the minimum needed to train a generation of scientists at the doctorate level
abroad, and that when those scientists return, they will require another seven
years to train a new generation of master's or doctor's degree holders locally.

For this reason, countries which embarked on a massive effort to prepare human
resources in.science and technology in the 1960s -such as Argentina and Brazil

and, at the beginning of -the 1970s, Mexico- began to see the results at the end

of the 1970s and the beginning of the present one.and are constantly increasing
the number of their highly qualified .scientific and technological research workers.

Jic4, This
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104, “This increase in' the supply of human resources for science-and technélogy is
closely tied to the expansion of the. postagraduate programmes’ in the universities
of Latin America. During the past four years, Brazil and Mexiéo have ‘hept up the.
rate of expansion of their post-graduate programmes in science and technology
initiated at the beglnnlng of the past decade, while the other countiriés of the -
reglon have stlll not undertaken such dec151ve actlcn 1n thls fleld. ' =

Area V' Flnanci ' of ‘sciénce and technology
for eVelopment

el

105, ‘Of the 18 cOuntrles whlch answered the questlcnnaare, elght haVe nb bodies
engaged spec;flcally in the Ffinancing of sciénce and technology; only” three liave
establlshed 1ntent1ves for promoting investments in research and development, and
. only two possess machlnery for prov1d1ng enterprlses u51ng the results of research
progects w1th llabillty 1nsurance. STt

© 106, Generally speaklng, only four of the countrles which answered the questlon—'
naire reported a smgnlflcant increase in the avallabillty of resources for scxence
and technology, Whlle two mentioned reductions of considerable magnitude., = The -
countries suggested the establlshment of machlnery similay to that of ITINTEC- in’
Peru, ‘which requires enterprlses t6 earmark 2% of their profats for the
1np1ementatlcn of technoLoglcal research pr03ects under’ the' supérvision of ITINTEC.
They also suggested that regional and subregional machinery should ba created to
finance scientific and technological activities, -

107. In some countries:of theuregaon, ‘the systems.. of flnanc1ng in respect of
science and technology have achiéved notable progress. For example, in 1981
Brazil possessed 23 institutions engaged specifically in financing scientific

and technological act1v1t1es, Hot to mention the activities of development banking
in. general. For the purpose of supplementlng the actlvlty .of other State bodies,
in. 1979 CONACYT of Mexico alsc established a shared 11ab111ty programme for
'enterprlses ysing the flndlngs of research progects. -

108, In another connectlcn, Argentlna, Brazil, Colombla ‘and Peru have in recent -
years developed procedures for- consolldatlng the budgetary allocations for science
and technology, relying-on the support of UNESCO for this purpose, The Chile
Foundation, establisted jointly by ‘a transnational corporation and the Government
of Chile to carry out activities relating to technologlcal research, advisory
services and the performance of other services for the private and governmental
sectors, is a unlque case in the region. The Cartagena Agreement, for its part,

is carrying out base line studies and cdnsultations prior to the establishment .of
the Andean Scientific and Technologzcal DeveloPment FUn& env1saged for 198» as
mentloned abOVe.' . :

109. The multllateral banks have also begun to show intevest  in financing -
scxentlflc ‘and technologlcal activities in the"region. During the 19708, the
Inter-American Development Bank (IDB) granted loans to Brazil and Argentind to
finance scientific 'and technologlcal development programmes in:an amount totalling
more than USS$ 100 mllllon and more recently ‘it extended another loan to Brazil

" “channelled through CNP4; a ldan to Mexico in theé amoiunt of “U8$ 50 million, through

JCONACYT, and
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CONACYT, and a loan to. Colombia for US$ 30 million, administered by COLCIENCIAS,
In addition it has sent a mission to Peru to study the possibility of granting a -
loan through CONCYTEC. The World Bank has progressed in the formulation and
negotiation of a loan which could amount to US$ 500 million for Brazil, which

may take shape during 1984 and has also sent a mission to Peru to examine the

p0351b111ty of granting a loan to enlarge the technological research capacity
in that country,

110. The greater interest of the region's development banking circles in the
development of a scientific and technological capacity during the past few years
is clearly reflected in certain activities of the Latin American Association
Finance and Develcpment Institutions (ALIDE). In co-operation with IDB, ALIDE
sponsored a study on the role of development banking in scientific and technologi-
cal development and is including this subject in its training courses, This

study 44/ is based on the fact that in the countries of the region, development
banklng, agencies concerned with scientific and technological policy and research
centres are totally disassociated. On the basis of an inventory of experiences

in this field and an analysis of the role which development financing bodies

might play, the study suggests ways in which development banking might take action.
These include the financing of technological development services, the finmancing
of enterprises producing machinery and equipment which incorporate local technology
or technology adapted to conditions in the region, the firancing of industrial .
projects which envisage a policy for the purchase of technologies of local origin,
the finanecing of activities to adapt and absorb imported technologies and the
adoption of the role of promoter of the use of appropriate technologies on the ,
basis of the requirements which development banks can 1mpose in respect of project
formulatlon and evaluation.: - o

111. After the Vlenna Conference, international and bilatefal financing agencies
played a greater role in the field of science and technology for development.

For example, the resources provided by UNDF to the countries of Latin America for
gscience and technology rose from 2.8% of the total allocation in the 1977-1981
programming cycle to 6.9% in the 1982-1986 cycle.. The United Nations system for
financing science and technology for development, whose immediate predecessor was .
the temporary fund created at the Vienna Conference while the financial system was
being organized channelled over US$ 6.6 million to the region since it went into

operatlon in 1981 (annex I contains a list of projects approved by the financial
system in the reglon) ‘ ) .

6. Area VI: Scientific and. technological information

112, Of the 18 replies received, seven report the -availability in 1983 of national
systems of scientific and technologlcal information while 12 report the presence

of sectoral networks, most of them in agrxculture and health, However, only five
countries reported substantive improvement in this field, and the majority
considered that the situation had not changed since the Vlenna Conference in 1979,
The suggestions made by the countries refer to the co-ordination of networks at .
the subregional and regiocnal levels and to the co-ordination of sectoral networks
at national level,

/113, The
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113. _The most significant progress in information. on science and technology -
development in the region during the past four years was made in the Cartagena
Agreement where.the Andean Technological. Informatlon System (SAIT) was established
and in SELA, where the latin American Technologlcal Information Network (RITLA) was
created.. : S :

114, Under decision 154 adopted by the Cartagena Agreement Commission in 1980,
the gradual establishment of SAIT was decided with the idea that it would act as
a permanent subregional co—operatlon machinery in the field of technological
information. - SAIT possessed, in addition to a Board of Dlrectors, co-ordinating .
committees for each of the networks making up. the system, with a permanent .. g
secretariat in the Board of the Cartagena Agreement and a number of operatlonal
units responsible for information on the various matters covered by SAIT in the fj
countries members of the Andean Pact. : :

115, At the farst meetlng of the Board of Dlrectors of SAIT held in 1981, 1t

was decided that the - system would give priority to 1nformatlon on foreign :
investments, international prices, contracts relatlng to transfer of technology,,
requests for patents and brand names, patents reglstered in the subreglon, local
supply. of marketable technology, alternative technologies,. procedures and
regulatipns for the exchange of information and country papers.relating to the-
technological activities carrled out. by the member countries. By the end of .

1982 six -specialized and. sectoral networks had been set up, whose activities
complemented those relating to the training for the personnel partlclpatlng ln
the SAIT networks., - - ‘ e : .

116. Following the creation in January 1982 of the RITLA Action Committee in
the Latin American Economic System, it was decided that the network would be
structured to include the fields of negotiations:and 1mportatlon of technology,
activities:of technologlcal institutes and the provision of snpport to the
consulting and engineering capacity,.. RITLA dis made up of a Board of Dlrectors, :
which is the central nucleus located.in Rio de Janeiro; the national co-ordlnatlng .
centres and the executing agencies which are expected to perform as users and,__ '
sources of information .and technical assistance. . In September 1983 the Actlon
Committee ceased operating since the network, which is- soheduled to go into -
operation at the end. of. 1983, had been formally establashed

7; Area VII* Strengthenlng of research and development 1n and
for developzng countries and their linkage to
: the productlon system

117. Only three countrles mentioned that they had leg;slatlon and specific
‘measures for the purpose. ‘of promoting research by the enterprises.in the productlon
sector, while two of them had taken measures to- provide 1ncent1ves for the .

carrying out. .of pesearch prpjects by foreign enterprises. This confirms that .
during the past few years most -of the governmental action 1n the region has been
oriented towards the:strengthening of research and development in, un1vers;t1es,
independent centres and technological institutes and other. governmental agencles,
without much attention being paid to the performance of these act1v1t1es by the
production sector. The fact that 1l countries consider that they do not possess

a sufficient number of consulting and engineering firms which can act as a link

. /between research
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between research and production and that only three have established special
programmes for brlnglng the university closer to the productlon sector supports
the prevailing impression that research activities and production are somewhat
disconnected. Moreover, the majority of the 18 replies indicate that there has
been no progress 1n th1s connection since the Vienna Conference.

118. The plcture which now emerges in the reglon with respect to research and
development and their relatlonshlp with production is a bit confused There are
signs and trends which p01nt in different directions. To some extent. this has
been due to the economic crisis experzenced in Latin America in recent years and
to the different approaches to economic policy taken by the countries. of the
region. As might have been predicted, one of the consequences of the crisis and
of the programmes adopted which advocate austerity in public expendlture has

been the reduction of the contributions of the State to research and development.
State contributions have a very high share in the total allocated for this purpose
owing to the traditional weakness of the private sector in this comnection.

119, These changes may be illustrated by the case of Brazil, The disbursements
- made by the Studies and Projects Financing Institution (FINEP), one of the main
agencies for the financing of scientific and technologlcal ‘deve lopment in that
country, grew continually during the 1970s, but already in 1979 a downturn began,
and in 1981 and 1982 the annual disbursement figures represented little more than
50% of those for 1979 and two-thirds of what was spent in 1980. These reductions
have been accompanied by a. change in the destinations of the financing; actually,
although government resources channelled to.the universities showed a continual
increase towards the end of the 1970s, durlng the . 19803 flnanc1ng favoured. State
research enterprises and centres.i5/ . This’ has been ‘accompanied in Brazil by.
the emergence of research units in the State enterprises to which much support has
been provided in such areas as optlcal oommunlcatlons, data processing and..
mlcroelectronlcs and a1r transport.

120. In addition, much progress_hes'begun'to'be made in connection with the
operational ‘approach insistéd upon by. some govermments in the region, under which
research and development institutes.must be self-financing. Although a certain
component 6f self-financing is necessary to ensure that institutes respond more
appropriately to the concerns and problems of the productlon sector as their
principal customer, this could result in institutes ‘abandoning important research
activities which yleld vesults in the medium term but have no immediate commercial
value, The excessive emphasis placed on the provision of services to industries,
agriculture and mining as represented by trials, tests, quality guarantees, market
studies and similar activities, may put research and experimental development
in a. sub31d1ary position.

121, However, the operational approach which has made research 1nstitut10ns
depend almost exclusively on annual budgetary allocations has resulted in
instability in the availability of resources owing to problems in the annual
negotiations to establish national budgets., In some cases, such as that of the
National Institute of leestock Technology (INTA) in Argentina, the elimination of
a stable financing mechanism related to agricultural -exports has caused problems.
A similar situation has ‘been recorded in connection. with the Natlonal Institute
of Industrial Technology (INTI), in the same country.

/122, Likewise,



122, leemse, some attempts to create- a-more effective link- between the -
university and the productlon sector have ‘recently been observed:in the region; .
mention should be made in partlcular of- the project 1mp1emented by the Inter-
University’ Andean’ Development Centre (CINDA) in' co-opeffation- with ECLA, UNESCO
and UNDP, under whith consideration- is ‘given to variou§ ways in which the -
unlver31ty s scientific and technological research oapac;ty can be utilized to
benefit the prodﬁction sectOr 46/ whlch has resulted 1n a number of univer31ty

Federatlon of Latln ‘American Advisors! A55001at10n has begun to call its members
attention. to the important role which consultlng and engineering firms can play

in the appllcatlon of ‘Pesearch flndlngs to the préduction-sectoir. Finally, in
various initiatives takén by intérnaticnal and regional bodies-it has been evident
that it:is 1mportant to link research with production, as in the case of -the
United Nations Adv1sory Committee for Science and Technology’ for Development, a
subsidiary organ of the Inter-Governmental Commlttee on Science and Technology. -
for Development, which held a special meeting on the subject in Lima in October
1983. : ,

8. * Area VIII: Strengthening of co-<cperation -in the field of
- sclence and technology among developing countriés .-
and between developlng and developed oountrles o

123, In elght of the 18 countries surveyed, there are sPec1allzed bodles for
sclentlflc and technolog1cal co—operatlon with other developing: countries,
although most ‘of them were ‘created prior to the Vienna Conferenceis Nearly all
the countries ‘have at ldast ‘oné bilateral co-operetlon programme, while . two
countries have entered into betweeh 25 and 50 bilateral agreements in this..
field, ” The majorlty of ‘the countries reported an inerease in international -
co-operation durlng the past four yedrs; seven of them indicated that their-
participation in the co-operative programmes of rvegional and subregional’ bodles
had increased and seven countries also mentioned that their co-operation with
other developing couitries had incréased significantly. The prevailxng—vlews
and the suggestions made by the countries indicaté that co-operation in science
and’ technology for development has ‘been’ acqulrlng greater 1mportanoe .since the
Vienna Conference and that the establishment of regiomal institutidns for training
human reésources’ and for" research both’ 1n tradltlonal flelds and in ‘new - :
technologles, needs prlorlty attentlon. S
124. Many bllateral co-operatlon bodles have recently been organlzed in the
region, There is an ‘éxtensive’ network of agreements signéd by national scientific
and technological research counicils, but the ‘impression 1s-that in many cases
the action taken within that context has not been as effeetive as .expectéd. . On -
the other hand, the relationships established between the technological institutes
would seem to have ylelded more results. Two- of the most- active: countries in
this field have been Brazil and Mexico; ' In ‘the' case of’ Braz1l, attention should
be drawn to the agreements between CNPq and its couritérparts-in Peru (CONEYIEC)
and Ecuador’ (CONACYT) in projects relating to the teopical’ wetlands, ‘medieinal . -
plants and tropical forest resources; the agreement ‘with: Apgentina: on joint: ..
researchand exohange of flndlngs in the field of'HUoleatfenergy, -the . agreement
with Suriname For hesearéh into bauxite dep031te in‘thatscountry ahd the :
fellowship and intefnship programmes for students and' Latin Américan profe551onals
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in various branchestof science and technology. In addition, Bra21l has extended
its co-operation programmes to other developlng countries out51de of the begion,
such as Angola and Mozamblque, and its. experiences with the programme for
substituting alcohol for gasocline (PROALCOOL) has awaken the 1nterest of a number
of African countries., '

125. At. the subregional co-operation level, the Caribbean Common Market (CARICOM)
has initiated a series of activities in agriculture. Participants in these
activities include the Ministries of Agrlculture of the member countries, ‘the
University of the West Indles and the Caribbean Agrlculture Research Institute;
technical assistance activities with resources prov1ded by. UNDP, the Canadian
International Development Agency (CIDA) and the Developmerit Fund of the European
Economic Communities; and training activities, speC1flcally 1n the flelds of
energy and llvestock research, o : : o o
126. The Andean Paet has also ecntlnued the work 1t‘has engaged in since the
Vienna Conference to promote subregional technological co-operation, as described
above. At regional level, OAS has continued with the regional scientific and
technological development programme, and in October ‘1983 it convened a meeting

of experts to examine the progress made under that programme and to study
possibilities for its future. :

127. Moreover, in spite of the fact that UNDP has programmed an increase in the
share of ‘the resources it allocates to science and technology in “the 1982-1986
cyecle, it has encountered financial difficulties so.that gome of the SClentlflc
and technological co-operation activities env1saged under “the 1n1t1al programme
may have to be cut. SELA for its part, entered into a number of agreemernts
between 1980 and 1983, designed to promote horizontal technical co-operation among
the Latin American countries and has begun to put together a mechanism ensuring
contacts among the intermational technical co-operation bodies of the member
countries and providing for a permanent exchange of information among them,

128. With regard to regional technical co-operation, the entrepreneurs have begun
to play new roles in the past four years. For example, the associations of Latin
American entrepreneurs,4?7/ whose co-operatlon used to be limited to production

and marketing, have begun to show interest in aspects of scientific and technologi-
cal co-operation, such as training and the gathering and exchange of technical
‘data, the analysis of common technological problems and the establishment of
linkages with regional and subregional bodies engaged in scientific and technologi-
cal co-operation. Encouraged by the interest displayed by the entrepreneurs, SELA
and RIAL are sponsoring a project on new regicnal co-operation agents in Latin
America  in which a number of sectoral associations of entrepreneurs are
participating. To a large extent this eagerness for co-operation has resulted
from the difficult situation faced by Latin American industrialists due to the
economic crisis and the new awareness {as in the case of producers of capital
goods) that joint action would make it possible to orient the demand for goods

and services from other production sectors (electric power generation, petroleum,
iron and steel, etc.) towards enterprises in the region.,

/129, Finally,
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129, TFinally, some changes are also observed in co-operation with the developed
countries, . Following the Vienna Conference, the Government of Canada, acting
through 'the -Iiternational Development Research Centre (IDRC) established a. -
programme to-firndnce joint research between Canadian entities and tlie .developing:.
countriss.. ‘Thiw programme is embarking on activities in the region in such fields
as the geosciences. For its part, the United States Agency for Interhational -
Development (AID), working through the Science and Technology for the Intermational
Development Board o€-the United States National Academy of Science, has estabilished
a programme -to finahde. vesedrch in-developing countries, from which a number -of
institutions in the'repgion have benefited. Finally, the Government of Spaxd,?u
‘togethep with Iberc-fmerican .countries in ‘the’ region: and ECILA, is spansorlng -the
drawing up -of a scientific and technologlcal ‘co-opepation programme -in connectlon
with the celebrativis. to -mark the ‘500 {ear- anniversary: of the discovery :of -7
America. ' It is. envisaged :that this programme will coven such fields such as
agriculture, biotechnology, use of the biomass, catalysis and absorbents, ‘-
microelectronics and new energy sources and conservation of energy. The
preliminary pfojectsﬁﬁelating‘to'épﬁcifié'aétioﬁ with regard to co-operation.
between Spanish institutions and the region are'belng finalized with the idea .

that once it has been approved the: programme wlll 1n1t1ate 1ts act1v1t1es 1n

1984, o I P

130, Mention should also be made of the joint ECLA, ECA-and UNDP project

INT/80/908 on promotion of technical and economic co~operation between Africa

and Latin America, one of:whose“most'important‘ccmponentS'waszscience and ‘technology
for development :afid in which a number :of areas and mechanisms .are identified so:
that the ‘countries of both regioms might co-operate with a view to enjoyxng the
benefits to be derived by combznlng efforts and resources. S IEDTRSRETE I
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I1T. AN OVERVIEW OF THE PROGRESS MADE BY THE REGION SINCE THE
VIENNA CONFERENCE

131. Since the Vienna Conference was held in August 1979, the region has
experienced some progress in the’ -application of science and technology to .
development, which has, however, ‘been affected by the economic erisis. In the
field of scientific and technological pollcy, the situation has not changed ;
appreciably, except that some subreglonal bodies are showing greater dynamism. In
the field of infrastructure for science and technology there have been relatively
minor changes. With regard to the transfer of technology there have been
regression and progress in different countries of the region in that while some
countries dismantled their machinery for the regulation of imported technology,
others have enlarged their field of competence. The training of human rescurces
has not experlenced appreciable change, and the expansion' of postgraduate

prOgrammes in science and technology has continued, although less rapidly, in the
large countrles. R : S

132l .The’ flnan01ng of sc1ent1flc and technologlcal development has shown some
varlatlon, and to varylng degrees all the countries of the region have felt the
-impact of the economic crlsls and the austerity in public expenditure which resulted
in a reduction in the resources available for science and technology. Significant
changes haye not been shown with regard to information systems, except for the
attempts to set up subreglonal and regional networks., There has been a slight
effort to orient research activity more closely towards. the -production sector;
regional and internmational co—operatlon activities have increased and expanded
although some of the bllateral, subreg10na1 reglonal and ‘co-operation arrangements
with countries outside of the region have only recently been put into operation,

or are in their initial phases. . _ Do . .

133, In the conceptuallzatlon of scientific and technologlcal development, the
region has shown significant progress in recent years, which has resulted in new
approaches to research for the 1980s. - The Research Programne on Scientific.and
Technological Development in Latin America carried out wnder the auspices of 'IDB,
FiCLA, UIDP and IDIC has resulted in over. GO monocraphs in its two stages and has
made it poasible to amass valuable materizl on the nature. of innovation and
technical change in Latin Amerlca, providing useful elements and criteria for the
formulation of economic pollcles 1n general and industrial development pollc1es in
particular,48/ Likewise, progress has been made in the conceptualization of
scientific and technological policies although there is need to review the approaches
oroposed in the light of the ress made Iin new technologies (microelectronics,
in partlcular) and the new;sﬁEngconomic context of the region in this decade.

134, Together with this recent progress the differences in Sclentlflc and _
technological capacity in the region have increased. From what has been said in
the preceding  sections, it is possible to make a clear- differentiation between .
three groups ~-the three largest countries; the Andean countries, 1nclud1ng Chile;
and the rest of the Central American, South American and Caribbean gountries-,
reflecting their. levels of econcmic development. Argentina, Brazil and Mexico are
tlll able to rely on a. sc1ent1f1c and technological community which 1s felt to

/be viable,
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be viable, although the economib‘diffieUlties‘they:now faée:might seriously under-
mine their scientific and technologiczl developmént programmes.

135, The cqountrjes in the Andean suhreglon have shown moderate growth in their
scientific -and. technological activities in recent years._ Vénezuela, which*shiowed
significant grouth-ln its financial allocatlons for sclence “and’ téchnolbgy ‘in the -
1970s, has:epgountered. serious difficulties in the past two yedrs.’ “-floertain. -amount
of ‘stagnation can also be :geen in the Central American and” Caribbeaﬁ'countrles in
terms ‘of the development of their scientific and technologlcal capacity. " ‘A1Y this
means that. the differences in scientific and technologacal capadity'whlch appeared
during the :1970s .are still evident and underlines the need to consolldate and "

expand co-operation programmes.

136. Flnally, to complete th1s evaluatlon of’ reglonal changes and trends in sc1ence
and teghnology since. the _Vienna Confevence, it is worth drawzng attention to some _
concrete achievements in connection with the’ generation of technologies and thelr
adaptation and application to development problems. Although some of the
technologies. which might be mentioned asg. examples came into being during the 1970s,
attention should be drawn to their present appllcatlon and dlsseminatlon, it ‘being -
‘noted that this is a.list of examples ‘and in ng’ way proposes to be a full or -~
systematlc plcture of ‘the many technologlcal achlevements 1n the reglon.; R

137. In Brazil,- the solution was found to a. number of technlcal and ‘écohidmic
problems relatlng to the agrlculture, financial, dlstrlbutlon “and marketlng and
industrial aspects:.of the programme. for the substltutlon of "alcohsl for gasollne
(PROALCOOL)«  There: was an increase in efficaency in the production &% ‘ethanol from
sugar cane, with methods being desxgned for the use of the’ res1due snd the réduct;on
of pollution. Actually, approximately one millich of the elght mllllon vehizles in
Brazil use alcohol as a fuel, whereas the rest use rasohol (a mixture oF 80% naphtha
and :20% alcohol). . Progress has,also been recorded, although to a much lesser extent,
in - the subst1tut10n4of vegetablg.o;ls for diesel 011 and gas’ o;l. o

138. Bra21l has also managed to produce photoelectrlc cells out of monocrystalllne
silicone, has bepun to produce microcomputers and is producing microchips -
experimentally. -Likewise, it has developed technics for obtalnlng fuel oils from -
bituminous shale (PETROSIX procesa), has made 81gn1f1cant progress in research and
production of optical fibres and the use of laser beams for telecommunications and
has developed various.models of aircraft ﬁ81ng its own design’and technology
(Bandeirante, Xingu, Brasilia), through 'EMBRAER, although séme parts and
components are still imported.

139, belco has also had 31gn1f1cant success in the development and appllcat&on of
technologies over the past decade,-a trend which has continued during the past four
years. The energy sector.has made the most progress ‘in this connection, particu-
larly through the appllcatlon of proqeeses ‘developed by tlie Mexican Petroleuim
Institute (IMP), the Electricity. Research. Instltute (IIB) and the Nucleaitr Research
Institute  (ININ). In comnection with crop raising, the Natlonal Institute ‘of - ”
Agrluultural Research (INIA) and CIMMYT have, contlnued with their programmes
relatlng to the genetic improvement.of seeds. (malze, wheat, ‘sorghum and pulses),
while in the iron and steel sector, the HYLSA direct reduction process has continued
to, gain’ international acceptance.

Ji40. In
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140. In Argentina, the National Institute of Agricultural Technology:(INTA) has
developed new varieties of seeds, designed systems for handling soils and carried
out research on the best use of fertlllzers and pesticides, which has facilitated
the notable increase in crop yields in recent years., The programmes in the field
of nuclear energy have continued to advance s;gnlflcantly, and it is envisaged
that the country will have a majority share in the four nuclear power stations
provided for in the 1979-1997 Nuclear Plan its contribution ranging from basic and
precision engineering to the construction of vital parts and components. Progress
has also been recorded in such fields as metrology and quality control and in
1ndustr1al sectors such as the treatment of leather,

141, In the Andean Group, the Andean Technological Development Projects (PADTs)
have led to the design of processes and equipment for the bacterial leaching of
copper, the production of foodstuffs from raw materials available in the region
{cotton-seed, fish, grains, etc.), and.the efficient use of hard, heterogenous
woods from troplcal forest in the constructlon of hous;ng., .

142. Other examples might include the progress achleved by ‘the Meat Instltute An
Uruguay, which has developed an industrial ‘method for inactivating the foot and
mouth disease virus in slaughtered animals and by the Central American Technological
Research Imstitute (ICAITI), which has developed the Ex-Ferm process for the
production of ethanol from sugar cane, a method which differs from that adopted in
Brazil and permits economlcal production on a smaller scale. .

" /IV, PROBLEMS



-~ 42 -

| Iv.' PROBLEMS RELATING TO THE SCIENTIFIC AND TECHNOL@GICAL D}?.VELOPMENT
or‘ LATIN AMERICA DURING THE PAST" eo YEARS AND' FINAL commu'rs

143, ‘The prospects for the apph.cation of ‘science and tec_hnology to the development
of the region during th:.s decade and up to' the end of the century depend greatly on
the changes which ‘the sc:I.entJ.fic ‘and technolog.'l.cal system 'has’ been experiencing as
a result of the challenge represented by the recent technologlcal advances at world.
level and of the new regional and international socioeconomic context. The full )
implementation of the Vienna Programme of Actiofi in Latin America depends on these
three factors. : : :

‘ A, Changes in the Sdentifio‘end"té'chnoiog;icial :sjgstetn o

144, One of the main problems whz.ch wJ.].l confront the reglon 3:8 the tram:l.ng of
research workers, technicians, pmfess;.onal personnel, civil sérvants and '
entrepreneurs Who can play.an active role in the scientific and technolog:.cal
development pmcess. To ‘tra:.n quallfa.ed staff with a bmader base’,’ -local post- ,
graduate programmnes of hJ.gh academ:.c qual:.ty are needed. This in turn, calls for
a heavy investment of f:.nanc:.al resources and at least 15 years, half of whith time
is needed to train a team of lectwers—research workers in’ forelcn wmiversities and
the other half for those trainees to set up local postgraduate progranmes, So far
a few countries have embarked on this task -Argentina, at the end of the 19508}
Brazil and then Chile, in the mid.1960s; Mexico, at the beginning of the 1970s and
Venezuela, in the second half of the 1970s. Some of the remaining countries have
also made considerable efforts, but the majority of them have still not initiated
the process of making enormous investments in the training of high-level human
resources, It is possible that the prcblem of obtaining financing and of these
being a sustained demand for local scientific and technological activities, so that
they can make this effort 1ndependent1y is a serious obstacle, in the medium term,
at least.

145, The changes in the technology trade in Latin America are another problem which
will continue to require attention. It will be necessary to regulate the importation
of technology incorporated in capital goods and in so far as possible to reorient
the demand for these goods towards suppliers from the region. The medium-sized

and small countries will probably find it necessary to establish rules for
intra-regional trade in technology in order to strengthen their position in
transactions with the larger countries which export technology. With regard to
transnational corporations, it would be advisable to establish an on-~going
assessment of their contributions to regional scientific and technological
development, especially since direct foreign: investment is losing in importance

by comparison to the role played by transnational banking. The selection and
evaluation of imported technologies and the problems related to their actual
absortion, the strengthening of bargaining power and the achievement of greater
access to information are problems which purchasers of technology must treat as
priorities. Finally, it will be necessary carefully to consider complementarity
and the balance between importation and the local generation of technology in
specific activities.

/146, The
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146, The problems relating to the establishment and consolidation of capacity

for generating technology will still be present andwill acquire greater importance -
to the extent that the costs associated with the importation of technology continue
to rise. The selection of areas in which research and experimental development
capacity can be developed and the rationalization of existing activities will
certainly be viewed as priorities by the finaneial entities. It is not very likely
that there will be a significant increase in the number of governmental -
entrepreneurial and educational institutions engaged in scientific and techmological
activities., For that reason there will be greater 1nterest in product1v1ty and
efficient administration of these activities. : :

147. The promotion of innovation and,technological change in management, a subject
which began to stir up interest during the decade in which the Vienna Conference

was held, is likely to become a basic issue in the current decade. This is related
to the production sector's capaclty for adapting and absorblng tTechnology and to the
promotion of the demand for local sédentific and tebhnologloal abtiv1t1es. In
Brazil at the beglnnlng of the 1970s, in Mexico at the end of the 1970s and in
Venezuela at the beginning of the 1980s, financial institutions came into being for
the purpose of promoting innovation as part of the effort to develop a capacity for
generating and regulating technology imports. In the same connection, more
engineering and consulting services will soon be provided so that the countries of
the region are likely to adopt measures specifically aimed at protecting engineering
and consulting firms (following the example of Mexico and Brasil) so as to promote
the export of services in this field. 49/ The productlon sector has likewise begun
to pay greater attenticn to technologlcal management as shown by the entrepreneurial
extension courses on this subject, which have increased rapidly in some countrles of
the region, Brazil, Mexmco, Colombia and Chlle in partlcular.

148, As for the problem of Ffinancing Sclentlflc and technologlcal development it
is estimated that this will become even more important during this decade and up to
the end of this century. ‘'The financial resources allocated the previous decade,
which even then were not enough to support the consolidation of scientific and
technological capacity, are likely to decrease as a result of the crisis of .

. 1981-1983.50/

149, Thus, it may be deduced that it will be very difficult for the region to come
close during this century to the growth of 1% of the gross product proposed in 13870
by the United Nations Advisory Committee on the Application of Science and Technology
to Development as the target for expenditure on research and development or the more
modest goal of at least, twice the present percentage of the gross domestic product
to be devoted to sclentlflo and technological research as provided for in the
Regional Programme of Action for latin America in the 1980s.51/ '

150. There is also need’ to draw attention to a factor of great significance in -
scientific and technolog;cal development and also in comnection with possibilities
for. increasing or llmltlng trade within the region and with the rest of the world.
Standardlzatlon, methodologyandcpmdlty control are basic compeonents of what are
known as science and technology services on which the process of generating and
applying scientific and “technological developments largely depends.

/151, A
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151. A great deal still remains to be done in the region with respect to the design
of activities relating to standardlzatlon, methodology and quality regulatlons aside
from the work carried out by naticnal bureau of standards and the aforementloned '
COPANT, : : . , .

152, At a recent meetlng on. the OAS Integrated System of. Standardlzatlon, Metrology
and Quality, held in Mexico City in 1981, it was noted ‘that the countries of Latin
America were &t-a stage. whose characterlstlcs dlffer radlcally from the historical
circumstances in which activities wer undertaken in this field and ‘that 1t was -
therefore necessary to ‘adopt new lines of action taklng into account the’ ’
acceleration in the technological process, the increasing 1nterdependence at the
intexpational.economic level and the rigorous competition involved in guaranteeing
markets s raw materials, energy and indispensable foreign currency. Thus, for -
example,:with regard. to: technlcal standards, it is necessary that these new lines
_include;-a conszderatlon of thelr functlon as a contribution t¢ the ordering of
trade; the rat;onallzatlon of the use of materlals, parts and accessories; the =
protection of the lnterest of users and consumers . and. the protectlon of the =~
environment and .its use as. a vehxcle for and po§31ble means of regulatlng the
transfer of technology. : a S

B. The challenge of the new technolcgles - ';'

153. - Another group of. factors whlch Hlll have a deCASiva 1nfluenee on the
scientific and technological prospects. of’Latln Amerioa is related tosc1ent1f1c_
and technological progress,at. world, level. 2/ The, advanqes made in solid state ' -
physics and molecular blology have glven xise. 10, new technologles which are _
transformlng the structure of productlonraot;v1t1es.' For example, it is poss;ble '
that the increasing complexity of mi'eroelectronics may in the medium term
introduce an -important change in.the . life style of the industrialized countries,
algo having & big effect on the . actlvitles of . the “developing countries. The
irbalances which are appearing in the qob st;ncture of the industrialized countries
as a result of the "mlcroelectronics revolution" wmll changé consumption patterns,
industrial production and lnternatlonal tpade, wlth significant results which are
hard to predict for the region, 53/ especmally with regard to ‘certain comparative -
advantages which will have a decisive impact on many of its exports of manufactures.

154. Slmllarly, advances in blotechnology partlcularly in genetlc englneerlng,

may affect a large number of industrial and agrlcultural act1v1t1es in ways ranging
. from the improvement of factories and the. Pprocessing. of:f_oas to the productlon of
antibiotics -and including any number of activities 'such &s “the conicentration of
minerals using bacterla, the productlon ofluolnsectlcldes _and the proce331ng of
hydrocarbons . :

et

155, These:advances present the Latin American countries wath hazards,
opportunities and challenges. In relatively new fielas2 such as. blotechnology
might be p0551ble to approach the frontiers of knowle dge ‘rapidly and theréfore to
be selective in establlshlng an appropriate sclentlfic and technologlcal capac;ty
which. would make it possable to generate techndlgies based on scientific’ Tl
discoveries, partlcularly in areas related to the avallablllty of natural resources
(tropical forests, hydrocarbons, minerals, agrlcultural resources, ‘etei}i For

/example, the



- 45 =

example, the significant effort which Brazil has been making for a few years in the
fieldi of biotechnology, preparing highly quallfled personnel, establishing
laboratories, initiating academic programmes in universities and financing research
projects, represents a seriocts attempt to approach. the frontier of biotechnology.
Argentlna, Mex;co and_Venezuela are also initiating prOgrammes of the. same kind, 54/

156, In the m1d1um—s;zed and small countrles of the reglon lt would be necessary
to combine the selection.of areas of concentration. with scientific and technolog;cal
co-operation. This would. result in a joining of efforts and would ;ntroduce the
critical mass of personnel, equipment and financing which would, at least in a
small number of areas, make it possible to generate technologies based on. sc1ent1f1c
discoveries and to reach the frontlers of knowledge. :

157. In thls respect attentlon must be called to the need of. the region, and of
its governments in particular, to pay continuing attention to the developments
‘which are taking place with increasing rapidity in these new areas of technological
advance. Keeping abreast of these trends and evaluating thelr results must be a
basic component of the policies and decision-taking of the countries of the region.’
Although action at national level is indigpensable,the characteristics and -
peculiarities of the subject make it advisable to supplement national action with
joint action by the countries. In. this connection, it should be noted that, in
fulfilment of the Vienna Programme of Action (section III, subsectlon E) and its
Operational Plan (paragraph 84-87) the United Nations Centre. Ffor Science and
Technology for Development has proposed the establishment of a mechanism c&lled
the "Advance Monitoring System" onTechnological Developments", whose initial phase
of operations may be envisaged for 1984-1985.

158. It is important to stress the need: to ‘act rapidly to take advantage of the
opportunities offered by these new deVelopments, partlcularly in the international
context analized above. At present, particularly in the field of biotechnology,
there are no very tight controls over key technologies by the enterprises of the
industrialized countries, but this situation is very likely to change in a few
years, llmltlng the reglon s opportun;tles. : . '

C. The new socioeconomic context

159. The thlrd category of factors whlch will have an influence on scientific and
technologlcal activity in the development of Latin America operates in the
socioeconomic context, both internationally and in the countries of the region.

At the international level, particulary in the economies of the industrialized
countries, a long period of slow growth, "structural adjustment" associated with
the change in the composition of the product, high rates of inflation and persistent
unemployment, is expected.55/ Likewise, it is env1saged that the next two decades
will see a number of changes in the technologlcal systems in which the producticn
activity of the industrialized countries is carried out. These changes, which might
lead to @ new international le:Slon of labour, provzde the region with epportunities
and challenges.ﬁﬁ/ L : .

160. However, because of a combination ﬁ? eircumstances related to, jnter alia,.
finances, production and international trade, the region is in a deep economic
recession, in which the inflation is beginning to re-emerge, real income is

/deterloratlng and



- L6 =

deteriorating and the level -of external indebtedness is unprecedented:in-the - - v
economic history of lLatin America. - In thé schemes which ave being elaborated to.:
confront this crisis, ‘the scientific and technologlcal aspect of the matter has :
begun’ o be considered'in an explicit way “Thus, in-the aforementioned Regional .
Programme §f ‘Action for Batind America in-the 1980s; ,57/¢ ECLA expresses’ +the need -
for acceleratlng the development of the region's scientific and technological
capac1ty, [ Fbr-khich; pumpoﬁe, és has lready been stated:above, at the end of the
‘decade, consideratlon mhst’be 1ven to &) the allocation: of: resources equivalent -
to twice the’ present percentage *of the gros¥ ‘domestic ;product; b) an attempt to
find mechanlsms to fac111tate the supply of technologlcal Jnnovatlons and-thelr

especially those made up of contrlbutlons from transnational corporatlons, a)

d) harmonlzatlon in the treatmént of - fbrelgn technologies and e) the extension of -
technology to small’ and other enterprlses. Bimilarly, ECLA and SILA propose a..
series of" act1v1t1es and measubes - desipned to promote reglonal econamic cc-operatlcn,
lnterreglonal trade and the co~ord1natlcn of ‘production activities, which:would
reqb:re very close co-ordlnatlon ‘in the' sc1ent1f1c and technologlcal serv1ces
supportlng such act1v1t1es 58/

161, One of the consequences of -the sericusness of the 51tuat10n through which -

the region is passlng is" the increase -in" the "demand’ for scientific and technological
know-how concerning -the betterment—of 11v1ng conditions in the marginal urban '
environment, the geheration of‘employment ‘the provision of low-cost services, and
the conservatlon "of the environmefit. Haklng the existing scientific and )
technological capaclty adequate and seeing -that it éxpands in the direction. of this
new set of social issues ave central problems with regard to the formulation and
1mp1ementatlon of sclentlflc -and technologlcal problems, espec1ally ‘in view of the
limitations™ imposed by the Internatzonal context and the hlstory of - sc1enc; and-
technology 1n the reg;on. :

162, The foreg01ng leads up to the con31deratlon of ‘a - subject whlch for a uumber
of years has been a matter of concern to the govermnments of the region, and: -
particularly to those of their agencles vhich operate in the field of plamning and
also to a number of international organizations: how Best to incorporate the
technological dimension into national decxslon-taklng processes. Annex 2 contains
some notes on this subject “which has recently been brought to the attentlon of
the mlnlstrles of plannlng of the reglon 59/ : . .

”[TD A few last remarks

L ..I.

163.. In analy31ng what has happened in Latln Amerlca in- the fleld of 301ence and
technology since the Vienna Conference:, it is possible to see that the region has -
Tcontlnued to move at its own pace and that’the ‘Vienna Programme of Action has to'.
& large’ ‘extent: reflected ‘regional ‘thinking én these subjects.’ However; at both. . .
'countny level and within the subregional ‘ahd regional mechanisms for co-operatlonc=
and ecconomic integration, scientific and technolog;cal activities are being et
serjously undermined as a consequence of the economlc problems assoc1ated w1th

the’ present crlsls._”x' _ RS CoE :

164. As” a result of’ the efforts made durlng thé past 25 years and partlcularlylr
-during the 1970s, culminating with the Vienna Conference, the region possesses

/scientific and
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scientific and technological potential capable of rapid expansion and of being used
to ephance its developwent possibilities. However, as stated above, it is obwious
that the international and regional context which served as a background for the
Vienna Conference and the preparatlon of the Programme of Action adopted at it ..
has experienced a profound change in the four years since. the Conference, Moreover,

everything seems to indicate that this process of change will continue for a number
of years. . :

165. In such circumstances it would seem necessary to keep constant watch over this
changing situation, considering it to be a basic factor in the quest for new -
prospects for the development of science and technology at national and reglonal
level. Follow-up will make it possible to isolate elements of decision and crlterla
which might be used on the occasion of the aforementloned mid-decade review to-.

be carried out in 1985 with the objective of analysing the inclusion of the Vlenna
Programme of Action in national, subregional and regional plans Where necessary,
it would seem advisable to amend and recommend strategles in the llght of the events
and trends analysed o : ‘ :

166, In this same connectlon, “it would be approprlate also to consider the
possibility of the region's adopting, in the context of the areas .covered by the
programme and the extensive range of activities included in the Operational Plan,
some priorities so that, if necessary , efforts and resources may be focused on areas
of .particular interest for the region, glven its distinctive characterlstlcs. There
can'be no doubt that a3l this would require considerable effort in terms of regiomal
co-operatlon and that this 1n turn would call for the harmonlzatlon and co-ordination
of the activities of the varlous JAnstitutions concerned with science and technology
for development in the region. In this connmection, attention must also be drawn

to the role which both the Vienna Programme of'Actien (subparagraphs 93 ¢) and d)
and its Qperational Plan (paragraph 49) assigned to the regional commissions

(called a "focal role" in the latter) in the preparation and implementation of
national and regional scientific and technological development activities.

167. The viability of the Flnanclal System related to Sclence .and: Technology for

' Development also seems to call for the taking of &- reglonal position in the matter.
‘It will be recalled that this system was .created w1th resources. initially totalling
US$ 250 million for the period 1980-1981, which were to be gradually increased until
an amount of approximately USS$S 600 mllllon a year around the mid-1980s was reached.
Actually, it was possible to raise only USS 38 million in the period 1%80-1961 and
an additional US$ & million in 1$82, This must be taken .into account in the further
implementation of the Vienna Programme of- -Action, and lt is considered necessany to
adopt’ a regional position in this respect. C ‘g,-. -
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Annex 1

PROJECTS IN LATIN AMERICA FUNDED BY THE. INTERIM FUND AND THE
UNITED NATIONS FINANCING SYSTEM FOR SCIENCE AND

- BOLIVIA

Title
Executing arrangements

Government inputs
UNFSSTD inputs¥®

BRAZIL

Title

Executing arrangehents
IFSTD contribution#®#
COSTA RICA

Title

Executing arrangements
IFSTD contribution
CUBA

Title

Executing arrangements
Government inputs

UNFSSTD inputs

AND TECHNOLOGY FOR DEVELOPMENT

Formulation of mining policies and introduction of
electronic data processing techniques in the mining sector

United Nations Department of Technical Co-operation for

. Development

L]

-

"

(1]

Us$ 153 800

Us$ 98 000

Development and optimization of carbon fibre technology
UNIDO

UsS$ 1 351 294

Support to national science and technology plamning and
the strengthening of the science and technology
infrastructure of the cowntry

Government-executed

Us$ 591 500

Development of mineral processing technologies
UNIDO
19 500 (pesos)

Us$ 52 000

#/ United Nations Financing System for Science and Technology for Development,
#%/ Interim Fund for Science and Technology for Development.



DOMINICAN REPUBLIC

Title SR

Executing arrangements
IFSTD contribution

HAITI -

Title =~

Executing arrangements
IFSTD contribution
HONDURAS

fitle

Executing arrangements
IFSTD contribution
JAMAICA

T

Title AL VEI

Executing arrangements
IFSTD contributicn

MEXICO

Title

‘Executing arrangements
IFSTD contribution:
PANAMA

Title

Executing arrangémeﬁts

IFSTD contribution

A'-'o :
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fStrengthenlng'of the natlonal plannlng capac1ty for

13c1ence and technology

.-

Government-executed

US$ 530 050

" Improvement of fish production through research and '~

development in the field of biclogy and hydrobiology,
Phase I

FAO

Us$ 256 100

Wood for energy - technological programme
FAQ

USS 381 202

Upgradlng the se1ent1f1c and technoleogical capabilities
of the Jamaica Bauxite Institute

UNIDO

UsS$ 950 800

"Industrial technology prospectives = Phase I

UNIDO

UsSs 94 200

Support for the development of a national programme
~for science and technology - preparatory assistance

Government-executed

: US$ 60 000



PARAGUAY

Title

Executing arrangements
IFSTD contribution

PERU

Title
Executing arrangements

Govermment inputs
UNFSSTD inputs
URUGUAY

Title

Executing arrangements
IFSTD contribution

ANDEAN COUNTRIES,
SUBRLGIONAL

Title

Executing arrangements
IFSTD contribution

CARICOM, REGIONAL

Title

Executing arrangements

IFSTD contribution

1

”e
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Post-graduate training and research in the chemistry of
natural products :

UNESCO

USS 300 000

Inter-university project for strenghtening and developing

.science and technology - Strengthenlng of Masters'

‘ Programmes - Stage I

[ 1]

-

CONCYTEC Programmes and International Co-operation Office,
Catholic University of Peru and. the "Cayetano Heredia"
University of Peru

Us$ 9 900 000

Us$ 97 000

Industrial methods to inactivate the foot and mouth
disease virus in meat and meat products with a view to
making such products competitrive for export markets
Government-executed

UsS$ 300 000

Programme for the progressive establishment of the Andean
technological information system

Board of the Cartagena Agreement (Government-executed)

USS 1 452 410

Preparatory assistance and refinement of a plan of action
for science and technology projects in the CARICOM region

CARICOM (Government~executed)

Us$ 125 000
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CENTRAL AMERICAN COUNTRIES,
SUBREGIONAL

Ex=Ferm fermentation-processufor ethano] production,
Phase I

a

Tltle

Executing arrangements ¢ UNIDO, in association with ICAITI (Governmept—ekecuted)

IFSTD contribution : USS 50 000

REGIONAL

‘3:,Establishment of.regional fermentation programming for the
production of antibiotiecs and other pharmaceuticals in
Latln Amerlca, Phase I

Title T ':_‘"‘::‘:.-' L

S osr e

I VA a

Executing ‘arrangements’ :%UNIDO
IFSTD contribution 1 US$ 162 000
REGIOMAL (Argentina, Chile, Colombia, Ecuador, Peru, Uruguay and Vehezueia)

Title : Regional technical ass;stance project for ncn-destructlve
testing - NDT S

Executlng arrangements H UNIDO, with the IAEA as an assoclated agency

UNESSTD input ISR US$ 54 200

JAnnex -2*.
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Annex 2
NOTE ON SCIENCE AND TECHNOLOGY AND PLANNING FOR -DEVELOPMENT

Planning consists basically in the juxtaposition of two factors: knowledge of the .
structure and functioning of the system under which an attempt is being made to act
and a definition of purposes and objectives,. Uncertain or partial knowledge of
plannable systems just as the ambiguous definition of objectives can lead only to
the design of imperfect and often counterproductive action. The history of planning
in the region is full .of this kind. of lessons since it consists in a long. trail of
hard-to-come by achievements and many failures., However, the planning approach

has gathered strength, and what we now have is institutionalized planning fully
articulated with the political -aspect and many reglonal efforts to bring it to
perfection. ‘

Historically, the planning process has been.focused on the production process,
viewed primarily from the economic perspective., It has echoed the prevailing
theories of economic development, generating a set of instruments and approaches
appropriate for an economically-based and partial view of plannable reality. As
knowledge of this reality advances, other "non-economic" dimensions appear to
explain its behaviour, The same thing happens .when objectives are better defined
and mere economic growth yields to fuller concepts such as the "quality of life",
It dis-at this stage that the social dimension, the environmental dimension and the
scientific and technological dimension become explicit and are bound to appear in
- the planning process. At this point a basic dilemma emerges: Do we-accept the
present approach to economic planning as the valid one and try to put those new
dimensions in economic language so that they can be incorporated, or do we explore
the validity of the present tools of planning and consider possible changes which

should be made if these new concepts are to be incorporated? So far the first
option, consisting in putting the new dimensions referred to:into the language of
economic planning has. prevailed. This apprecach has its limitations, which in some
cases are insurmountable, and does not draw on the strength of the planning
-concept, + It is therefore essential to explore the other approach, i.e., to take
a serious loock at the art of economic plannlng (sometimes also called "economic..

and social plannlng") with a view to equlpplng it to deal with reality in all its
dimensions, . ‘ o

However,.when.this happens, it is hard on the planning process. In the first
- place we are far from having reached maturity in what is known as economic plamming.
New and complicated superstructures must be built on-its still rather shaky
foundations. Furthermore, although more is now known about plannable systems, they
have been subjected to radical change and have become infinitely more complex. It
has recently been learned that it is not. enough #o plan our own actions but that

it is also absolutely essential to predict the actions of others, i.e., to plan
with "opponents" The international role is no: longer just a frame of reference
but ‘an increasingly powerful and complex systematic relationship. Weak subsystems
have no freedom of action but in most cases must.be content to "take what comes",
In such cases, planners become to some extent semiautonomous administrators of the
effects which the development of other peoples have on the system itself rather

}han being active and independent protagonists of the construction of their national
utures,
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It should not be forgotten that the final objective of planning is the
"econstruction of desirable and possible futures" within given political frameworks.
Its role is to help to rationalize technically the decisions made by the government
in defining and achieving its objectives &tid, in mixed economies, to work in hgrmony
with the machinery of the market, Even in traditional economic planning, not
everything is plannable nor can many decisions be planned advantageously, The
experience of each national reality:and each political system has been to seek the
most ‘appropriate area of action’and planning. .The need and:appropriateness:of. = -
incorporating new: dimensionsiinto  planning’ (evén-when planning is performed-within
the most COnservative'vieﬁs'of.economicAmanagementmmentioned‘above) means .that the
environment :and the depth.of .what is: plammable must:be rephrased, which may even
involve questlonlng the. effectlveness of the plannlng aotzvzty 1tself in oertaln
flelds.‘fgh LT e it K R :

. . - . [ EER Y i
Ll . " RTINS

The relatlonshlp between science: and technology fop development and plannlng
presents the following alternmatives: e

" = Planning "of resources for- science and technology w1thout referenCe to the
national development. plan;
..=.Planning of science:and technology w1th1n the framework of the natlonal
. ‘development plan; -
= National planning which- ancorporates the sciengce and technology dlmen31on
i.in the formulatlon and de31gn of its. actlon. - W
W The first case is the most frequent, 1t be;ng almost a natural consequence of
the much—talked-of ‘deparation-of the government, the:scientific-technological
community:and the separation-apparatus,. It results from partial efforts to achieve
rationality without reference -to:-national prioritiesy either because thogse priorities
have not been defined or because their relationship with.:science and technology,
espec1ally wzthin the narrow: tlme limits of economlc plannmng, zs not apperent..

The second alternatmve descrlbes the efforts whlch scme plannlng systems of
the region have'made to:sSeéek:some articulation between. the action and reésources-
related to sciencerand technology .and the priorities of national planning. :- The
results of such oo-ord;natlon normally appear in: some development plans as a -chiefly
editorial effort. R : Lo S : T

The third option, which at first sight may be confused with the one‘which-i
precedes it, is the one which makes it really possible to put the science and
technology dimension.te the-service of the practical :¢onstruction of "desirable
. futures", In other words, it seeks to. include' the science-and technology dimension
in the govermment's decision-taking and to.promote: action in the national system in
“which the science and technology variable is appropriitely handled, not as exogenous

data, but as a"domesticated" variable subject to theé ooﬁsc;ous w1ll of the decision-
makers respon51ble for the natlonal future.‘ﬁ Ao :

v B L "i.

The exp11c1t 1ncorporatlon of science and technology An plannlng is not a
matter .merely of including. new elements in a partial or imperfectly understood
national or regional system but also -of throwing light on-characteristics which-
have hitherto not been taken into account, in which new components and relationships

LRCA
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will appear and relationships which have already been established will he reapprais-
ed. In this connection the following points should be congidered:

i) The research and scientific-technological development process is subject
to much longer time cycles than those considered to be normal in economic planning.
This characteristic makes it all the more necessary to work in the long term.

i) Planning is a rational way.of guidlng a production“system which exists and
is in operation; the science and technology variable may give rise to activities
which are non-existent in the system, : . :

iii) Traditional economic planning operates well if the sectors are considered
separately and are integrated_only in the final process. The science and technology
variable is always present in all-national activities and therefore generates
institutional problems of - intersectoral co~ordination and vertlcal relationship.

VIR S
iv). The economlc process is becomlng 1ncrea51ngly well known and is belng
dlrected towards a greater degree of rationality; the same is not true of the.

sc1ent1f1c-technolog1cal phencmenon, especially Wlthln the social perspectlve.

v) The tradltlonal approaches to cost-beneflt evaluatlon presents sexious
difficulties for those activities whose beneflts, while being very late in appearing
and highly dlspersed are of. the utmost importance, .as ape.the results of action and
activities in the area of science and technology. New evaluation,techniques of the
so-called "multicriteria type, in which representatives of the commimity
participate, may be an altermative which should. be‘explored,

vi) The introduction of the science and techmology variable makes it obligatory
to consider not only those groups which have so far been participating in plannlng
but also representatives or components of the scientific-technological community.

- . It must be borne in mind that the incorporation of science and technology is
bound to. continue to be viewed with some indifference at the political level, where
an attitude is maintained which causes technological options to receive marginal
treatment, The general view that the science and technology variable is a factor
which has already been determined by the “style of development" and the relationship
with the central countries must alsoc be challenged, .

Even when plannlngjconst;tutes a rational arrangement of decisioms, other '
factors, such as. ideolagies; legislative pressure, the pressure of public opinion
and electoral pressure; the technical apparatus of the government, and the centres
of power and exterior-activities, exert a strong influence on it. This
characterlstlc, together with the growing complexity of the socioeconomic systems,
makes it necessary to increase the. eff1c1ency and effectiveness of the planning

process, which to a large extent is occurring as it persists and its select1V1ty
increases, : . _

When we examine the national decision~-taking system and its interrelationships
to determine the places in which the science and technology variable plays a basic
role and where the raticnality of a .planned development polncy is needed, the
following areas become immediately apparent: .
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i) design of a standard model 1n whlch the political prouect should be
reflected, '
11) analysis of the so-called “problem areas" in which the dlfferences between
the present situstisn End the proposed standard model appear' '
'iii) project design phase; =
iv) action area consisting in the methodologles and machinery needed to be
_ able to act: first, the improvement of planning and its action machinery,
- and second, the 1mprovement of" methodologles dand machinery.which make it
- possible to interact with the ‘science and technology varlable wlthan the .
objectives of a planned development policy,’ S o

~ Attention should be drawn to the need to 1nccrporate the+science and-

technology variable in the formuiatlon ‘of images whieh are desirable and posszble
in the long term. ‘This activ:ty is- ‘oriented’ towdrdsthe explorataon of the fiture,
for the ‘purpose of analyéing the'evolutioch of a national system,.din vespect both of
its internal consistency and of its role in the international context. In
conceiving a long-term 1mage,—th6ught should be: glven #6 godial systems, natural
systems, constructive systems, 1deoleg1es and scienes and technology; and since we
are talking about a nationdi 1mage, which must necéssavily be.viewed within-a world
context, consideration should be ‘given to the type of 1nterrelatlonshlps which the
role it plays 1n that eontext crEates.A ’ AL

. The scientifie-technological ccmmunlty ‘should, in the ‘eourse .of a continual.
dlalogue, supply the plannlng system, with many" technolog;cal, ‘creative, timely and
varied technologlcal options and with a breakdown: compatlble with the des;gn,needs
of a long~term image. In this way it might be possible to alter-the immediatist
_nature of planning by 1ncorp0ratlng trascendent national development objectives,
establishing a valuation pattern in‘which the 8iagriostic function: tould: refer to
the "desirable future" and it could be deécided what action-or projects.should be -
initiated in the short- and medium-térm to"achieve ‘that "desirable future”,

~ The main ‘link between science and technology on the” ohe hand and .planning on
the, other should be 1ncorpovated at the- highest ‘possible” Jevel, without prejudice:
to intense contact at the  lower levels -inh terins of co-operatlon oh-problems of a
more ‘specific natire. The sc1ent1f1c-technolog1cal community is normally not -
"properly represented in those publlc organs-‘which ‘constitute the!higher decision- -
making levels., It therefore seens necessary ‘to design a body for participating in
this process of incorporating the science and technology dimension and which would
enjoy the confidence and partxclpatlon of the sc;ent1f1c-technolog1cal canmunity,
remenbering the role of ‘the: Academy of Sciehces of the Union of ‘Soviet Socialist
Republics or that played not hany years®ago: by’ ‘the National Academy of ‘Sciences .of
the United States of America’ and' now'played by ‘the National Science Foundation.
(NSF). A similar role 1s_p1ayed by the’Scientifi¢ 'and Technological Policy
Commlttee of the Organlzata ﬁ’fbr Bconcmlc Co-operatlbn and Development (OECD).

Where concrete recommendatlons are concerned, we cannot fail to po;nt out
~that it would be approprlate for the first dialogue between planners and scientists
and technologists on a given' project to be “held dtkhe "project idea" level,
Normally, such a dlalogue is not held oris held 1a%tE] when the project is in the
engzneerlng stage "d@nd the design has become consaderably more rlgld. At thls point

.....
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analysed from a scientific-technological perspective, all the effort being
concentrated on bringing a single alternative to perfection.

&n organization for science and technology should deal with problems such as:

i) long~term planning of the general cbjectives of science and technology;
ii) budget formulation and allocation of resources at operational levels;
iii) co-ordination between public research bodies, universities and the private
sector, where needed;
iv) management and promotion of research and development activities and the
executive function
v) the provision of general advise on science and technology;
vi) handling those information activities not carried out by agencies
specialized in that field;
vii) creating a climate of public opinion favourable to the development of
scientific and technological activity.

There are at least two other functions of great importance which must be
attended to. The first relates to the training of the staff required to take up
the “technological challenge, In connection with this function, attention should be
drawn to the need for the incorporation of science and technology in the educational
process from the earliest stages., The development of the students' inventiveness
and "innovative potential' should be an active concern of the govermment, private
enterprise and the universities,

The second and more important function relates to the participation of the
scientific-technological community in the naticnal decision-~making process, either
directly or through the national planning system,

To put these ideas into practice, requires a real “apprenticeship project",
within the context of the region but also taking big naticnal differences into
account, There are no clear-cut responses ready for application. The search for
such responses led in recent years to regional co-operation initiatives, consisting
in a project for examining the real situation of the region as reflected in a small
number of countries representative of it, It was thought that on that basis it
would be possible to make some recommendations aimed at the appropriate
incorporation of science and technology into development planning., This project
has yet to be put into implementation,%/

*/ See ECLA, Planificacibn, ciencia y tecnologla y toma de decisiones para el
desarrollo de Am&rica Latina y el Caribe, E/CEPAL/ILPES/R.38, 15 April 1981,







