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COMPUTATION IN LATIN AMERICA
An Annotated Bibliography and
Other Sources of Information

Ramén C. Barquin

INTRODUCTION

There has beew a great deal of interest recently in problems of com:-uta-
tion in developing countries. The Jerusalem Conference on Int~.cmation
Techuclogy iveld in Israel in 1971 (see Bibliography Key, Jerusciem) was
dedicated whollv to the topic, and <ince then the Rio Symposium on
Computer Education for Developing Countries (see Rio), and the [:°1-1CC
Conference on Informatics in Government (see Florence), buth held in
1972, have dealt directly with these protlems. Latin America has been
intent on benefiting from the appiication of computer technology to
development. but the advent of the technology has not always met with
the success that was expected. However, the lack of policy that brought
about the random intraduction of computers into a country, often sacri-
ficing other equipment or services also critical to its development, is now
giving way to more rational procedures. A number of countries (Brazil,
Chile, Colombia, Cuba. Mexico) are presently engaged in detailed studies
of their systems and those of other developing nations in order to Icarn
from their experiences. This article is an attempt to aid that research eftort
by providing an annotated civliography and other sources of information
on computation in the region.

OVERVIEW OF COMPUTATION IN THE REGION

A categorization of the Latin American countries accarding to their poten-
tial for computer usage identifies five distinct groups in the region (see
table 1). These are directly mappable to levels of data-processing (DP)
sophistication as defined bv the Uniled Nations, which indicate the
present status of the computer industry in each countrs .

There are over lour thousand computer installations in Lalin
America today (sce table 2). The approximate vearly cost ta the region for
the hardware alone js well over $300,000,000. Of this amount, rearly
three quarters is concentrated in Brazil, Mexico, and Argentina. If venae-
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TABLE 1. Categorization of the Latin American Covritries Acoording to Level of
Cemputer Potential

' ﬂUm’red Niutions Level Countries

Initial Haiti

Inital-to-Basic Bolivia, Dominican Republic, Ecuador,
El Salvador. Guasemala, Honduras, Nicaragua.
Paraguay

Basic Chile, Colombtna, Costa Rica, Cuba,

Panama, Pera, Uruguay
Basic-to-Operational  Puerto Rice, Venezuela

Operational Argentina, birazi, Mexico

Source: Derived from R. C. Barquin, “Cunputaion in Latin America,” Datamation,
March 1974, pp. 73-73.

zuelaand Puerto Rico are alsoinclud. d, these five countries account for 85
percent of the actual number of coruters and nearly 90 percent of the
vaiue. Most Latin American nation: concentrate their computers in the
national capitals, with about 8C pz::ent of all computation being done
there. A notable exception is Braz . where 75 percent of all computers
seemn to b2 instalied in the Sao Pav --Rio de Janeiro area. Governments
are, of course, very big users; none:. ~2sstheyv account for oniv about half
of the computers installed. Large v ~ate national and multinational or-
ganizations account toi the rest.

U.S. manufacturers ar> do¢ » inant by far in the Latin American

marketplace (see table 3). While I8, is the principal vendos, Burroughs,

NCR, Univac, CDC, DEC, Honev. 2il-Bull, and Hewlett-Packard have
considerable numbers of computere .astalled. Most of the installations in
Latin America arerunningconventicnal data processing applications devi-
ating very litlle from the North Amemcan pattern. Sophisticated functions
are found only in certain governmer* agencies, banking operations, cr
large regional centers ot multinationai corporations. The computer manu-

- facturers in general account for tie iarger share of education in the

operations, programming, and syvs*iins-analysis area. Universities are
involved oniy to a minor degree in - ¢ smaller countries and have not, in

our opinion, adopted a realistic appcosch-in—many—etthe—ergen ones,
INFOBILA
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3 COMPUTATION IN LATIN AMERICA

TABLF 2. Table of Compuler Installations in Latin America

Country Compulers % $ (Month)® %
Argentina 500 11.9 2,595,227 © 103
Bolivia 16 0.4 42,280 0.2
Brazil 1500 35.6 10,607,544 42.2
Chile 60 1.4 425,983 1.7
Colombia 100 2.4 812,030 3.2
Costa Rica 35 0.8 148,798 0.6
Cuba 70 1.7 ——_— _—
Dominican Rep. 40 0.9 ° 70,054 o0
Ecuador 30 0.7 6,398 N2
El Salvador 30 0.7 92,221 0.4
Guatemala 35 0.8 114,325 0.5
Haiti v 0 0.0 0 0.0
Honduras 20 0.5 63,000 0.3
Mexico 850 20.2 5,433,398 21.6
Nicarayua 17 0.4 64.353 0.3
Panama 35 0.8 146,000 0.6
Paraguay 10 0.2 18.633 0.1
Peru 100 2.4 531,183 2.1
Puerto Rico 310 7.3 1,464 364 5.8
Uruguay 40 0.9 159,871 0.8
Venezuela 420 10.0 2,232,908 8.9

4218 100.0 25,115,070 100.0

Source: Updated frum R. C. Barquin, “The Transler of Computer Techndlogy: A Frame-
work for Policy in the Latin American Nations™ (Ph.D. diss.. Massachusetts Institute of
Technology, 1974).

*Monthly rental in U.S. dollars approximated fzom tpical configurabon estimates as given
in Neil Macdonald's “"Monthly Computer Cenws,” which appears regularly in Computers
and Autemation

emphasizing scientific computing as opposed to commercial DP educa-
tion.

The scarcity of qualified persennel at the higher levels of informa-
tion-processing activities is the bipgest probiem confronting Latin Ameri-
can computation. This is often compeunded by a double “brain drain,”
one external and one internal. The externai drain is tne classical migration
ofthe skilled and well-educated who aspire to higher salaries and greater
professional opportunities. The intermal drain drives peoole from the
lower-paying areas, such as government and smaller natonal enterprises
where their skills are most nceded, to foreign enterprises and mult-
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TABLE 3. Manufacturars with Computers Imsaslled in Each Country

bur- Hewlett-
roughs CDC CID Ccll DEC  Elltott Packard
X X
X X
X X
X
X
’Cubd X X X
Deminican Rep.
Ecuador
El Salvador
IGuatemals X
Haiti
Honduras
Mexico X X X X
Nicaragna X
Panama
[Paraguay
Peru X
Puerto Rico X X X X .
Uruguay X
Venezuela X X X

national corporations that might advance them out of the country if thev
are good enough. ¥

The annotations that follow are of works that presentintroductions
to the tapic, and treat it integrally, or as part of a greater whole. Since the
Bibliography is in two parts, citations in the text will give the appropriate
.seclion (A or B) as well as the author and date of publication. When more
than one work ewiste for an author in a given year, the first few words of
'the title are aiso given. Pieces with noidentifiable author are given by title.
‘Unless otherwise stated. the date of publication will serve as an indicator
iof how current the information provided in the work may be.

‘LATIN AMERICA, GENERAL

'!General overviews and an introduction 10 the principal problems are
!.founfi in Beltran (A, 1968), Boehm (A, 1970), and Rarquin (A, “Computa
:tion in"Latin America,” 1974). The Beltran work is brief, yet grasps the

'
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Table 3 Continued

Honey- .
well- Sic- Lin:-
Bull {BM NCR Rt 4 mens rac ©QOthers

.

Argentina X X X
Bolivia

Brazi X
Chile

Colombia

Costa Rica

Cuba

Dominican Rep.
Ecuador

‘El Salvador
Guatemala

Haiti

tHonduras

Mexico X
Nicaragua

Panama

Paraguay

Peru

Puerto Ricu X
Uruguay X -
Venezuela

X

XK X XK X
XXX LXK
»
ps
> XK X

p e R

bad
X
X
P

MO M X X XK
K XK KX

X b S X

Source: R. C. Barquin, “The Transfer of Computer Teck - clogy.”’

main difficulties that were confronted by th.  “dustrvin Latin America up
to that year. Boehm’s article goes much be. 1, and although he onuy
deals with the principal countries of the . siGn. he adsls consx.derablc
depth, including case studies of situatior. several mstallah«.ms he
visited. He gives the first global vision of thc - ‘.'neral-sysl.ems ;apjcn'.y a.nd
the volumes installed in the nations he res: rched during his field trip.
Barquin dues likewise, but he provides mo: %\readtb by covgring every
country of Latin America and tncorporates . Jated information on voi-

umes, market share bv manufacturers, pev< anei distribution, etc. Con-
nolly (A, 1968) presents a good chronolog:t ~ough 1967, Thisisa valuable
document in spite of some slight inaccurac.- - it Jetails the occurrence ot

principal events, such as the establishmer: of permanent offices by the

main hardware manufacturers; the installati an of the first computers by ~

type; the implementation of principal appi’ations bv government and
3 H Ty -
private industry; etc. Their formation provized, of course, oruy goes up to

dD Ll | K AT L A WY
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: the year prior to publication. Barquin (A. “"Categorization,” 1973) map
" the countries into affinity groups according to their potential for develop
. ing a computerindustry. The Gibson and Gibson (A, 1973) work provide

a good view of how Latin American computer professionals perceiv
computation both in their own nations and in the region. It is based on
large survey and many personal interviews conducted by the author
during an extended field trip. One basic flaw s that, although the numbe
of questions asked is large, many of the really important areas are nq
covered. For example, no information is available on the use of program
ming languages, operating <vstems, saiarvy scales, cost of hardware, etc
Nonetheless, it has mudch valuable information, including case studies b
countiy. Lee (A, 1971) gives specific business data on the industry fo
Argentina, Brazil, Mexico. and Venezuela. For example, he supplies fig
ures obtained from the U.S. Department of Commerce and the countries
' themselves on the import and export volumes of data processing gear fo
‘1’ previous years, and he gives basic legislation in the mentioned nation:
that deal with importation of computer hardiare, listing the correspond:
ing customs duties and the like. Gingold (A, 1970) covers the South

American scene quite well with insights into some of the principal prob

lems confronting the countries he studied. Although the basic thrust ol

his work was to analyze the potential for U.S. manpower in the South

American DP market, he surveys the field excellently, providing informa-
tion on installed systems, personnel, and rudgets that should be valuable
for future research. In addition, he dtes o:her sources of data for Argen-
tina, Brazil, Chile, Colombia, and Vencz:iela, plus soma numbers and
dollar amounts on the installed base whi::h may be compared to Boehir
for validation purposes. Barquin (A, “'T:.-nsfer,” 1974) includes a com:
puter summary for the region as a wh: i¢, and a country-by-country
censusby manufacturerand systemmodv. Thisresearch providesgencra
coverage for Latin American computativ while including a framework
for the transfer of the technology to . region. It also provides this
- complete results of various surveys condu:r ted throughout Latin Americs

f
z
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! which give a detailed account of the statv Lf computer arts there.

SURVEY BY COUNTRY

Argentina

i A somewhat dated census of systems car: ~e found in Garcia Rcmeu (A
1968) and updated in a report by the 7 nsejo Nacional de Ciencia +
Tecnologia (A, “Informe de la Comisién,”” © 371). The Lauria, Frediani, anc
Bescardi (A, 1971) work is undoubtedly t:- . hest source of information or
computation in the country up to its dati of publication. In addition t

!
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providing innumerable charts and ratios or' the Argentine DP industry,

its distribution by computer maniifacturer, by computer types, by user.

industry, and other important data, it presents a definite strategy for the
future development of computation. A slightly more recent work, with a
historical perspective. is Fernneres (A, 1972), but with no in-depch analysis
as to a developmental strategy for the country. Computer education

nationally has been covered by Lauria, Vissio, et al. (A, 1972), Lauria (A, .

1972), and Kohan (A, 1971, 1971, 1972, 1973), who have described the
activities undertaken at the nations’ principal universities. Finerman (A,
1969) presents an equally 1escictive view of computer education here, as
well as for Chilé, and, to a {vsser extent, Uruguay. This multinational
comparison, done by somr e with solid experience in computer educa-
ton in North American uwi.crsities, serves commendably in giving an
overview of such activities tliough 1968. In addition, he gives his impres-
sions of the computing zenters of these institutions. Pollitzer (A, 1971)
approaches the. educational problem more conceptually. He does not
attempt to describe curri'nt activities but prefers to analyze some of the
methods being utilized, and he looks at the goals and ubjectives of
computer education in Lati:t America through Argentina. Cowan, et al.
(A, 1969) cover the educational panorama and place it in the perspective
of the other major countries of the regior:. Although seven vears have
passed since the date of their report, the situalion has not changed verv
drastically. Hardware at some of the instituttions has been updated, how-

ever. Laucia, Frediani, and Bescardi cover the concepts of a national

computer policy, but the “Informe de la Comision” should not be over-
looked since it provided much of the facli:al data with which Lauria et al.

- worked. The “Politica Nacional de Computacion’ (A, 1974) provides a
new approach to the problems of comput: r policy, with a more national-
istic outlook based on new technologica! !vvelopments in computation
and the political happenings of 1973 in A sentina,

Brazil
The’Censo de Computadoras’ (A, 1969) and the lanuzzo (A, 1970) article
are the starting points for studving computation in Brazil. The best and

most complete data to date are found in th . surveysconducted by CAPRE
(Comissdo de Coordinacao das Atividades de Processamento Eletrdnicu)

in 1973, and available in “"Distribui¢do dav Computadoras” (A, 1973) and

“Resultado da Pesquisa’ (A, 1973). Here. a comprehensive panorama of
the systems inventory in Brazil is obtainc i, together with extensive data
on the geographical distribution, mark:.t share by manufacturer and
model, and DP personnel information. The survey on DP manpov.er
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resources also provides good data on those aspects of th iechnology*
dealing with the distribution of personnel, educational background, salary
scales, etc. Some additional but older data are provided by the Association
for Computing Machinery, Sio Paulo Chapter,Neusletter of July 1972 (see
appendix A). The U.S. Department of Commerce EMD 73-138 al_> pro-
vides stalistics on that nation’s computer industry, and Lee gives added
information, especiallv from the businessman’s viewpoint. Comptiter
education in Brazil has been covered extensively. Boehm expounds on the
topic, based on his visit to the Pontificia Universidad Catélica (PUC) in
Rio. Since then, of course, the PUC has acquired an IBM 370/165, placing
it at the head of all other Latin American installabions according to com-
puting power. Cowan, et al. give some added dimensions and cover a
wider spectrum of institutions. More recently, Lucena (A, 1970) and
Fadigas Torres (A, 1972) offer probably the best overall treatment, al-
though the Rio Symposium on Computer Education in Developing Coun-
tries included a number of additional papers on the Brazilian expericnce.
On the general approach and attitudes of the government to compulalion,
there are two important documents: The opening speech of the Rio
symposium by Minister of Flanning dos Reis Velloso (see Rio); and the
Flanzer (A, 1972) paper at the IBI-ICC conference in Florence (see Flor-

_ence). Together they highlight the importance given by the Brazilian

government to the use of computers in public administration and the

steps they have taken to manage the technology.

Chile

'Thekey to con’ipu\ation in Chile is ECOM (Empresa Nacional de Compu-

tacién), the national computer enterprise, even though its power and
scope have been reduced since the fall of Allende. The fundamentals of
ECOM and thé conceptual theory behind its foundation are given by
Friedmann (A, 1971). Since he was the founder and first director of
ECOM, his ideas on this are crucial. as thev are tor the ddditional structure
for the establishment of computer policv at a national level in developing
countries. Duran (A, "Analysis,” 1972) provides the best overview ot
computer activities up to 1971, as well as a summary of computer svstenis
installed in the country, past and present. Additional information on the
activities of Chilean universities can be found in the Revista of the Asocia-
cion de Centros Universitarios de Computacién and through the news-
letter of the Universidad de Chile’s datacenter (see appendix A). Finerman
must also be studied for a view of Chilean computer education, and here
the same comments made for Argentina apply. Cowan, etal. provide the
complementary. vision of the educatiunal environment through 1968,
Changes have not been very many.
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Colombia

Although somewhat dated now, Lechter [.6pez (A, 1968) presents an
interesting overview of computation in Colombia from its beginnings to
1967, as well as a detailed analysis of the factors behind its introduction
and the dynamics of its diffusion in the ccuntrv. A census of computer
systems has been provided periodically by ACUC Nolicias (Asociacién
Colombiana de Usuarios de Computadoras) since April 1972 (see appen-
dix A). On computer education in Colombia one has to rely on Cowan, et
.al., however dated. i : |

Cuba
Because of Cuba’s experiment in the manufacture of minicom;.uters,
there has been strong interest in the developments of computatic ri i1 that

country. Carnota Lauzan (A, “La Aplicacion.” 1972) provides an aver-
view of present-day activities and a chronology of the Revolution’s ap-
proach to the problem. Barquin (A, "Computation in Cuba,’”” 19773) draws
heavily on Carnota Lauzan, but he also gives a historical view of computa-

tion prior to the Revolution and plates Cuba in perepective within the .

Latin American reginn and the world. Barqu%n (A, 1975) updates this and
presents alavman’s view of the Cuban entry to the cyberneticera. Chacén

(A, 1972) describes a very interesting view of automated data processing -

in the Cuban sugar industry. Carnota Lauzin (A, "El analista,”” 1972)
provides the only worthwhile presentation of computer education in
Cuba today, together with the education-relatcd sections of his prior
work. By reading through the educational news sections of Economia y
Desarrollo—the journal of the Instituto de Economia de la Universidad de
La Habana—one can obtain additional insights on the computer educa-
tion process in Cuba. Thus we can leasn of the creation of the CINAG
(Centro Nacional de Informacion Aplicada a la Gestion;. the opening of a
new computation center at the Universidad Central de Las Villas, etc. On
computer policy at a natiohal level, the key work is Dorticos (A, 1973).
This is the complete transcript of a speech by President of the Republic
Osvalda Dorticos Torrado and goes into substantial detail on the futuge
applicalions and ubes of information systems in Cuban developmental
plans. It provides fertile ground for political and technological analysis in
the way it attempts to highlight Soviet ard Eastern European achieve-
ments in the field. Nonetheless, all Cuban hardware to date is either
nationally made or manufactured in the Vest.
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Mexico . '
There 1s not very much information in the literature on computation in
Mexico, nor is there mich to go on ouiside. There appears to be no
published census of computer svstems, altholigh SMCE (Sociedad Mexi-
cana de Computacién Electrénica) does have much information based on
personal diligence and various surveys they have conducted. The best
documentation available is for the data processing systems in the Mexican
‘government, in “El Programa Mexicano” (A, 1972). It delails exish‘ng
'systems, market distribution, personnel categorizations, and previews
certain policy alternatives contemplated by government sources. Hirsch
(A, 1972) provides little beyond what he was told by the SMCE and what
he saw at the Semana Internacional de Computacion para Latinoamérica
conference. In view of the lack of information, the U.S. Department of
'Cominerce EMD 73-146 serves the important purpose of making known
some of the basic statistics of the Mexican computer industry! Lee dedi-
cates a small section to Mexico from which similar data may be derived
and also gives some information on import duties, basic needs, principal
legislation, etc. Information on the state of compuiter education is not
much better. Cowan, et al. give an appreciation of the state of computer
education in the country as of 1968. More recently, Murra‘y-Lasso (A,
1972) gives some insights into certain special aspects, based on his per-
sonal experience. The best document, however, is ""Ei Uso de Computa-
cién” (B, 1972) prepared by the Comisién Nacional de Ciencia y Tecnologia.
On national policy, the above-mentioned *El Programa Mexicano de Re-
forma” and Melrose (A, 1972) constitute the only available works. The
latter is basically an overview of certain plans for policy, in the process of
discussion and initial implementation in Mexico today.

Paraguay

Although there were no computers in Paraguay until 1971, there was
SPCPI (Sociedad Paraguaya de Computacién y Procesos de Informacion).
The educational plans that they tried to implement in order to insure an
optimal entry of the country into the computer age are very interesting. It

s es.pedally enlightening to analyze the activities introducing data pro-
‘cessing developed in secondary schools as described in Meyer (A, 1970,
*1972) and the Newsletter of the Centro Nacional de Computacién.
Puerto Rico : :

i ’ 4 B +
{Alvarez and Barquin (A, 1970) present a good starting point for looking af

t data processing in Puerto Rico. This overview must be updated by some o

i
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the PRISM (see appendix A} issues with information on new installations
and applications. The "“Case Historv: Puerto Rico” (B, 1967) is a good
study ofaninstallationin the country, although the hardwarehaschanged
from NCR 315s to a Burroughs B3500. Barquin (A, ""Computer Usage,”
"1974) presents the results of a survey of the Puerto Rican computer
industry in line with the research done for the rest of Latin America in
previous works. It gives a basic overview of the Puerto Rican situation,
althoughthesampleseemstobeslightly biased toward the larger systems.

Venezuelu

Quite complete censuses ..t coinputers in the country are found in Ramos
(A, 1967, 1968-69), Caressi (A, 1971) and "Instalaciones de Computa-
', doras” (A, 1974). Ramos (B, "La computacién en el Gobierno,” 1967)
gives a good description of computation within the Venezuelan govern-
ment in the mid-1960s. 1 he U.S. Department of Commerce EMD 73-145
(Computersand Related Fquipment, Venezuela) has basic statistics on the
national industry. Silva (A, 1973) provides a good introduction into
computation outside the Caracas area, being a feasibility study for the
establishment of a service bureau in Cumana. There is nothing of rele-
vance to this review available on computer education aside from Cowan,
et al. and the brochures and catalogs of the universitics offering degrees
and courses ir the area, such as the Universidad Central de Caracas and
the Universidad Simén Bolivar. National computer policy does not vet
exist, although there are government entities studying some approaches
to the problems of computation. Kennerley (A, “Discussion,’” 1971) does
contribute the thinking of a United Nations interregional expert on the
policy problems in training computer experts in government.

Central America and Panama

The works of King on his U.N.-sponsored trip throughout Central Ameri-
ca and Panama are the principal sources of information on computation in
the region, and they are relatively current in spite of their 1972 date
of publication. King discusses computer education at the University of
Panamaand includes a section describing the present state of Panamanian

computation (A, March-April 1972); deals with the expansion of computer,

education at the University of Costa Rica and the state of computation in
that country (A, April-May 1972); and presents a three-year plan for the
development of the National Electronic Computing Center in Nicaragua,
also dealing again with the general situation of computation in that nation
(A, May-June 1972). Barquin (A, “Some Obstacles,”” 1973) presents an

.!
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overview of computation in Central America, althougi‘n its main intent
to analyze the obstacies to future regional programs in computation, e
(A, 1971-72) provides some information on computer education but
mainly interested in the reorganization of the University of Costa Rita
computing center. There is not much available on compdier policy in an
country of the region, and, in effect, there is nnthing resembling policy -
any one of the Central American countries as of yet. Y

Other Countries in the Region

‘computer education in Peru is somewhat touched on in Cowan, et al
-and general information is found in Gibson and Gibson and Barquin (4
“Transfer,” 1974). Uruguav presents a similar situation, with som» note
on educaticn found in Finerman and additional information availagpl
from the newsletter af the Centro de Computacion de la Universidad de |
Repuiblica (see appendix A). On Ecuador and Boiivia, Gibson and Gibeo:
is a good source for what little exists. Barquin (A, ““Transfer,”” 1974) al<.
provides some information and very briefly covers the Dominican Repub
lic and Haiti {(where there are no computers as yet).

.SURVEY BY TOPIC
S "
-Education

:Computer education is the best-covered topic of all those dealt with here
)the fact that the United Nations ad hoc Committer or Computer Tech
JRology recognized its importance (see “The Application of Compute
%(hnology to Development,” United Nations Publication; New York
-B71) in the effective utilization of computer technology for developmen
Jed to a flurry of articles and papers on the subject, There had been twi
excellent works: First, the Cowan, et al. report for the Organization o

- American States (OAS), which covered computer education in the uni-

R

Jversities of Mexico, Venezuela, Colombia,, Peru, Chile, Argentina. anc
‘Brazil; and second, the Finerman documient, which concentrated o¢

Argentina and Chile and covered Uruguay, although briefly. In spite 0.

the fact that both of these works are the result of research done piior tc
.Q%Q, the basic description of the institutions they visited still holds. Much
_hardware has changed since their field visits, to be sure, and new facults
f‘nhaVe been added ar the more progressive universities. Nonetheless, mos!
‘D the educational centers they studied havg the same basic curricula and
-"‘eneral arientation to the computer sciences. The Jerusalem Conierence
zpn Information Technology (JCIT) generated a strong response and some
,_‘ef the Latin American participation in the confcrence was strongly sup-
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portive of education. Pollitzer is possibly the best of l-he related papers at
the |CIT. Prior to Jerusalem, the [FIP-sponsored \\'orl..d _Conferen?rz_ on
Coxﬁputer Education (Amsterdam, The Netherlands, 19/_‘0) had elicited
Lucena (1970); Mascarenhas, Pinatti, and Ferreiras (B, 19/9); and Meyer
(A, 1970), each recounting experiences in theirhome co.untr'les. By Aug}rst
1972 and the Rio Symposium on Computer Education in Developmg
Countries, many more researchers and professcrs in Latin American
universities hurried to participate. From this conference came .'\x".'“ 7,
Da Silva, Fadigas Torres, Gil. Jonathan, Lauria, Leite, Mever, nivriay-
Lasso, Lucena (all A, 1972), and Pollitzer (A, 1971), among other-. .
Polilics _

There is not verv much dealing iwith the political effects of coinputers in
Latin America or the work being done with confputers in politics. Sone-
theless, Barquin {A, “Some Political,” 1972) presents a general “iew of
some of the main features that characterize the area and descril s the

approaches taken by different Latin American governments in their ha'r?-
dling of computation in general. Undér the country headings specific

works on the establishment of national computer policies are mentioned.

Here, as a morc general piece of research, we must again mention Fried-
mann. Lastly, Mussi (A, 1972) gives some notion of the international
scene and its interaction with natdonal developments.

Econontics

Much of the existing literature on economic applications of computation
in Latin America comes from the Conierznce on the Role of the Compgter
in Economic and Social Research in Lattn America (Cuernavaca, Mexico;

25- 29 October 1971). Many of the papers from this conference, edited by

Nancv D. Ruggles (see Cuvrnavaca) were published by the Nah’onal
Bureau of Economic Research, which cosponsored the event, in 1974.
Among the papers published here is the Morales Vergara (B, 1974) work
on the CELADE (Centro Latinoameri¢ann de Demografia). It provides a
very good introduction to the data stored as well as an indication ’of user
costs, general organization, and background on some of the stgdms and
research that have already buven carried vut by this demographic center.
Souza and Monteiro (B, 1974) and Nailor, et al. (B, 1974) attaclf the
problem of economic modeling in Brazil 2¢ do Beltran del Ric and Klein (B,
1974) in Mexico. Lastly, Salazar-Carrillo (B, 1974) presents'a large .com-
puter application, analyzing large price filesin a Latin American rnviron-
ment. .
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t Compiters in business and the business of computers in Latin America

must be looked atin the light of two tvpes of documents, First, computers Mg

in business 1s a topic found only in local newspapers and trade journals.
We have been able to find little in this area, although Alvarez and Barquin
mention some areas of interest in Puerto Rico and “The Electronics Era”
(A, 1969) also gives some details of computers in business in Brazil. The
business of computers provides more sources. There have beén a number
of articles in U.S. periodicals relevant to data processing and tompula-
tion. For example, Electronic News has carried 2 nurmiber of headlines and
bylines on Latin American computation as business for U.S. vendors (A,
“Coemputer in Brazil,” 1970; A, "“Growth in Mexico,”’ 1970; A, **Mexico,"”
1967; A, "Mexican Software,”” 1970; A, “Opportunity,”” 1970). Likewise.,
international Commerce (A, “'Data Processing,” 1970; A, "'Small C'r , It
ers,” 1970) and Commerce Today (A, “Brazil, Argentina,’” 1971) have in-
cluded scme inforraation in their general coverage of the industrv. The
U.S. Department of Commerce has published three Export Market Digest
works on Latin America, (EMD 73-138 [Brazil|, EMD 73-145[Venezuela],
and EMD 73-146 [Mexico}) which provide excellent data on computation.

Other Areas Al

In medicine, ’'Case History: Puerto kico" discusses the installation, tise,
-and general history of the Puerto Rico Medical Center's computer facility,
The situation there has changed substantially since publication, but it
gives the general flavor of a case study in the health-care delivery field.
Chorny (B, 1972) also deals with the health care industry by presenting a
computer mocel for the financing of medical services in Mendoza Prov-
ince, Argentina. In finance, many fine works havé been published by
Felaban(Federacion Latinoamericana de Bancos)in their magazine, Revista
de la Federacioh Latinoamericana de Bancos. Felaban has organized CLAB
(Centro Latinoamericana de Automatizacién Bancaria), which serves as
an information dissemination and support center for computerization in

. Latin American banks. Works published by them can be obtained from:
. Centro Latinoamericano de Automatizacién Bancaria, Apartado Aéreu

13997, Bogota, D.E., 1, Colombia. Garcia Marquez (B, 1972) has tried to
develop an adaptation of the management information system (MIS)
concept to government administration in Latin America. Rizzo (B, 1972)
has devised a computerized approach to social security systems in Argen-
tina, with sorne potential for applications in other areas within the region.

- Lastly, Pimentel (B, 1972) describes a con i 2
guayan cattle industry. I
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In the bibliography, which covers a wide set of topics, we have
attempted (1) to include all known works on computation in the Latin
American countries which we considered important and (2) to provide a
varied selection of published material on the application of computers in

various fields within the region.

APPENDIX A

DATA PROCESSING JOUR-
NALS, PERIOD(CALS;, AND
NEWSLETTERS

Argenlina

Boletin Informativo del Centro de
Computacion, Newsletter of the

. compulation center. Facultad de
ingenieria, Universidad de Buenos
Aires, Buenos Aires.

Computadaras Livctronicas. Monthly
journal. Avenida Presidente R.S.
Pena 615, Bucnos Aires.

Computadoras y Sistemas. Bimonthly
journal Ediciones Experiencia, Can-
gallo 935, 2° Piso, Ofic. 211, Buenos
Aires.

Bra:zil .

Assactation for Computing Machinery
(ACAL), Sio Paulo Chapter Newsletter.
Prof. Lucio Goelzer, Depto. de Eng.
de Electrizidade, EP USP, Caixa
Postal 8174, Sao Paulo, SP.

CAPRE Boletim Informativo. Newsletter

of CAPRE. Av. Pres. Antonio Carlos,

375-5i613, Castelu, ZCP 20000, Rio
de Janeiro, GB.

Dados 1° ideias. Bimonthly journal pub-
lished by SCRPRO (Servigo Federal
de Processamento de Dados),
Administragao Central, DSS. Rua da
Lapa 236-10° Andar, 20000, Rio de
Janeiro.

Electrénicu. Burroughs newsletter. Rua
Araujo Porto Alegre, 36-80, Rio de
Janeiro, GB.

RDC noticias, Newsletter of the Rio
Datacenter of the PUC.

latorio Anual. Annual report, 4
Datacenter, Pontificia Univeriaade
Catolica (PUC). Rua Marques .{u Sao
Vicente 209, Gauca, Rio de Janiro,
GB. _

SUCESU—Guanagbara Informa .1.tanthly
(Sociedade dos Usuarios d» Compu-
tadores Eletronicos e sus
Equipamentos Subsidiarios), Kua do
Resende, 37-6° Andar, Rio dc
Janeiro, GB.

Chule

Beletin Theroamericano de Centros Univer-
sitanas de Computacion. Mimeo-
graphed newsletter of the
Iberoamernican University datacen-
ters, August 1973 (2d edition). c/o
Fernando Silva, Centro de
Computacién, Avda. Blanco En-
calada 2008, Casilla 2777, Univer-
sidad de Chile, Santiago. :

informative Centro de Compuliacion Uni-
versidad de Clile. Newsletter-journal
of the University of Chile’s computa-
tion center. (Address as above.)

Revistade la Asociacion Chiilena de Ceutros
Universitarivs de Conputacion. Journal
and catalog of the Association of
Chilean University Computation
Centers. cfo Prof. Jose Duran, Centro
de Computacion v Ciencias de
Informacion, Uriversidad de
Concepcién, Concepcion,

Colombia

ACUC Noticias: Newsletter ui ACUC
{Asodiacion Colombiana dv Usuarios
- de Computadores). c/o C:rlos
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Amaya, Ave. Jimenez 4-03, Ofic.

11-04, Apartado Aéreo 4542, Bogota.

Delta. Journal of ACCIO (Asociacion
Colombiana de Computacién
Electrénica e Investigacion Opera-

‘ - donal). Apartado Aéreo 53603,
Bogota, D.E. L _

Delta Noticias. Newsletter of ACCIO.
(Address as above.)

Cuba

Actualidades del Ceis. Centro de
Informacion Cientifica v Técnica,
Universidad de La Habana, La
Habana.

Ciencia y Tecnologia de la Informacién .
Centro de Informacion Cientifica v
Técnica, Universidad de La Habana
La Habana,

Economia y Desarrollo. Bimonthty jour-
nal published by the Instituto de
Economia, Universidad de La
Habana, La Habana. Numbers and

' subscriptions are available from In-
stituto Cubano del Libro, Depar-
tamento de Exportacion, Apartado
605, La Habana 1.

MCII'CD : :

Bit. Publication of the SMCE (Sociedad

! Mexicana de Computacion

. Electrénica) on the celebration of I7"

. SICLA (1971)..SMCE, Yacatas 435
México 12, D.F, -

Informatica, Monthly data processing
journal. c/o Victorio Sinchez. Apar-
tado PPostal 5-291, México 5, D.F.

Nonotza. Newsletter of IBM México. c'o
Martin Casillas, Paseo de la Reforma
195, 6° Piso, México 5, D.F.

’

v

Paraguay

Bolelin de Informaciones: Centro Nacional
de Computacién. Newsletter of the
Centro Nacional de Computacion,
Universidad Nacional de Asuncion.

. Avenida Espafia 1098, Casilla Postal

1439, Asundién.
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Quipuis. Publication of IBM Perd. ¢ o
Hugo Hesse, IBM del Perd, Guzman
Blanco 309, Apartado 151, Lima.

Puerto Rico
] L v ls e i1
PRISM (Puerto Rico Information Sys-
- tems Monthly). A publication of
Abacus Corp., SanJuan. The PRISM,

P.O. Box 6823, Santurce, Puerto Rico
00914. :

Urniguay 4 '

CCUR Boletin Informatice. -‘\:'e'\:"s‘e“er of
the Centro de Coi:putacion de Ja .
Universidad de |- Repiiblica. Julio
Herrera y Reissig 005, 5" Piso, Mon-
tevideo.

i

Venezuela

Ingenieria de Computacion . Publication of
AVICE (Asociacion Venezolana de.
Ingenieria de Computacién
Electrénica). Apartado de Correos

1.2006, Caracas. .

. Mensaje IBM de Venezuela. Newsletler of ¥

; 'lBh Venezurela. Casilla 388, Caracas.
Sistemas y Procedimicentos, Trimonthly

publication. Apartado Postal 61,398,
Caracas. ;

. APPENDIX B

PROFESSIONAL ORGANIZATIONS AND
USER GROUPS IN LATIN AMERICA

Argentina
CiS—Colegio de Ingenieros de Sis-

temas

cloIng. . A. Chamero
CAECE |

Suipacha 245, 1" Piso, Buenos Aires

CUCBA—Club de Usuarios de Com-
. putadoras Burroughs en Argentina
clo Carlos A. Etcheverry S
Bairesco
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Ave. Ple. Figueroa Alcorla 3259,
Buenos Aires

S AC—Sociedad Argentina de
Computacion

¢’o Mauricio Milchberg

Cerrito 264, 4° Piso, Buenos Aires

Brazl - _

ABRACE— Associa¢ao Brasileira dos
Computadores

clo Werner Koshnitz

Av. 13 de Maio 47, S.1809, Rij Je
Janeiro, GB

ACM 530 Paulo Chapter

c'o Prof. Ludo Goelzer

Depta. de Eng de Elctricid= de
EP USP ,

Caixa Postal 8174, Sao I'aul:, SP.

SUCESU—Soaciedade dos Ustiarios de
Computadceres Eletronicos e sus
Fquipamuntes Subsidiarios

Rua do Resende 37, 6° Andar, Rio de

Janeiro, GB

Chile
ACTI—Asociacion Chilena de

Tratamiento de la Informacion

clo Prof. José Durin

Centro de Ciencias de Computacion e
Informatica

Universidad de Concepcion,
Concepcidn

Asociacion de Centros de
Computacion Universitarios

c/o Fernando Silva

Centro de Computacion

Ave. Glanco Encalada 2008

Casilla 2777

Universidad de Chile, Santiago

Colombia

ACCIO—Asuciacion Colombiana de
Cilculo Electrénico e Investigacion
Operativa

¢/o Ernesto Rojas Morales

Apartado Aéreo 53603, Bcyota
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ACUC— Asociacion Colembiana de
Usuarios de Computadores
c/e Carlos Amava
Ave. Jimeénez 4-03, Ofic. 11-04
Apartado Aéreo 4542, Bogota

Costa Rica

APAP—Asociacion Profesional de
Analistas v Programadores
Apartado 2389, San Jnse

Mexico

AMECOPI—Asociacion Mexicana de
Compulacion y I'rocesos de

" Informacion

c/o Director, ILACIC ‘

ApartadoPostal 70273, Mexice 20, D.F,

SMCE—Saciedad Mexicana de
Computacion Electronica

c/o Ing. Ernesto Jiménez Diaz

Yacatas 435, Méxwwo 12, D.F.

Paraguay

SPCPI—Sociedad Paraguava de
Computacion y Prowqos de
Informacion

c/o Ing. Luis Fernando Meyer

Estados Unidos 924. Asuncion

Puertv Rue

ADSEI—Asociacion de Directores de
Sistemas Electronicos de -
Informacion

clo Adan Baez Pabon [

Centro de Computos

Universidad de Puerto Rico, Rio
Piedras

Uruguay

SL'T')IOC———Socnedad Uruguayva de
Investigacion Operativa v
Computacion

clo Ing. Ulises A. Anaya

Andes 1193, Montevideo
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. Venezuela

AVERPRAN~—Asocjacion Venezolana

" de Programadcres y Analistas de
Computacion

c/olng. L. ]. Diaz Zuluaga

Edificio Sede IESA
Avenida Occidente, San Bernardino,
Caracas

AVlCE-—Asocxaaon Venezolana de
Ingenieria de Computacién
Electrénica :

Apartado de Correos 2006, Caracas

APPENDIX C

PRINCIPAL ‘SOURCtS ON COMPUTEK
FACILITIES IN EACH COUNTRY

Argentina
Centro de Calculo

Universidad Tecnoldgica Nacional
Medrano 971, Buenos Aires

SAC (see appendix B)

Bolivia s
CENACO (Centro Nacional de

Computacion)
Cajén Postal 5264, La Paz

Centro de Calculo

Universidad Mayor de San Andres
Edif. Facultad de Ingenieria, 6° Piso
Avenida Camacho 1175, La Paz

Brazil

CAPRE (Comissao de Coordenacio de
Atividades de Processamento
Eletrénico)

Av. Pres. Antonio Carlos 375, 5/613

Castelo, ZCP 20000, Rio de Janeiro, GB

SUCESU (see appendix B)

Chile .
ACTI (see appendix B)
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ECOM (Emb}esa Nacional de
Computacién) .

Huerfanos 1376, 9° Piso, Santiago de -
Chile

Colombia

ACCIO (see appendix B)

ACUC (see appendix B)

Costa Rica :

APAP (see appendix B) :
SEDCA (Sistemas Electrénicos de

! Datos y Ciencias Administrativas)

Apartado 5366
Edificio Numar 5° Piso, San josé

Cuba

CINAG (Centro de Informatica Na-
cional Aplicada a la Gestion)

Instituto de Economia . '

Universidad de La Habana, La Habana

Direccion de Calculo Electrénico
JUCEPLAN
La Habana

Dominicun Republic

('lCE (Centro de Investigaciones y
Cémputuos Electronicos)
Colegio de La Salle

. Ave. Bolivar 173, Santo Domingo

IBM |
Ave. JohnF. Kennedy, Santo Domingo

Ecuador .

IBM de Ecuador
12 de Qctubre 368, Quito

Sistemas de Control. S.A. (Univac)
San Gregorio 120, 3" Piso, Quito

El Salvador
1BM de El Salvador
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Rubén Dario 930
Apartado 205, San Salvador

NCR de E} Salvador
Ave. Morazan 106, Sar Salvador

Gualertala

Centro de Proccsamiento Electrénico
de Datos

Ministerio de Finanzas

Via 5, 4-50, Zona :

Edificio Maya Oficina 208, Guatemala

IBM de Guateniala

7 Ave. 12-32, Zuna |

Apartado 354, Guatemala

Huili -

Crann and Sons and Co.
P.O. Box 501, Port-au-Prince

Honduras

Centro de Cémputo Electronico para
Ingenieria Civil

5a. Avenida 346

Apartado 875, Tegucigalpa

1BM de Honduras '
Apartado 310, Tegucigalpa

Mexico

IBM de México
Mariano Escobedo 595, México, D.F.

SMCE (see appenriix B)

Nicaragua

Cenlro Nacional de Computacion
Electronica
Ministerio de Hacienda, Managua

IBM de Nicaragua
Edificio IBM
Apartado 568, Managua

Panama

Computadoras v Servicios, S.A. -
Apartado 2760, Panama

1BM de Fanama, S.A. i
Apartado 851, Panama {

NCR de Panama
Apartado 1071, Panama

anguc_tj

Centro Nacional de Computacién
Universidad Nacional de Asuncidn
Avenida Espana 1098

Casilla Postal 1439. Asuncidn

SPCPI (see appendix B)

Peru

Centro de Cémputos

Universidad Nacional de Ingcnieria
(UND)

Avenida Tupac Amaru s/n

Casilla 1301, Lima

Centro de Computos
Universidad Catélica del Peru
Fundo Pando, ['uebio Libre, Lima

Puerto Rico

. ADSEI (s¢e appendix B)

Centro de Sistemas Cientificos de -
- Puerto Rico -

Autoridad de Carreteras

Calle Parque, Santurce

Uruguay

CONADI (Comisién Nacional de
Informatica)

Oficina del Servicio Civil,

. Montevideo

Coemputronica

Andes 1193, Montevideo

Veneznela
AVICE (see appendix B)

Prof. Jorge Baralt,
Universidad Simon Bolivar
Caracas

APPENDIX D

UNIVERSITIES AWARDING FORMAL
DECREES IN SOME AREA OF DATA PRO-
CESSING OR COCMPUTER SCIENCE

*Argenting

Universidad de Buenos Aires, Facultad
de Ciencias Exzactas :

Universidad de Buenos Aires, Facultad
de Ingenierfa )

Universidad Tecnolégica :
Nacional—UTN (Buenos Aires)

Universidad de La Plata

! CAECE (Buenos Aires)

Universidad Argentina *John F.
Kennedy” (Buenos Aires)

Universidad Argentina de la Empresa
(Buenos Aires)

Brazil ;

Pontificia Universidad Catélica—PUC
(Rio de ]Janeiro) i

Universidad Federal de Ric de Janeiro

Universidad de Sio Paulo—USP

Universidad Federai Fluminense

Universidad Federal de Minas Gerais

Universidad Federa] de Rio Grande do
Sul

Universidad Fstadual de Campinas

Universidad Federal de Paraiba

Colombia

Universidad Nacional (Bogots)
Universidad de los Andes (Bogota)
Universidad del Valle de Cali
Universidad INCCA (Bogota)
Instituto Politécnico de Medellin

Chite -
Universidad de Chile (Santiago) ‘

!

Jniversid: u i i6hict I U !

(Santiago) . -
Universidad Técnice cer =s._
- (Santiago)

Universidad ae Concepcin

Cuba EIRTET
Universidad de La Haband "#84 i
\ 3 =N w A
Guatemala il ;.{{'.';‘m_‘ g
Universidad de San Catles '*l";{i‘:-."_._;
(Guatemala) o A5
bitt i
Y U -. * », 1‘1..._"'
Meaco : B o B

i 1
Universidad Nacional Auténoma de
México (México, D.F.) P
Instituto Politécnico Nacional {México, -
.D.F)) i
Instituto Tecnolégico de Lstudios 7«
.Superiores de Momerrey-——lTES.\{
Universidad Iberoamericana (México,
D.F)

i

Peru

Universidad National de
" Ingenieria—UNI (Lima) '

Uruguay

Universidad de la Repuiblica
(Montevideo)

Venezuela

Universidad Cenhai de Caracas
Universidad "’Simon Bolivar”
(Caracas)

Ty e i S Kb g




suvMmrelALIUNIN LATIN AMLRICA

BIBLIOGRAPHY
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