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Abstract - In the successful countries, skills, technology,
education and the economy interact in important wag to
create a virtuous cycle of productivity each feedig on the
other. The present scenario in Argentina consists fo
excellent connectivity in the international bandwidh
front, well trained population, comparatively low wages,
a government that is promoting foreign IT investmen
(Congress recently enacted a law giving fiscal inogves
to software development), national software export
success factors. Most of the factors mentioned ab®are
also essential for a good linkage through national
borders. The IT sector in Argentina is growing at afast
pace. Statistics show increasing humbers in everyspect
of it: employed professionals, exports, percent oGDP,
etc. This reality demands a huge and increasing amat
of well trained human resources. The question is:dw to
get them? The answer is, from our point of view,
cooperation. Cooperation among government, industry
and academia, not only within countries but, esseidlly,
across borders; in the form of international integmation
treaties, multinational companies and international
academic collaboration. This work will describe how
Argentinean universities, and especially the UTN, ra
carrying out this vision and will show foreign courries
universities interested in collaborating with ours,the way
to go.

Recovery started in the second quarter of 2002, and
there have been eighteen consecutive quarters mftigr
thus improving the sequence that had taken placéhén
previous bullish cycle (IV Q 1995 — Il Q 1998). 8ms
related to tradable goods led the initial GDP recgy but
later the impulse extended to all kind of goodg(Fé 1) [1].
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GROSSDOMESTICPRODUCT AT 1993PRICES— IN MILLIONS OF PESOS

In comparison with those figures, the year 2003\&tb
growing indexes of approximately 20% of those reyed
during 2002 for the whole IT market. For examplee t
hardware segment alone had, that year, a 72% annual

Index Terms - Argentina, Competitiveness, Developing growing rate boosted by the significant increasettie

countries, Education, Information Technologies.

SOME FACTS ABOUT ARGENTINA AND THE IT MARKET

number of personal computers sold. In the samectibire
the import segment showed an important rise leddyyers
with an 80% increase [2].

Another important Argentinean IT market index wée t

At the end of 2001, Argentina fell down into a veryincrease in the number of Internet accesses estihiat28%

important economic and social crisis. That was fireed
touchdown of a decade of bad politics and seveneiption.
This situation was worsened by the fateful deciston
change the exchange rate between the Dollar and
Argentinean Peso, which had been until then orenég and
was suddenly modified into a four to one relatiovhat
meant a devaluation of our currency of 300%.

During those years, all the IT market indicatord had
a very significant reduction. Just as an exampleind the
first trimester of 2002, the hardware imports weotvn to a

during 2004. In that segment, the broadband usess by
50% compared with 2003, and it is estimated to lrethe
two millions at the end of 2007 (half of them withlocities
tlf 512Kbps or 1Mbps, considered high velocity corapa
with other countries in the region.

The permanent growth of the local IT market,
contributed to the spurt and development of IT tegla
services such as e-banking, e-commerce, e-govetnameh
e-learning. Likewise, the dollar exchange rate,
technological convergence and the improvementsiional

the

7% of those registered during the same period @& thand international connectivity have been leadindatdastic

previous year.
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business opportunities for international entergrisend
corporations that decided to concentrate their ajlatient
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services in our country. The increase in thesenessies was This year (2007) is expected to be the one of thend
of about 15% in 2003, totaling 1.9 billions of pedonore  of those sectors, and a more important growth heenb
than U$S 600 millions), and similar increases ire th forecasted for 2008 [5]. There are several initegi that
following years. Many multinational corporations vea made the PC products more affordable for the typigedle

concentrated in Argentina services such as help, ddient
support, call centers, contact centers, systemsageament,
remote operation processing,
outsourcing of professional services, real timeastiructure,
etc.

The previous year, 2006, showed a total growthboiu&
24%. The services and software segment had anaseref
25%; in the same way, the consumables segmentaisede
33% pushed by the hardware selling that had aofi¥8%,
that means a record in the last years with 1.4ianill
computers (PCs and portables) sold [3]. Accordinghe

class families. The “miPC” (myPC) program [6] orgaed
by the local government, and supported by major

software developmentompanies like Intel, AMD, Microsoft, Hewlett Paclaand

others, is a very good example of these initiatives

As a result of what we have been describing irathave
lines, Argentina climbed eight positions in the WMetked
Readiness Index 2006—2007 rankings recently puealidby

IT

the World Economic Forum, reaching the 63th positio

Though this may seem a poor sign, it is in factbadgone
since in the 2004-2005 rankings we reached the g@ition
[7]. Another good sign is the “Digital Access Indexhich

Software and Information Services Enterprises Chamb places our country in the “upper” group of natidogether

(CESSI) [4], the products exported (software, s®yj etc.)
have had a significant rise in comparison with es
years.

with Brazil, Mexico and some Europe union countriaghe
54th position (Figure 2) [8].
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FIGURE 2
DIGITAL ACCESSINDEX - ACCESS TO INFORMATION AND COMMUNICATION TECHNOLOGIES

ANALYSIS SYNTHESIS AND IMPACT ON THE WORK MARKET :
NEW REQUIREMENTS AND NEEDS

This outstanding growth of the IT market in Argeatiis,
undoubtedly, one of the indicators of the econoraaovery
of the country. Such improvement is quantitativedynarked
by the rising business volumes generated in eagimeset of
the IT market, in the numerous small and mediurerpnises
that offer their products and services both in litwal and
international markets. It is also qualitative evided in the
new local, regional and global business models iwithe
new business niches.
The growth of the IT market produced an importarnt a

increasing demand of well trained professionalernder to

Coimbra, Portugal

satisfy the requirements of the enterprises anéhbsses in
that sector. It is at this point, where most of Wk market
analysts say that there is a “bottleneck” situgtgince there
are not enough qualified workers who can fulfillcbu
demand.

But, what does “qualified workers” imply in the pent
IT market? What skills and abilities must thosef@ssionals
have? Are those skills and abilities the ones medtdy
recently graduated professionals? Finally, wha¢ should,
in this framework, Argentinean universities play?

The UTN is one of the most important universitias
our country. In its more than thirty campuses,ritisted all
over our vast territory, the future engineers aming
educated and also, the professionals are beingaghddore
than 60.000 students are presently being educatertér to
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be prepared, in the near future, for the challertbas they
will have to address in their respective workinges. It is
because of that, that answering the previous questis
essential for the definition of the type of educatthat they
will need as soon as they start working.

Among all the abilities and knowledge required byia
professional, there are three in which the unitiesiare
supposed to play an important role: proper knowdedg
regarding their special field and the related tedbgies,
how to get engaged with companies, and collabaratiork,
especially between teams conformed by members wéio a
geographically dispersed and who speak differerguages.

HOW TO DEAL TO THIS SCENARIO AND TO TAKE
ADVANTAGE OF IT

As it was proposed by Erran Carmel [9], there aghte
factors that lead nations to software export sucéhese
factors are, according to Carmel’'s work, arrangedaiso
called “Oval Model”, that is showed in figure 3.

FIGURE 3
THE “OVAL MODEL"” DEPICTING NATIONAL SOFTWARE EXPORT SUCCESS
FACTORS

As it is obvious, most of the factors mentionedour
previous analysis are included in this model amdemsential
for a good linkage through national borders.

It is absolutely well known that competitivenessthie
goal for succeeding in the Global Knowledge Econo¥fiy
may also assure that education is the way to aehikat
goal. Finally, IT industry is the key factor andeth
opportunity of gaining complete access to the diabd
world, especially in developing countries. Sinceidt a
knowledge intensive industry it requires educatedpbe.
None of these elements works isolated from eaclerpth
neither the education institutions can do so.

In successful countries, skills, technology, ediacaand
economy interact in important ways to create auwins
cycle of productivity each feeding on the otheg(ie 4).
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FIGURE 4
VIRTUOUSCYCLE OF PRODUCTIVITY.

The reality described demands a huge and increasing
amount of well trained human resources and thetiques
how to get them. We think that the answer is coafan:
Mainly, cooperation among Government, Industry and
Academia. Long time ago, almost forty years, a weefl
known Argentinean researcher and former Nationadlidfier
of Education, Jorge Sabato, conceived a relatigistem
represented by a triangle in which each vertexesponds to
one of those three elements and each side to the
corresponding interactions.

Based on that idea, and in the previously statedssity
of cooperation, and having the globalization precésmt is
taking place nowadays in mind, we propose that @slmot
only national collaboration among Government, Induand
Academia but international collaboration as well.

/A\ =

Industry Academia

FIGURE 5
COLLABORATION AMONG GOVERNMENT, INDUSTRY AND ACADEMIA.

The Government must bet on it in the form of
international integrations treaties, open the bardand
compete within the globalized markets, not reckiebst in
a very carefully and with a well projected strategye
industry, especially multinational companies, msspport
and boost research both in the local and internatiarenas,
particularly in universities environments, offeringlso
internships for advanced students in order to alloam to
have the chance to get real experience while stgdyi
Finally, the Academia has its own responsibilitiasthis
arrangement, promoting international academic bolation
in the form of student interchange programs, jo@#earch
activities, cooperative teaching activities, etig(ife 5).
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SUCCESSFUL EXPERIENCES

Various successful experiences are being carri¢dnoaur

country and especially in our own University. Aswill be

described in the following lines, all of them invel the
Industry, the Government and the Academia in diffier
ways.

I. Programs + MAS and Enter Tech

These initiatives were organized by the Governnfeabor

I11. 1T education promotion

The National Education Ministry and the CESSI depel
this project, called IT Generation [18], in ordergromote
the IT related studying programs and to encourdgeset
young people graduated from secondary level schiidg
schools) to enroll themselves into those prograresemtly
offered in local universities.

IV. Hardware donations

Minister), the Software and IT Services Chamber of;
' X X Because of the reduced amount of money grantedhéy t
Commerce (CESSI) and the companies Microsoft (+MAS\4tional State for public universities in our caynthere is

[10], Sun and Oracle (Enter Tech) [11]. Some Argeran
Universities also took part of these programs, Wwhdam to
train young people as .Net and Java developersdardo
allow them to be rapidly hired by the local IT caanges that
are requiring these kinds of skilled workers. Theeé

companies mentioned above donated the hardwareetee

for each participating university in order to beadable for
the students’ courses. The Government paid theegsofs’
salaries and the operational expenses, and theersitigs

organized and developed the courses with their oW

professors and trainers. Thousands of studentsdattiethese
courses and passed through the examinations andoare
satisfactorily working many local software companie

I1. Requests for Proposals (RfPs) issued by important IT
companies

Even though the RfPs are not a new initiative, thaye
been transforming, during the last years, into ayve
successful activity within the local academic comity As

it is probably well known, the available resourées R&D

in our country are very poor. In that sense, thdsRf
organized and sponsored by very important IT congsan
like Microsoft, IBM and HP, represent a very intieg
chance for researchers of our universities to bie &b
access, at the same time, to significant amountsariey
and, what is also very important, international agppnities
of sharing knowledge and experiences with “firsasel’
peers from all over the world; This is becausewamers of
those grants, they are invited to show their woeksl
findings in international events and conferencesie T
following are good examples of these opportunities:

e AMERICA@UTN: Learning through Advanced

a significant lack of good and updated hardwareuesses

available for students while taking their coursésying to
help those universities in their effort to solvéstkituation,

some companies like IBM, Microsoft and HP have deda
ardware for establishing dedicated laboratoriegre/tthe
tudents are able to develop their practical woaksl

experiments using the most recently developed tdolyres

in those environments useful for them.

In the same direction, some agreements reachecbptw

ompanies and universities allow the latter tcoess very
important hardware resources previously donateather
Latin-American universities. That is the case of thigh
performance servers donated by IBM to the Universit
Campinas in Brazil, accessible from our campusesutih
the national and international advanced performance
networks.

A FINAL THOUGHT

We, as world citizens, are not in a position in ethive are
able to decide whether to adhere or not to theadjirdition
process, it will go on with or without us. So,sthetter to be
well prepared for that rather than being forcediroa
disorganized way.

In that sense, collaboration is a must. We neeshsoe
our own experiences and to learn from other ones fr
universities all over the world, especially witlo#ie involved
and specialized in the IT sector.

We are ready to collaborate; we hope that thersame

others out there willing to collaborate with ugjdegive it a

Communication and Information Technology ResourcedY-

and Means [12]

« PAMPA, A Tool for Integrating Formal Methods in
model-driven Software Engineering Course [13]

e Trace it: Event Trace Generator for
Embedded Real-Time Applications [14]

» Techniques of Robotics and Artificial Intelligence 3]

Applied to a Personal Robot [15]
* Neuropsychological Tests Automation [16]

e and some others
University Relations Web Site [17]
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Distributed

[4]
. . |[15]
listed at the Microsoft Researc[s]
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