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The publlcatlon of this series ofpapers reﬂects tﬁe Institute’s
continuing concern with the critical issues in international

* education. In recent years this concern has been expressed

particularfy through the Institute’s sponsorship of the Intérnational
Councils on Higher Education, which bring together chief
executives of universities inthe U.S. and other regions of ‘the

world for éxamination of topics of shared interest. Essays prepared
as subjects for discussion at these conferences will formya portion

of the series, which will draw upon /otjler‘ resources as well.

-~ -The-past- two decades-have been a period-of enormous growth in -
education throughout the world. As the role of education has
increased in dimension, the choices involved in educational
decision-making have increased in complexity and in social impact.
It.is hoped that this series will contribute to the ongoing debate
on the issues of international education through examination
alternative viewpoints and through the pubhcanon
information. As international educati T era has broadened
its scope beyond traditio ivity to include developmental
assistance and other ¢oncerns, the range of topics covered in the
series will reflect this breadth of interests in the field.

Papers in this series are prepared under the direction of the

. Office of Planning and Analysis, the program planning and

development arm of 1IE. RN
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I. Changed Structure

eclarations of Punta del

Este, the Consensus of Vina

del Mar, resolutions of the

CACTAL Confetrence of

Brasilia, the Andein Pact
and the communiques of the 1974
Mexico City foreign ministers’
conference are among the

pronouncements that have punctuated a &

stormy period of inter-American
relations which began in the early sixtie§.
These documents consistently affirm the

.‘individual personality’ of Latin America

in their tone and in the new relations

; they seek to establish émong the"

countries of the region, and between
Latin America and the rest of the wzld.

« They reject developmental determinism.

and intellectual dependency as inimical
to the fegion’s development. More
recently, the tides of inflation sweeping
the world and the energy crisis have
affected individual countries of Latin
America in different ways, but in their
combined effect have served to mtroc}uce
new complexities into inter-American
relations. The passage of the 1974 U.S.
Trade Bill has turned out to be yet
another pm//1 of salt in a festering

wound.
A:se events are significant early

indicators of the contours of the new
power relations unfolding before us. In
the case of Latin Arherica they bespeak a
determination to acnlzave new and
advantageous terms of trade in
technology. capitalizing on the region’s *
natural resources, its higher level of
development in comparison with other
developing regions, and especially its
institutional capacity to ingest new
technology. In spite of diversions in the
region and elsewhere frém anti-science
and anti-technology forces, every one of
the declarations, resolutions and pacts
cited above place special emphasis on the
need for further rapid development of
science and technology, and on the need
to develop manpower, ideas, and
analyses for the fulfillment:of the.

economic and social development of ithe

,d' .

¢ o . P
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region. The Declarations of the
Presidents of the American Republics
assembled at Punta del Este gave impetus
to a vastly expanded Regional Program
of Science and Technology-of the
Organization of American States (OAS).
The “Consensus of Vina del Mar”
prescribed a specific set of actions to
which the U.S. and the Latin American
nations should address themselves in the
areas of science and technology. The

.

CACTAL (Conference on'the Appllcatl'on _

of Science and Technology to Latin
American Development) conference held
in Brasilia (1972) subjected these'and a
variety of other ideas to vigorous debate.

- ! . .
Subsequent official announcements from

the U.S. have re-emphasized U.S. desire
to, share its techhology with Latin

- America, but concrete mechanisms and

incentives to translate this desire into
actionable programs have yet to appear
from either side. However, articles-
related to the transfer of technology
have become commonplace in most
recent cultural-and trade agreements
between the U.S. and other countries.

While these major events were taking
place in the political arena, Latin
American universities were re-examining
their goals and their external,
relationships. Structural changes -
fhtended to modernize traditional - .

“upiversity structures in Latin America

had yielded mixed results. Many
universities had created institutes of
basic sciences or established general
studies programs to horizontally
interconnect their disparate and
vertically integrated faculties. In most
cases, basic sciences and mathematics
were the first disciplines around which
general studies programs were built, This
provided the opportunity for universities
to introduce new experimental -
approaches to the teaching of these basic
disciplihes and to the modernization of
facilitits and curricula. The basic science
institutes also provided desperately

o
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needed Jnderpir’ming for engineering
programs, which also underwent
updating during the late sixties and early
seventies.

Basic sciences started as parts of the
general studies programs, grew, to become
independent ‘licenciatura’ progreﬁns

. and are now providing new Kinds.of,
specidlistsin the basic sciences. This
structural transformation is often
criticized because it is an innovation
patterned after U.S. models and ‘beca\_A
it might not provide the solution to
all the problems of Latin American
universities, many of which lrave their
rdots in the long history and culture of

- the continent. It would appear that

decade ago need time tb undergo- -
additiond! transformation before they
coime to support the stalsle universities
,of the future in Latin America. The fact
that certain private universities have

ol 2done better in adapting these innovations

than public universities might say. .
something abou difficulty of = . i
‘institutional modernization in the regian.

.

A second major change in higher
education in Latin Ameriea is the-
explosive growth of graduate education,
especially in-scientific and engineering
fields. Established on the basis of the °
urgent need for high level manpower by
industry, government and higher,
education itself—and as a method of
lifting the quality of higher eduLatlon—
graduate programs in the sciences and
enginecring have helped to develop
centers of creativity in the regiop wherge
none existed before. Nurtured properly,
they pgomise to provide a network of
institutions necessary not only to
interact with and adapt technology from
" outside, but to develop technologies
ind#genously. Appropriateness of
imported technology-and the relevance
-of training abrouad can be questioned by
the developing countries ad nauseam -
but unless indigenous graduate programs J
and related science and technology
institutions are given the freedom and
incentive to attain parity with those of
the developed countries, dependence .
will continue and autonomy will bejust
- a slogan.

.

structural changes introduced barelya *  «

(Y

Two other instjtutional developments

are worthy of note as we review
structural changes in Latin Americart
scierice and technology. Almost every
country-in the region now has a national
council of science and technology, or will
soon have one. These councils have been
helpful in providing support for scientific
and technological gesearch in the -
universities, thereby augmenting the .

. meager investments the universities can

make in support of research out of their
regular budgets. It is probably.true that
in several countries fundsavailable to

« the research councils are not sﬁfﬁicient
" to meet even the current demand let
alone to finance major new types of

. “activity. It may also be true that some

- councils have become too bureaucratized

“to be innovative in the support of

research and in mustering suppprt from a 1, '

variety of national and international
agencies to develop major programs of:

" research. In some cases, local finanging

through the councils is supplemented by
the OAS Regional Program of Science
and Technology, the agencies of the
United Nations, and by other
international organizations and
foundations. There is evidence, however;
to indicate that in real terms the
international agencies and foundations
are not investing as heavily in science
and technology as they did in the period
1965-70.

Parallel to the research councils are the -

national assqciations of universities and

the councils of rectors. Charged with the

difficult task of allocating natfonal funds
' to universities, and contrelling the

- expansion of the number of universities,

courses and programs, these associations
have had varying degrees of success in
discharging their responsibilities. Even

the developed countries with advanced
systedfs of higher education have not

had much success in controlling the
growth of university systems and relat;ng
their output to national needs.

Region-wide-federations of umve°rsity
associations have also had a checkered
history. Associations such as the
GULERPE (Latin American Study -
Group on the Reform and Improvement
of Education) and UDUAL (Union of

" Latin American Universities) have had

1
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great. lelLlllty in achieving Einanual' Many of the development agencies which
* viability. Other unversity as$Geiations originally collaborated in the effort to” S,
such as UNICA (The Agsociation ot X build an infrastructure-argue that. as fz;r ' .
Canbbean Universities and* Rese |rch as ssience and technology are concerned.
. Institutes) CSUCA (The Higher ’ the Latin American region.now has tho
Unlvusny Council of.Central Amefican institutions and competent people to v 2
Usiiversities) and CHEAR (Councilon _man them. Therefore. it 1s argued. .
Higher Education in the American . external assnstdmc ulo longer required T
Republics) continue to render service to in the same volume and for the same . '
" higher education in spite. of the purposes. Prbvision-of textmical - S
discontinuities in funding avanlable to _ assistance and institutional development L
_them. The potential of Latin American through externally supplied gxpertise 1 : .
university associations for furthering . - are no longer the objectives of C .
collaboration with universitieS in othes — development agencies interested in Latin .
regions of the world dtSH’VtS urgent ~  America. In fact. it is said that Latin ! ’
‘ study. B - America jas much to contribute to the "
To complete this rapid review of rest of the developing-worltias a ST
structural changes and séme of the major laboratory of deyelopmqn_t’exper neg. !
implications of these changes. one mus * Some countries in the region now have - .
note a variety of other experimeitts t‘hzltt the capacity in certain fields to, render . s
have taken place on the Latin Amerjcan 5“}"‘ service to other' deyclo‘plng regions. . |
higher education landscape in the Jast Viewed in this pcrspcgtlve. de_pendcncm : P
decade. Countries have cautiously moved . becomes a shop-worn idea which may R .
into the realm of subprofessional have served-its purpose. Dependenua © ) >
technical education. as in Brazil with the . nay be replaced{ b’i the moTe b positive L ‘
. Operational En%mccrm" Program, and in ’d69'°g¥, 0.‘ murd}pendg.ncm.' .w'“»] - .
+ Chile with the Regional College Programs which L_‘ltl‘n.@merlczm‘ umvers.mes and \

| * of the University of Chile. . pthgr sc;nentm‘c and technological '
Decentralization of the massive - institutions might play the truly.

] university systems 0 Chllc and Mexico. international role to which they asp\lrc.{_ ;
the gmergence of Latin Amdmm private Consolidation of the gains made thus far. ke ,
foundations in a few countfics. ,improvement of the management of the .
eaperimentation with felevision in higher « "new and the old institutionsand . ’ .
education “reform of suen;,nggumula at programs, re-examinatioa of national and
the school level; and’ programs to link - -institutional priorities. and the - - o

. research in science and engineering at the __fashioning of comStruetive relationships
universities with the needs of industry with ccntcr&ofoint_ellectuul activity
and government are-some exciting o | around thé world constitute a complex ' .
developments in the ‘Latin American. / agenda that will keep Latin"American
region which brighten a picture that in educators busy for quite some time. This -

. the heat of confrontation politics is too * is the moment tp breathe new meaning
often drawn in dark colors. and vitality irfito the external ‘ )
* Tothis observer. the accoriplishments of relationships so that autarchic ideas and - ‘ A
Lo procedures will not smother intetlectual ~
the past ten years-in ¢recting an P . ‘ : . 2
e - . e interchange between the U.S,. Latin
infrastructure of scientific and " America and tl £1l 1d
_ technological institutions have been merica and the rest ot the world.
*Q& quite substantial. The big task of putting W1ith the expansion of Latin American
these institutions to work to péalize the universities and the development of
social and economic objectives for which N\ graduate programs in the region, it i§ ’ ,
they were created lies ahead: and that is possible that in years ahead student

= largely the rcsponsibility of indigenous exchange will involve -a greater .
leadership. This task is a long-term proportion of graduate students and |
undertaking and in some senses will- senior scholars than undergraduates, - ’
never be completed. . although programs such as the . -

) : : Yenezuelan goverriment’s Gran-Marischal . .
o, ) ' de AyZicucho Scholarship Program may
Q ‘ / 7 : . " )
" -0 e



skew this trcnd‘smm{lzﬂ/ﬁthe near
future.-The travel of U.S. scholars to
Latin America for research and teaching
. has apparently slowed quite considerably
-with the decrease in the number of

inter-universitycollaboration programs
« supported by the U S: Agency for
Integnational Dc elopmcnt and the
major found /at ons. Howgver, stafistics
on scholarly exchange within the

size of \the gap that may be developing
in scholarly communication between
.the U.S. ind Latin American countries.

Unless.a new omnd strategy emerges in
the néar future, it is perhaps unrealistic
to think that external resources of tl
ﬁ_rgagnitudc:thut were available during the-
1960-§970 period for scientific and
technological deyelopment will aggin
be_available in the next ten years. Many
of the resources necessary for further.
development of the undversitics and of -
the research and development
infrastaucture are hikely to be internally ~
_generated in thé region. Venezuela’s
beneficence in sharing its.new petroleum
_ riches both through the Inter=Amgrican
Development Bank and bilaterally with
countrics of the region is a commendible
initiative. What portion of these grants
- and loans will go to the support of higher
education and scientific and _
, technological rescarch and dcwlopmun
is not yet clear.

1I.  Changing Priorities

iven the constraints that
seem to be devdping. and
the lessened nced for -
gxternal technical assistance
’ . for institutional
e dcv‘elﬁ‘pmc\m. it would appear that the
most theaningful kinds of relationships
that Latin American universities and
scientific and technological research,
institutions could have with their
_counterparts in the U.S. and elsewhere
1. would be through collaborative research.
(This dges not exelude, however. the
traditional cxdmnge of teachers and
students that will need to continue;) -

.

3

[
.,

hemisphert have been unrdldblz...l.us
therefore quite difficult to-quantify nl)e/

¢
The development of collaboratwe tios .
is not in itself a new suggesgxol\ Such ' N
interactions have already {taken place :
* with frmtfl(l results. Favorable ¢ ﬁdmons '
for interaefion prevail in’ Latin America
today.
scieptists and te¢hnologists in the region.
. lms)m. reased over the past decidde,
laboratqry facilitics have improved
-——’-svm‘rﬁc'mtlym wdozen or more- major 7
uniyetsities and-research. centers,
cofnmunication and t"a;tré’;lsmlss' n L

tnulmes ing esmbﬂsj]ed and most
»pmjl:;, X

/mh commugttics have
dumhul resedreh prlormg:

in respops€ to funding aggficy demands. .-
Releyafice of rcsearnh}n/(ievelopme:‘n L
needs of the nation is4 criterion

t’/eqlfentl? applied by funding agenc:es
in Latin America.

A

hie number of competent T

It is not Ihy purpose fere to suggest an

* 7 agenda for collaborative research. Since
such research assumes futualky -
agreed-upon gaals and procedures and a
division of responsibilities between the «

© collaborators. a research agenda featuring

a set of ‘common’ or ‘convergent’
program arcas or themes could be easily
arrived at. Sogiad scientists have pointed
out that thucs}oblems of urban
LOl]gLSIIOl] maldistribution of income. .
alicnation. population growth. > :
mvlronmcntal decay. and resource  * L

23

Vi

., assembled. An agehdaAfOr collaborative
rescarch so derived'would include
scientific and #gchnological rese: m.h \ ¢
in the ‘ha senses of these terms, but

" would: p¥o include the ‘softer’

dealjfg with sogictal impact of the new.

" tegfnologies and the policy alternatives }

v:uldble for consideratior by decision

ers m that society. Collaboration in

‘researc thé¢ ‘harder’ sciences and

technologies 13 rhapq easier than in

thc pollly sucm.es

I3
.

.

a
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;rcsedrch isenormous; |

aiternatlv‘e% rcqulrc a muludlsupllnary
mteractlon1 a tradltlon’that is only
‘slowly bemg established in the region. -

The dloue ot subjuts of mutuahntcrcst

available for scientific and tcdmoloz,u.al

1. application of spage age :
technologies for reeourcc SllI'VLyS
“and. for eduutlonal and social
applications. B oc

- 2. research on ocean resoyrces ]
including studiés of population
dynanms of commercially _
significand varieties of krtll,”

7 anchovies. shrimps and-oysters.

3, dcvdoplmnt’éf new technologies *

R

for preservation-and packaging for

s local distributior, and for export.

4. amajor program of varietil

< improvement of food crops drawing
upon-research at-the two major
intemational agricultural centers in
Mexico and Columbia.

5. ascientific assault-on’plant and

* animal discases with multinational
and interdisCiplinary teams.

6. a major attack on endemic diseases

/ + such as the Chagas disease.,

7.. further cxplorations into the
Jrelation befween malnutrition and
cognitive development ¢in the study
of which Latin American scientists
have achieved jirfernational

distinction),” >

of/ tin Ammum mg‘luty to move
eyond assembly of consumer
clectronic apparatus to actual
design and manufacture of-the
" basic components. -
» 9. encouragement of university
- research on “appropriate”
technologies to take advantage of

thé: factor endowments of the, .

countries of the region.
10. i stepped-s program of research

L]
8. development of. Lommunugtlous
: tzc:—) gies. including development

The list cou &bu,xtended Much initia]
work in the areas mentioned has alrcady
been supported by the OAS Regional
Program in Science and Technology, and
by oter assistance agencies'and
foundations. The need now seems to be
to focus these efforts, to give them a
mission oriéntation, and to carefully

hich-can assume operational
ility for the execution of *

¢ process of grant-making and
administration has tended to become’
too rigid. D/e-burcaucrutization of fhe
entire process is urgent if th efne(,essary
mterdls’uplmarv and mfg institutional
interaction i such ‘problem-oriented
research is to take place. AsUS. .
institutions now 4t the receiving end of
research support from Latin American
countries are discovering, bureaucracies
everywhere have great difficulty in
dealing with research communities,

-especially those away from their shores.

The shoe riinches even on the other foot.”

Equally exciting possibilities for .
hemispheric interaction exist in the area -
of scientific and technological policy -
studies. Stimulated by the earlier work
in Europe at the Organization for
Economic Cooperation and Development,
and responding to the pressure within
the U.S. for a re-examination of national
priorities and of the role of science and
technology in economic and secial _-
development, a variety of policy analysis
centers have emerged on the U.S.

ity scene. New approaches to -
for€casting technology and ¥ssessing
(.onsequencegof technology on society
range from the highly mathematical to
the heuristic. in most cases, the
approach is multidisciplinary and the
objective is o examine the: protess o
deuelonlmakmg in the society at 1ajge,
within the scientific and technological
institutional structure and at the level
of the firm, and to suggest alternative
pohcnes/fof‘deusmn makers to pondV O
and t@tﬁlobse. N . o

uesuous ‘felated to technology ténsfer,
costs and benefits of di W
decisions, indigenotisire sea ch'and :

dwefopment vS. |mp/;tat|on of




technology, unbundlnu, of tcclmology
. unported from outside, apprepriate:
tec.hnologles and their Lo‘{Nnd affects

dlstrlbutlon the effect of gov&rnme t

4+

begu e
Lent/r/.é/m Brazil. Afgentina. Chile.
Me éo and the hgadquarters of the
dean Pact'in Kima. Péru, amoni;
others. In this ath} Sensitivé area.
. collaboratio
of megthoddlogies (wlrich aré stilfgin the
early stages of development in tlft U.S.
and -Eyfope) and then lead to more -
subspdntive djscussions, so thit policy
altgrnatives are illuminated prior to
litical confrontation based on
incomplete data and analysis.

The immediate need z;ppears to be to
strmgtlnh national policy andlysis
groupsin thc region, pacticularly by |
involving social scientists and
technologists in such programs. National
Research Councils are understandg bly
more used to the idea of makKing
grants for scientific and technicd
research than they are to the idea of-
sipporting policy- rolcvant research in
scieneg and technology:

A second stnp would be to proVnde for
opportunities for such groups to
exchange i
than isnow possible. The CACTAL
conference provided one such
opportunity. The interaction of Latin

. American policy research groups with
thejr counterparts in the U.S. and
elsewhere is somewhat lmphaz.drd at this
‘point. However, thg Council of the

- Americas has initiated a series of
eonversations among business lcaders
and is supporting some research ini the

i T '
| .

-an employment generation and inconte.

L‘)l{d start with the sharing

ssearch

4

.
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Lk and data'more frequently-
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* with national r

- ~ >

academic comniunity. U.S. universities
have estabtished degree programs in
science and technology policy analysis
as have son¥e British universities, which
provides an opportunity to establish

furthef refafionships. . | . .

While opportunities for collaboration
in misgipn-eriented scleng&ggnd .
technologlcal projects and policy exust
a serious information gap has develop7
bega se of the lnatus in the relatnon

had to be suspended;
‘American from around the
been affected by funding

Seminars-sponsored by the U.S. Nationa]
Academy of S!.lence(yn collaboration
?ACI] councils in Latin
" America and t ell-attended American
"Association for the Advangement of
*Science C/lisejo Nacional de Cientia
'y Tec.nologla conference “Man in the
Americas” suggest the kinds of
productwe interchange that should
*continue if countries of the hemisphete

wislr not 0 isolate themselves from each -
other. A scientific weekly similar to

7

. Nature or Science, reporting on current

research in Latin America, would appear
to be an urgent need. Such a journal

could possibly include Spanish and .
~ Portuguese abstracts of arti¢les appearing
““in Nature, Science and similar U.S. and "
- European publications.

d|ff|cult to sustajif research groups ov@r
time if financial support is subject to
the vagnrleso/ f political decisions. New'

. administrative nrethods of dovetailing

actiohs of national research councils atid
regionally administergd programs of
assistance wherever.possible would help

to ensure that duplications are avoided—
Alternatively, such coordination would
assyre that-major prOJects are not -
underfman(,cd

y -~
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/ Paradoxically, while at least some Latin - -

R
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- American countries find themselvesin a
posmon to,support research activities

of their, s’mentlsts, U.S. scientists find ,
themsefves it the, unaccustomed position —
of” havmg negligible support to-respond

\ to requests for collaboration from Latin
Amerlcans much less to initiate

.ERI

PR A i ox: Provided by ERIC

}

on Ldatin American _ _ _
/S. One hopes that this
sitory and that the -
yong and cordial relations
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