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IRTRODJCTION

This paper aims at giving a brief description of the national policies
applied tc information techology and at offering a view of the country's
prior needs in this respect.

In the first place, it is to be pointed out that, for the most part,
nerither the policiuvs naor the needs arise from explicit officiel pronoun-
cements; theyderive from the personal view held by the authors on this
matter. The reason for this is that, th:2 country having so far lacked
an explicity manifest policy on the subject of informatics*, the policy
implicit in the various measures adopted by the authorities must be sub-
Jectively inferred by those who analyze these facts.

A first reading of the facts in question shows that, for the graater
part, theee measures have been adopted as the result of macro economics
consideration which: a) overlooked the sector's particular needs and
t) did not aim at specific targets in the sector.

Huwever, it should not be concluded from the above that the country
is not interested in informatics, or that there is a lack of awareness
as %o the increasing importance this technology is gathering all over
the world. On the contrary, many sectors are deeply concevned with the
subject which has also been studied by various official committees and
discuesed at conferences and seminars.

Consequently, the lack of an explicit government policy reflects, on
the one hend, thet the sector was being subjected to 8 more general poli
tical philosophy based on "letting the inarket decide™ which has prevailed
in official spheres for the last few years. 0On the other hand, it shous
that the consensus necessary to define a clear-cut pelicy has not yet
come to a8 stage of maturity. '

In other words, while in the lst few years a "laissez faire" policy
has prevalled in official spheres, this has not sltogether hampered the
implementation of specific policies in those sectors where consensus had
been reached and vested interests -both burocratic and industrial- have
grown as was the case with the petrochemical industry and with the field
of nuclear energy. Therefore, the lack of an informatic policy shouws
thet we are a long way away from having reached a final caonclusion in
the discuvsion of the ways such policy will follow.

* Some documents about national policy on informatics have been issued
in the last few years by the Undersecretary of (nformatics. They dealt with
the use of computers in education and administration, the incumbencies of
university degrees and so on. Because no resolution or executive measure
derived rrom those guidelines we do not consider them to be an explicit
government pelicy.




Since both the policies and the needs arise from the global context
of the country, we should first outline the national presert situation

of infaormation technology as a framework where we can insert the parti-

cular subject on which we are focusing. .
Finally, on reading whet follows, it should be borne in mind that Ar-
gentins is al present emerging from a very difficult time during which a .

regrersive economic policy attempted to alter the national trenc of evo-
lution. The social, cultural and economic aftermaths brought about by
the attempt will, in future, condition the desirable to the poasible, as
the government will have to give absolute priority to healing the wounds
of the social baody, even when this may mean postponing the implementation
of progrems of great impact in themedium and long term but with a high

present cost.

In this paper, wmost of the time we use the concept of infarmation
technology in its more narrow an usual meaning in our country-that is
mainly refered ts computer products both software and hardware- even
if we agree with the meaning UNIDO is giving to the term wich"refers
to the rapid and convergent developments which have taken place in the
fielus of computing, systems analysis, telecommunications as well as
microelectronics and is concerned with the preduction,storage,processing
and transmission of infarmation”.

That 1s sc because national policies up to now aonly have taken care of
the most visible and big portion of the informatlion technology market,
that 1s office machines and computers products, and because it was

difficult to cover a broader field in a brief paper like this.
Nevertheless,the presente situation described here for the most
significant portion of the information technology market can give an

idea of the whole.

In writing this paper we have drawr heavily from the papers and stud-
jes listed in the bibliography though no specific mentior: of sousces are

made throughout the text for reassons of brevity.




1.- PRESENT SITUATIONS OF INFORMATICS IN ARGENTINA

1.1 - Computers installed

Tables 1.1 to 1.4 show both the situation and the historical
evolution of the Argentine total computer installation based
on data compiled by the Undersecretariat of Informatics.

These machines serve predominantly traditianal applications
i.e. administrative and accounting systems. There are, of
course, non-traditional applicatiors such as process control sys
tems, graphic CAD/CAM systems, systems for scientific uses, etc
but on the whole these are in their preliminary stages and they
do not amount to a8 significant figure within the total number.

From the data mentioned, it is remarkable that teleproces-
sing development should not have evolved togather with the com
puter installation. This is explained hy the characteristics
of the national telephone service. Although the number of te-
lephones every 100 inhabitants (10 in 1980) is larger than u-
sual values in other developing countries, telephone communica
tions are defective, and the availability of dedicated lines,
either local or lang-distance, is quite scarce.

ARs from this year 2 packet switching data-transmission net
work will gradually come into service. This is expected to
solve the problem in part, particularly for the largest systems.
However, there will still be trouble with teleproccssing,which

is made up of small systems using switched lines.




CLASS 1: IBM 5010

CLAsSS 2: IBM 8130, S/1, S/34
CLASS 3: IBM 4331, 5/38, 370/115
CLASS 4: IBM 4341

CLASS 5: IBM 3G*1, 3032, 370/158

Table 1.1: Class division of computers installed on compa-
risson with IBM models.

Source: Undersecretariat of Infarmatics
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Public Sector Private Sector Tatal
units units units
Microcomputers 332 2685 3017
Word processing 49 244 293
Class 1 443 3913 4356
Class 2-5 547 3362 33909

76,9% Class 2

Class 2-5 15,9% Class 3

5,5% Class 4

1,7% Class 5

Table 1.2: Class divisions of the totsl Arcentire computer installatiuon t
up to Decenber 31st, 1982

S0urce: Undersecretariat of Informatics




Number of CPUs

unite
Microcomputer 3917
Word processing 293
Class 1 4356
Class 2 3006
Class 3 621
Class &4 215
Class 5 67
Local 'B3%
Terminals
Remote 17%
Table

Terminaels
units

26
125
1079
10915
4,280
587z
6149

Average terminals

per computer

6.9
27.3
91.8

1.3: Installed computers and terminals classified according to
class up to Dec. 31st, 1982

Source; Undersecretariat of Informatics
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Table 1.4: Historical evolution of the Argentine computer installations

Source: Undersecretariat of Informatics




1.2 - Market

Information on annual sales of computer products can be built
on Customs statistics or on estimates supplied by commercial
sources.

The first item -annual imports of computers and their peri-
pherals in current dollars at FOB prices- aprears in Table
1.5.

Estimates from commercial sources value arnuai sales in cur
ent dollars at final user prices. The market estimate fcr
1979 was of 127 million dollars, bordering on 400 million for
1980, 224 million for 1981 and 142 million for 1983.

These data show the impact of the recessicn that began in
1381, as well as the booming increase in sales as from 1979.

Table 1.6 compares this market with that of other countries
for 1980 and 1981.
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MARKET VALUE - US §$ million
Country 1980 1981 % growth
USA 30733.8 35951.6 16.9
Japan . 8355.9 9408.9 12.6
Western Europe (total) 17090.9 19212.4 . 12.4
West Germany 4607.3 5064.2 9,9
France - 3523.7 4033.9 14.5
United Kingdom 3524.0 4025.8 14,2
Italy 1673.6 1924.0 15.0
Benelux 1308.9 1428.8 5.2
Scandinavia 958.7 1080.0 12.7
Spain 824.4 916.6 11.2
Switzerland 406.8 449.7 10.4
Brazil 755.6 1008.0 33.4
Argentina * 400.0 2z4.,0 -L4.0

Table 1.6: Estimate of the computer and related equipment market in
various countries (1980 -~ 1981)

Source: Tigre, P. Technologv and Cempetition in the Brazilian Computar
Industry (Frances Pinter, Landon, 1983)

* Data for Argentina: own sources
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1.3 - Industry

In 1983 Argentine informatic industry produced 90 million dol-
lars worth of gocds. Of the total amount, 80 million belonged
to I8M's local piant. This is an export factory employing 5i&0
people and manufacturing serial high-speed printers whose local
added value is about 65%. It is to be pointed out that this
campany is not a typical instance of Argentine industry, part-
icuiarly as regards the field of electronics.

The local branch of Texas Instruments assemhles microcomput
ers with a very low cdded value, its praduction value in 1983
being Aabout 5 million dollars at consumer prices.

Finally, Microsistemas, a local capital enterprise, manufac
tures various modzls of microcomputers and data-entry equip-
ment under their own trademark and without any formal licens-
ing, employing about 100 people, with a high percentagn of gua-
lified professionals devoted to R 8 D. The value of their pro-
duction, at consumer prices, was about 5 million dollars.in
1983.

In addition, there exist several small scale enterprises with
a good technological capacity, engaged in the production of de-
dicated systems or of small series of special systems based on
the use of microprocessors;such enterprises work under their
own trademarks and without any formal licensing.

Whereas, for the time being, their production lacks signi-
ficance from an industrial and/or economic point of view, their
presence in the market shows that a significant standard of
te nological maturity has been achieved in the field of micrao-
computers.

As will be seen in section 2.1, this outlook means a rela-
tive setback from both the guantitative and the qualitative
points of view, if compared to the2 situation in 1976, since
local production satisfies a much lower percentage of the de-
mand, and national technological contributions are poorer now
than they were at that time.
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1.4 - Human Rescurces

it is estimated that up to 1933 the total number of university
graduates in electronic engineering after a six-year course of
studies was about 7800 engineers, coning down from 1% different
university schools, bath private and state-run.

The number of graduates anticipated for 1984 is 650, the an-
nual graduation growch rate being 4% in the last few years. Half
the graduates finished their course of studies after 1978.

Ne <stimates exist for professional ¢emand after 1980. At
that time it was estimated that while 4300 electionic engineers
were working in the country, only 1400 of them were employeac in
the electronic industry.

Professional exodus, for which nc figures exist, has been
quite significant, as are unemployment and underemployment. Ar-
gentina does not offer post-graduvate university courses leading
to the Ph.D. level af American universities. Furthermore, the
curricular training of university graduates is of a traditional
sort, with verydow absorption of ihe latest technological inno-
vations. In this respect it might be said that training is still
poor in the fields of microelzactronics and informatics.

The last decade has seen the advent of a good educational
structure in electronics at secondary school level. There are 24
schools, both state-run and private, which have trained about
15,000 technicians with an average annual graduation rate of a-
bout 1200 technicians.

University development in areas connected with software has
been slow and chastic. While the “irzc university course was
created in the sixties, quantitative development appeared only
ir the lagt few years. At present there exist 32 different uni-
versity courses related to the area, such as systei's analysis,
systems engineering, scient.fic programming, scientific computer
applications, operation research, etc, wity a marked coacentra-
tion in private universities. There aie aled a dozen institutes
most of them private, which hold pozt-secondaiy, noi-university
courses in systems analysis, ai'd two educationa! institutes at
secondary level directed to the training of programming techni-

cians.
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It can be estimated that about 500 professionals graduate from
universities each year, sll of them specialists in fields re-
lated to informatics, and as many others graduate t'rom post-
secondary institutes. 1In all cases, the curricula. involved are
strongly oriented towards business-administrative uses.

In 1979 a deficit of 3000 specialists was estimated over a
tctal employment figure of 15.000 people. There are no later
estimates, although it is felt that this has not resulted in a
shortage of staff, probably because recession has hindered the
sector's dynamics.

It should be underscored that most o! the staff employed by

datu-processine centers either lacks systematic training or has
acquired it in related careers such as economics, engineering,
mathematics, etc.

e e————
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1.5 - Research and Development

R & D activities on information technology -both hardwere and
séffﬁare- héQe a long tradition in Argentina, for they began
in the late 1950's, although their practical results have not
come up to the expectations aroused by their early start.

This may be due ta the lack of a parsllel industrial de-
velopment that might claim both highly gqualified human . esour-
ces and concrete results transferable tc production.

The first activities were staged at Buenos Aires National
University -development of & transistorized Computer (1958 -
1962), and development of sofwware parallel to the exploita-
tion of a Mercury-Ferranti tube computer (1960-1966)- and the
Southern Univer sity -computer architecture- as from 1958. 1In
the 1970's the State Secretariat of Science and Technology or-
ganized the National Electronics Programme, which coordinates
and to a certain extent finances the activities of the many
groups -most of them small- working on this field in varicus
official academic institutions and laboratories. It is estim-
ated that about 1000 people work on electronic R & D activities
at different laboratories, most of them belonging to universi-
ties, 500 of them being university graduates. O0Of these about
200 are engaged in tasks r=lated to information technology,
mainly in microprocessor applications, digital techniques and
software -including basic software- for microprocessors. Most
of the work being done has to do with the cevelopment of proto-
types for microprocesscr applications to industrial control,
process control, electronics in medicine, instrumentation, te-
lemetry and communications and, to a lesser degree, with the
development of computer ;roducts.

From the R 8 D groups mentioned -more than 40- half a dozen
arrived at a significative dimention. Amang the most important
there can be pointed out CETAD (industrial analog and digital
applications) at La Plata University; National Atomic Energy
Commission (control and instrumentation), INTI (instrumentatim,
control, industrial applications and communications) , Numeric
Control at National Technclogicel University - Cordoba (numerlc
control, robotics and industrial applications),LANTEL (National

Telecommunications Laboratory), Biocelectronic Engineering
Institute at Buenos Aires University and CENICE ( Electronic

Compenent Research Center).




- 15 -

The Program coarcinates all these activities putting together
an increasing number of warking groups.

As no such entity as the Electronic National Program coor-
dinates R & D activities in the field of software, mainly that
for minicomputers and vast systems, it is not possible to offer
a comprehensive view of this field. The prevailing feeling is
that in this issue, development is still at the preliminary
stages.

In the private sphere, R & D concentrates in industrial com
panies that deal in microcomputers. It is estimated that at
least 200 people are engaged in this activity, generally in very
small groups. This implies a setback if compared to the situa-
tion in the seventies, when FATE gathered some 80 university ‘
gradustes who devoted their effurt to the development of desk
calculators and acccunting machines, including basic software “
for the latter.

Some development of software for larger systems is also be-
ing undertaken in the private sphere, although there are very
few instances of achievement beyond the traditional applica-
tions to business administration and accountancy. Among the
few there are, one might mention, the development of a basic
graphic CAD/CAM packet, and an applicatior of teleprocessing
to the handling and automatic ellocation of ambulances and hog
pital room in case of medical emergency.

One of the main objectives of the PNE (Electronic National
Program) has been the promotion of microelectronic components
development. Most of this work is done st CENICE (Electranic
Component Research Center), a R & D institution supported by the
National Scientific Research Council (CONICET), Communicétiana
Secretariat and Armed Forces Research Commission (CITEFA) and
spansored: by the PNE.

CENICE emplcys at present 55 people, most of them universi-
ty graduates in physics and engineering.
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Current activities at CENICE are:

Monolitic IC design (C.A.D.) and process development.

Hybrid circuits manufacturing at pilot plent level.

Bipolar technclogy component manufacturing at pilot
plant level.

CMOS devices pilot plant project.

Quality comtrol on microelectroni devices manufacturing

processes.

Among the most important R & D institutions of tha country is

the National Institute of Industrial Technology ¢ INTI ), whom

the authors of this paper belong.

INTI is a governmental institution whose aim is to privide

technological support to industry and services, mainly those of

medium and small size, It employs around 1500 peaple,&0% of them
holding university degrees on physics, chemistry,mathematics,
engineering, computer sciences and so on.Its facilities are
diseminated throughout the whole country, thoughl- 70 % of its
personnel works in a technological and industrisl park situated
at Migueletes in the neighborhood of the city nf Buenos Aires.

As a consequence of several actions that the national authorities

are presently carrying out and which will be described later an,

the authors believe that INTI will play an increasingly important
role on activities in the information technology fi®ld.

Two of INTI's branches are the Electric and Electronic Measarements

group and Microprocessor Division, located together in a new

building of about 1000 square meters, and employing nearly 3C
peaple.Current activities are:

1) Elertric and Electronic Metrology, which include« the operation
and maintenance of the national measurement standards, the
development of measuring instruments and methods , and testing
and evaluation of components and equipments.

2) Measurement and control of EMI generated by electric and
electranic equipment,with particular emphasis in those of
industrial type.

3) Develaopment and design of microprocessnrs applica:ions, in
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particular in the field of instrumentation and conirol.

4) A group which is working in a project whaose aim is to develop
a CAD/CAM capability for applications on the e3ectronic and
electric field expandable to mechanics.

5) Observation and analysis of tendencies, buth internal and
irternational on electronic technology, production and trade,
and the elaboration of strateoies and lung term plans for the
development of the argentine electronic industry.

Other INTI's groups are already working in fieslds related with

the information technology field:

1) Machine Tools Center, which includes a group working in CNC
and robotics.

2) Data Pracessing Center, which cperates the computer for the
technological park users, provided with an internal network
of 40 terminals and a connection to ‘the public data transmissiu-
network, and gives software support for both internal and
external users.

3) A group working on transduc :rs and sensors and their correspon-

ding interfaces.




1.6 - Canclusions

Table 1.7 briefly illustrates the steps or stage: developing

countries must go through in order to achieve the mastery of

a new technology.

If we divide the level
into three wide sectors,
computers, it is clearly
stands on the first step
and on the third step as

spectrum of information technology

mainframes, minicomputers and micro-

seen from the above that Argentina

as regards mainframes is mncerned,

regards micraocomputers, and is in a

position to reach the third step for . minscomputers with some

effort.
Incorporated .
Stage activity Rcquired capacity
Pre-indus- 1st. Utilizatiun Operation and main
trial stane tenance
2nd. Mounting, assem Industrial produc-
bly & quality tion
control
+
Industrial 3rd. Local integra- Prcduct engineering
stages tion of parts Adaptation develop-
& comoonents ment
Lth. independant re- Generation of tech-

search and de-
velopment

nolagy

Table 2.7: Technological and industrial stages in developing

countries

Source: Estudio sobre el Desarrollo de la Industria Electrfni

ca en la Argentina. Conceptos Funcamentales, INTI -

1981
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2.~ NATIONAL POLICIES RELATED TO INFORMATION TECHNOLOGY

2.1 - Up to 1976

The import substitution policy was applied to business and sta-
tistics machines -most of them electromechanic at the time- by
means of multinational investrments, IBM and Olivetti being the
most significant ones.

The creation of the Latin American Association for Free
Trade (ALALC) and the negociation of business machines within
this framework conditioned the industry's evolution. It spe-
cialized in .esk calculators and accounting machines, in a pat
tern of regisnal complementation that was influenced by what-
ever suited multinationals best.

For their part, IBM quickly develped into a pattern af pred-
uct complementation within their own worldwide organization.

In the case of desk calculators and accounting machines, a
local capital enterprise (FATE SA) took the lead in replacing
electromechanic technology for electronic technology. UWith
their own technology, FATE succeeded in competing not anly in
the home market but also in the regicnal market.

The birth and consolidation of this enterprise, which in
its day was the largest in the field of information technology
in Latin America, clearly proved the degree of technologyical
maturity that bad been achieved, at the same time foreboding
the country's early and successful insertion into informatics.

In 1976, the output of the three main companies amounted to
54 million current dollars, employing about 2400 people and ge
nerating exports for 41 million dollers. A single enterprise,
FATE, employed about 80 professionals for R & D.

As for the area of computer products -minicomputers and main
framea- an open-door policy was implemented by spplying the low
est import duties compatible with fiscal policy. Although the
reasons underlying such policy were not explicit, it can ea
aily ba concluded that the authorities priviledged the need to
modernize the country and create a market, over the possibility
of achieving a higher technological and industrial standard.
This may have been due to a lack of confidence in the coun-
try's capacity to reach the said standard in the short term.




within ti.: government, an Undzrsecretariat of Informatics
was created, whose main task consisted in rationalizing and
centralizing the projects on informatic applications iasued
by the various official bodies.

Table 2.1 shows the comparative dissemination of computers
in Argentina at the end of the period.




NQ of computers Value NQ of computers
- installed (units) (Thousands of per million work
COUNTRY million U$S) ers (rural work-

ers excluded)

U.5.A. 170.000 34.0 1.847
Japan 39.000 8.1 829
uest Germany 21.000 L.& 840
Great Britain 15.500 3.5 620
Canada 14,000 2.5 1.400
France 13.000 3.6 650
U.R.S.S. 12.500 4.5 121
Suitzerland 2.300 1.3 920
Brazil *1.800 0.5 105 :
China 1.006 0.25 17 |
Argentina (1) Le 0.13 60
India 350 0.1 6
Taiwan 76 Nn.02 19
Sri Lanka E 0.001 L

Table 2.1: Comparative view of universal computer installations (mini-

computers excluded) in differente countries (1976 estimace)

Sgurce: Estudio sobre el Sector de Computacién y Mlquinas de Oficina
INTI, 1981

Based on01 Hebdo Journal N@ 543, June 5th., 1979

(1) Own estimates, considering only 2,3,4,5 computer classes and
7.624.000 non-rural workers in 1976
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2.2 - 1976 - 1983

There were no fundamental changes in the field of computer pro
ducts, i.e., it was an open-door policy with either r 3 customs
duties at all or very low ones (5 to 10%).

Thie macroeconomic policy taken up in the first few years
(1976-1981 - a revaluation anc reduction of duty barriers)
brought about a change in the relative prices between labour
and imported mpital gods, which resulted in a booming increase
of the total amount of computers (8 65% increase in the number
of machines installed in one single year - 1979).

On the other hand, between 1981 and 1983 there was a need
for strong, frequent devaluations with the purpose of breach-
ing the deficit gap in the balance of foreign trade, generat-
ing credit balances that wuld put the country in a mndition to
afford the acc '~ 'ated foreign debt. The outcome of tnese mea
sures was a marked recession. The computer market declined no
ticeably over e period.

The most significant facts characterizing the period sre:

* R spread of local enterprises -both mall and medium-size-
marketing micro and minicomputers of various makes and ori-
gins. In the preceging pericd the trade lay exclusively with
subsidiaries of multinational mmpanies. According to a sur-
vey made in 1979, there were 50 enterprises in the field,

most of them acting as sole representatives.

* A spread of software-houses marketing software packets, some
of them of foreing origin and the others of their own writing
mostly for business gpplicacions and writing software by re-
quest. 5ixty five such enterprises, most of them small,
were listed in 1979. The 1list did not include consultants
working either individually or as a bureau.

* Close-down of the two industrial companles operating in the
field of business machines (Olivetti and FATE).
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It is very difficult to asses to what exteont these events
u2re a consequence of the policy adopted, or wiether they were
the natural outcome of interrational techno-industrial evolu-
tion.

It is clear that, over the period in gquestion, the out-and
out sustenance of an open-door policy no longer responded to
the need for a merket or to a lack of confidence in local tech
nological capacity, which had already given enough proaf af ma
turity, but to an ideological conception, that was against any
thing that might influence the market's free play.

During this period the legislation that prctected national
industry and national technological development was repealed
estained or not abided by. This body of lfws gave preferance
to the official purchase of local products, demanded that lo-
cal consultunts should be engaged and, on the whole, encourag-
ed the opening-up of technolrgical packages. Thue, government
purchases were oriented towards turnkey systems.

More over, @lways through the turnkey system purchase me-
thod, there was a quick computerization process of the tele-
nhone state manopoly (ENTel), with the acquisition of staored
program telephone exchanges, automatic collection and processing
centers for repair requests, directcry searci systems, a pack
et-switching data-transmission network, etc. which turned the
company into the country's largest user of information techno-
logy




2.3 -

- 24 -

1984 and after

In these few days after the installation of the newly-elect
ed government, some decisions -both short and middle-term- have
been made for the informatic sector, although they do not yet
canform a policy.

The first measure, clearly a short-term one, meant for the

resent si’,uation, consisted in an import ban on computers with
?

memories up to 256 K bytes. The measure was not particularly
directed to infermatics, but it was par: of a series of imports
restrictions resulting from the need to generate a superavit in
foreign trade. It comprises products which the country is al-
ready in a condition to manufacture. Taken in isolation, that
is. detached from the context of a global informatic policy, it
will surely save foreign currency and increase local added va-
lue, but it may have a boomerang effect fram the point of view
of technology-learning, since it gives indiscriminate protec-
tion to whatever form of industrial activity, “hus indirectly
favaring thaose activities that ¢epend on foreign technology,
which happen to be those ithat imply the least entrepreneurial
risk.

At the same time, an interministerial committee was set up

with the purpose of:

* Outlining alternative policies for industrial activity in
Informatics and Related Technologies, determining suitable

tools that will enable their execution.

* Outlining alternative policies governing informatic contract

ing and use in the publiic sector.

* Defining aspects of primary interest for a national develop

ment of informatic technology.

It is to be pointed out that this is the first time such a kigh-
placed committee must give their views on public policies far
informatics, having as their aim not only the rationalization
and compatibilization of government purchases but alsn the re-
gulation of national industrial activity and technological de-

velopment.
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Besides these sigrificant actions, two addiiional measures have heen

taken:

* The government of Corijoba- one of the biggest federal states of the
country- made an statement on the interest of the praovinee an R & D,
manufacturing and applications activities in tha information technology
field, and created a special commission whose aim is to translate that
intention inte specific actions.

* Thrze Ministries of the National Government ( Defense, Education which
comprise Science and Technology and Public Worke) stablished an
inter-ministerial commission for studying the creation of 8 National
Electraonic Center, which, an the nasis of the PNE (National Electronic
Programme, already existing ) should ccordinate the R &8 D activities

of several laboratories and :nstitutes performing a more executive

role than the later and focusing thase laboratories to the solution ‘
of specific problems presented them by the different official \
institutions and enterprises, teking so advantage of the purchasing |

i

power of the three ministries in order to drive the cevelopment of ﬂ
loeal manufacturing and know-how capabilities.

This set of measures could indicate that a certain ievel of maturity

has been achieved on the awareness about the nacescity of an official

encompassing policy an the informsziion technulogy and electronic field.

B Al SUNIED- — AN M >
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3.- NEEDS

The following is an attempt at summarizing what the authors feel are
scme of the country's priar needs in the field of information techno
logy for which international cocoperation could be useful. The list
i« tentative, and does not exhaust the subject. There is a second
list including the mechanisms that may contribute to achieve the said

goals.

A - Analysis and pianning area
Aims

To improve the capacity to:

- Jutline, select, supervise and evaluate technological and/or

industrial development programs and projects.
- Interpret and carry out prospective technological studies.

- Select technological alternatives that are best suited to local

conditions.

- Conduct and carry out studies on the social and economic impact

made on the country by the new technologies.

- Evaluate metinode, conditions and/or contracts for the transie-

rence af technology.
- Evaluate the externalities of a project.
- Analyze and survey local and international markets.

- Evaluate the quantitztive and gqualitative avail-=bility of hu-

mann resources and plan widdle ard short-term educatianal needs.

Some implementation mechai:isms

- Training of senior staff in specific areas
- fxchange of specialists.

~ Attendance to conferences, seminfrs and tutorials by local spe-
cialiets.

-~ Easy access to bibliograpgy and specislized iiterature such as:
market research atudies, technological forecasts, case histo-~
ries, studies on other courtries development, develcopment pro-
jects uf other countries, legislation in force iri other coun-

tries, impact studies, reports on international trade, etc.
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financing aof national studies

Carrying out and financing of multinational studies.

B - Application area

Aims '

Improve the capecity to:

Propose information technology application to non-traditional
uses (hospital, rural, industrisl, educetional, etc) specify-
ing the carresponding systems.

Starting from the specification of a system, specify each of
the sub systems and component parts, both hardware and software
establishing criteria for dimensioning, costs, availability,
compatibility, ecceptarce, etc.

Secure and spread rapidly new technological applications that
are evaluated as adapted to the local circumstances (e.g.
CAD/CAM)

Some implementation mechanisms

Training of senior staff in specific areas
Training of intermediate staff
Exchange of specialists

Attendance to conferences, seminars and tutorials by local spe-
cialists.

Finarcing of pilot projects for the implementation of non-tra
ditional applications and/or the spread of new technologies.

Potential local users working with advenced users from develop-
ed countries in aorder to inveetigate how new applications are
being used.

Easy access to hardwere and/or software catalogues, reports on
the availebility of ne- products and technological prospectives,
evaiuation reports on advanced experiences, evaluation reports
on hardware end software products and on systems, mse histo-
ries, etc.

Eesy accesas to software packets or to software exchange with
nations and/or institutions.
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(Human resources and R & O

Aims

To improve tre academic standard of higher studies, particular-

ly as regards post-graduate courses.

Encourage and carry out activities that imply creative or inno-
vative development, including these in the curricula for the

more advanced students.

Set up software R & D programs for minicomputers and larger sys

tems in university institutes and state laboratories.

Increase own capacity for technological development of hardware
and software, particularly by moving on to the field of 16 bit
minicomputers and later on to that of 32 bit superminis.

Increase R & D activities on communications (e.g. telephone

and telex switching exchanges).

Keep up and enlarge microelectronic activity through technolo-
gical follow-up and pilot plants.

Generate capacity of custom microelectronic circuits design to

be processed eventually, on s8ilicon foundries.

Some implementation mechanisms

Grants to university lecturers und young professionals so that

they may take up post-graduate courses.

Systematic post-graduste courses 3and seminars with the assis-

tance of foreign lecturers.
Financing of equipments for university and research institutes.

Training of senior and intermediate staff working for research
institutes.

Excihange  specialists.

Attendance to conferences, seminars and tutorials by senior
teaching staff and staff working for research institutes.

Easy access tc specialized literature.
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Financing af development projects that may take lcng before

reaching maturity.
Getting foreign institutions to contract development projects

Carrying out of development projects jointly with foreign ins-
titutions.

Financing of microelectronic pilot plants.

Encouraging the repatriation of the argentinian researchers,

engineers and technicians working abroad.




- 30 -

BIBLIOGRAPHY

ANGIO, J.C.; COHEN,E.; DMITRUK,A. (1981): Estudioc sobre el sector de

computacifin y mquinas de oficina. INTI,Buenos Aires ( ®imeo)

BRAILOVSKY, A.E. y otros (1979): Encuesta sobre la industria electrénica

argentina. INTI, Buenos Aires (mimeo)

COHEN, E. (1981) Modificaciones provaocadas por la microelectrénica en
el rol de las empresas trarsnacionales electrdinicas en los paises
en vias de desarrollo. An&lisis de dos casos en el &rea de mAgquinas
de oficina. Buenos Aires (mimea), presentado al Seminario sobre Mi-
croelectrénica y Decarrollo (UNESCO/FLASCO, Buenos Aires, 1981)

COHEN, E.; DMITRUK, A; GODEL, A.; NOCHTEFF, H y OTERO, R. (1981): Estu-
dio sobre el Desarrollo de la Industria Electrbnica Argentina. Con-

ceptos Fundamentales. INTI, Buenos Aires
DIAMAND, M. (1979): Electronics sector in Argentina, Buenos Aires (mimeo)

CMITRUK, A; ELISETCHE, E.; GODEL, A. y PRIETO, N (1981):Recursos Humanos

en Electrbnica, INTI, Buenos Aires

INTI, Instituto Nacional de Tecnologia Tndustrial y BMFT, Ministerio de
Investigacidn y Tecnologfad 1a Replblica Federal o Alemania (1981):
Estudio --sobre el desarrollo de la industria electrbnica srgentina,

Fase 2, Informe de Expertos, Munich.

INTI, Instituto Nacional de Tecnologfa Industrial y 8MFT , Ministerio
de Investigacifin y Tecrologfa de la Replblica Federal de Alemania
(1981): Estudioc sobre el desarrollo de la industria electrfnica ar-
gentina,Fase 2,Conclusiones,Munich. ( Cchen,E;Dmitruk,A; Godel, A;
Nochteff ,H; Otero,R y otros )

LAHERA, E. (1976): FATE y Cifra. Un estudio de ceso en difusién y desa-
rrollo de .ecnologi{a electrénica digitel en Argentina. ECLA, Univer-

sidad del Salvador, Buenos Alres.




LAHERA, E y NOCHTEFF, H (1982a): Algunas cuestiones planteadas por la
microelecirfnica al desarrollo di: América Latina. Documento de Tra-
bajo FLACSO, Buenos Aires (mimeo)

LAHERA, E. y NOTCHEFF, H (1982b): Microelectronics and the development
of Latin America: problems and possibilities for action. E/CEPAL/
R.317 y ID/WG, 372/15

LAHERA, E. y NOCHTEFF, H (1983): Le microelectrbnica y el desarrollo
latinoamericano. Revista de la CEPAL NQ 19,Naciones Unidas, CEDAL
Santiago de Chile, abril de 1983

MAXWELL, P, {1979): Comparative advantages of the Argentine electronics
industry. INTI, Buenos Aires (mimeo)

NOCHTEFF, H. (1983): Electronics development in Argentina. A review of
research findings and proposals for future research. FLACSO, Buenos

Aires (mimeo)

PROGRAMA NACIONAL DE ELECTRONICA.: Relevamiento preliminar de actividades

y recursos humanos, Buenos Aires (1984)







