MOVING SOFTWARE TO A
GLOBAL PLATFORM

Government programs assist software firms with the goal of seeing
them export $2 billion worth in the year 2000

he presentdecadehas alreadybroughtenormouschangeto the

computerindustry in Brazil. But the greatestchangeof all is

expectedn the areaof software.By the endof 2000, Brazil is

out to capturel percentof a US $ 200 billion international

softwaremarket,accordingto the federalgovernment'dNational
Programof Softwarefor Export, or Softex2000.For Brazil, this could
mean $2 billion in revenuesfrom sales of application programs,
programmingtools, and multimedia entertainmentand educational
systems on compact-disk (CD) ROMs.

That $2 billion figure representgjuite a jump. Basedon figures
from the Secretariat for Informatiorechnologyand AutomationPolicy
(or Sepin), of the Ministry of Scienceand Technology(MCT), that
hoped-for$2 billion is a 250 000 percentincrease(or 265 percent
compoundedannually)from 1992, when softwareexportscameto but
$800 000 [see table].

Sofar, the local industry hasdonewell. Exportsin 1995 reached
$100million, abouthalf goingto the United Statesagainaccordingto
Softex. This occurred even though most of the Softex-supported
companiesstill haveto maketheir mark overseasin 1994, Brazilian
companies sold a total of $1.1 billion wodhsoftware which putsthe
industry on a par with that of India's far better-known software
industry, though exports accountfor about half of India's revenues.
Brazil's software industry grew by about 25 percentover the year
before. Revenues from information technology(hardware,software,
andservices)n 1994werearound? percentof Brazil's grossdomestic
product (GDP) of about $552 billion.

Brazil's softwaresectorbeganto changein 1990. That yearwasthe
startof the dismantlingof the marketreservesystemwhich for some
13 yearshad shieldedthe informatics sectorfrom competition with
imports.
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The early days

Protectionagainstimports of productsand servicessimilar to those
provided inside the country started in 1977, with an informal
agreemenbetweenthe military governmentand hardwaremakers.A
1984 law to the same effect, the so-called Market Reserve for
Informatics, sheltered local makers of small and medium-sized
computers.(Informatics is the term usedin Brazil for any kind of
information technology that relies on computers.)

As a consequencégocal makersdid not haveto facethe competition
of imported IBM PCs, Apple computers,or Unix workstations.But
Brazilianswere allowed to import softwarenot found in the country,
though import tariffs could reach 100 percent.With poor software
distribution channelsin the country, many choseto make pirated
software copies. Now, withetterdistribution,andlower tariffs, Brazil
imports almostevery kind of software, especiallyoperatingsystems,
databasenanagemensystemsand anythingelsethatrequiresa large
investment to develop.

The market reserve policy distorted the software sector's
developmentThe 50 largestinformatics companiesconcentratecbn
hardwareand services;software was a poor relation. For example,
salesof hardwareand servicesinside Brazil cameto $8.2 billion in
1990, while softwaretotaledan anemic$350 million. Sincethen,the
country has had a large base of imported mainframes.

To meetits particularneeds however,Brazil continuedto develop
software of its own. A small and highly competentindustry arose
whose membersgained expertisein almost all kinds of hardware
platforms and software tools. Changewas a constantas developers
moved quickly to satisfy customers' requirements .

Particularlywell advanceds Brazil's softwarefor banking. Fairly
frequentchangesdn the basicmonetaryunit of the country, propelled
by gallopinginflation during the pastdecade demandedsophisticated
bank-automatiosystemsFor example checkshadto clearovernight.
Presentlyasis now becomingcommonin the United States,account
balancesand all kinds of transactionsare processedon-line over

private bank networks, enabling customers to deal instantly with their



Year 1 1991 1 (estimated)
Products Domestic Export Domestic Export Domestic Export Domestic Export
Hardware 6000 250 5300 250 5900 250 12000 3000
Software 350 0.5 600 0.6 700 0.8 4000 2000
Services 2200 N.A. 1800 N.A. 1900 N.A 4000 1000
Sub-Totals 8550 250.5 7700 250.6 8500 250.8 20000 6000
| Totals | 8800.5 \ 7950.6 \ 8750.8 \ 26000 \
N.A.: not available
Source: "Research, development and humman resources formation: Basis for and Informatics policy", a 1993 report from the
Secretariat for Information Technology and Automation (SEPIN) of the Ministry of Science and Technology.

accounts from bank branches or from hon@gphone fax, or computer
anywhere in the country.

With an eye on the indigenoussoftware capability, and on the
projectedgrowth of the worldwide market, the federal government
decided to strengthen the software industry and to promagptstof
productsand services.The meansto this end is the aforementioned
National Program of Software for Expornauguratedn 1992, Softex
2000 helps companiessell products abroad, as well as establish
strategic partnerships with overseas organizations. In 1993, a
marketingoffice wasopenedn the United States,in PembrokePines,
Fla.

Softex also promotesthe use of quality assuranceprogramsfor
products and processeso ensurethat Brazilian software, and the
companiegdevelopingit, adhereto internationalstandardsAnd it is
strengtheninghe informaticsbaseof the countryby investingin R&D
and training programs, and by setting up a regional network of
technology incubators in more than a dozen Brazilian cities.

Most "native" software housesin Brazil are small, with annual
revenuesof, at most, $5 million. Softex 2000 puts the number of
locally owned software companiesat 10 000, about 100 of which,
generallythe largest, are foreign owned. Often, the Brazilian firms
rely on the marketingand manageriaupportprovidedby Sebraethe
Brazilian Service for the Support of Small and Medium-sized
Companies, with branches throughout the country.

The largest software companies, Consist Consultoria e
Representacébtda. and Oracledo Brasil Sistemad_tda., a subsidiary
of the U.S. company,Oracle Corp., offer consultingservicesand sell
software. Both are in the city of S&o Paulo. In 1994, Consist
Consultoriahad revenuesof $90 million, while Oracle'swere $57
million. Microsoft Corp.,RedmondWash.,which sells more software
in Brazil than any other firm, works through distributors.

The developmentin Brazil of software for export began with
interpretersfor programminglanguagesn the mid-'80s. By now, the
nation's export portfolio includes object-oriented programming
languages,operating systems, data- and network-security systems,
softwaredevelopmentools, and multimedia educationalapplications,
aswell asvertical productssuchas processndustry automationtools
and feed formulation programs for livestock.

Just about any mainstreamproduct, including operating systems,
word processors, spread sheets, communications software, and
databasemanagementsystems,is sold in Brazil, either in joint
ventures between Brazilian and foreign companies, or through
distributionagreementsMainstreamaccountingsoftwareis not soldin
Brazil, however. Becauseof the country's laws and requirements,
almost all of it is produceihternally. Brazilian-ownedcompanieshave
also setup branchesn the United States.And they have evenwon
contracts to supply software to the U.S. Government.

Microbaseof S&oPaulohasmetwith unusualsuccesslt sold about
3000 copies of its MS-DOS compatible VirtuOS, a multi-tasking,

networkoperatingsystenmto the U.S. Departmenbf DefenseAnd in a
technical alliance, Microbase and Santa Cruz OperatiddantaCruz,
Calif.,, are jointly developing solutions so their products will
interoperate in a Posix environment.

As anotherexample,planningand operationssystemssoftwarefor
electric utilities and power producershasbeensold to enterprisesn
the Americas,Europe,and New Zealandby Power SystemsResearch
Inc., Rio de Janeiro

Toward a competitive industry

Softex2000is partof a largernationaleffort to equipBrazil with a
competitiveand enhancedcomputerindustry. Known as DESI, from
the Portuguesdor StrategicDevelopmenif Informatics,the program
was conceived by the National Council for Scienti Technological
Development(or CNPqfor short). It was launchedin February1993
with funds from both the United Nations DevelopmentProgramand
Brazil's Ministry of Scienceand Technology(MCT). (CNPq is the
ministry's researcharm.) DESI also supportsthe National Research
Network [see "Going on-line with the Internet"], and cooperative
projects in computer science.

DESI was developedwith the help of industry throughthe 1000-
member Assespro (the Association of Software and Computing
ServicesProviders),in Rio de Janeiro,and of academiaas well as
variousfederaland stategovernmententities,which assistin running
the program. Sepin in Brasilia coordinatesstrategic planning and
individual projects.

By the year 2000, Softex expectsthat half of Brazil's software
marketwill be controlledby Brazilian companiesAccordingto some
estimatesthis meanghat50 000 newjobs mustbe createdaswell as
1000medium-sizecompaniesPresently Brazil employsover 100 000
peoplein computer-relategbbs, onethird of whom hold an advanced
degree.Ten thousand,including nearly 500 Ph.D.s, are involved in
R&D, muchof it software-relatedBut the numberof end-usersvho
programin Brazil may be as many as three times the number of
software engineersand programmers,a fact that underlines the
existence of a strong software culture.

Around the country there are 20 postgraduateprogramsand 80
undergraduatgrogramsin information technology. The government
also supportsabout 150 Ph.D. candidatesstudying abroad.Some 50
Ph.D.sareabsorbedy industry,governmentandacademiaachyear,
a figure deemed insulfficient to meet needs.

Coordinatedby CNPq, the DESI Softex program,headquartereth
CampinasSaoPaulo,is underway at 17 regionalcentersMany of the
cities also host prominent academic institutibkealy to be working on
innovations of interest to industry.

Eachcenter,run by a nonprofit organization,includesa laboratory
and supportgroup that can be hired by local companies.Calls for
projects are releasedby the center basedon its region's technical
capabilitiesand needs Proposalsare examinedby ad hoc consultants,



togethermwith the center'sstaff membersandfundsare awardedo the
mostpromisingwith the largestmarketpotential. Governmenigrants
are used for salaries,and performanceon a project is monitored
periodically. Since 1993, DESI has supplied about $10 million for
Softex; in 1995, it funded projects at about 600 companies,many
already exporting software.

A project may originatein industry or it may involve transferring
technologyfrom academia.As a productis developedsois a business
strategyfor pricing, marketing, sales,and support. People of many
different abilities are involved, including lawyers,graphicsdesigners,
and marketing consultants.Softex will also supportthe training of
employeeseither in Brazil or overseasin technicaland managerial
talents that may be needed.

For companieswishing to do businessin the United States,the
Softex2000 office in PembrokePinesassistan suchtasksas market
researchproductdistribution and support,and legal services.It will
also publish the software, and it coordinatesthe participation of
Brazilian companiesn trade fairs, suchas Comdex.The office may
also be the first point afontactbetweerBrazilian companieandtheir
customers, partners-to-kendresellers Softex2000hasanotheroffice
in Bonn, Germany.

Of course,individual companiesare also pursuingsalesaroundthe
world, in China,Europe,Israel,JapanNorth America,andelsewhere,
andin SouthAmericathroughMercosul.Insidethe country,tradefairs
and conferences put entrepreneursin contact with overseas
organizations and their representatives.

Co-operative R&D

Another CNPq initiative is the Multi-InstitutiondlhematicProgram
in ComputerScience(ProTEM-CC, from its initials in Portuguese).
Taking the long view, it hopesto encourageand leverageBrazilian
R&D in waysthatwould leadto sustainedlevelopmentn information
technologylt doesthis by funding basicandappliedresearctprojects,
and by encouragingcooperationbetweeninstitutions and technology
transfer between universities and industry. In this, the initiative
resemblesthe EuropeanProgrammefor Researchand Information
Technology(Esprit). Eighty companiesare currently involved. Also,
many university laboratories have been re-equipped with Unix
workstations and software.

In the next five years, the goaltssetup 10 largecomputerscience
departments in as many leadirggearchnstitutions.Eachwill employ
around 60 Ph.D.s, an equal number of researchassistants,plus
techniciansand administrative assistants.In addition, 40 similar
groups, 20 medium-sizeand 20 small, will be installed at other
institutions.Oncein place,thesedepartmentsill help train more of
the humanresourceghat will be neededfor industrial and research
purposes.

Institutions throughoutthe country supportthe program,joined by
way of the Internetandthe National ResearciNetwork. They include
government agencies, nonprofit associations, federal and state
academic centers, private universities, aaffwarecompaniesAmong
these are such public organizationsas Telebras,the government's
telecommunications monopoly, and Embrapa ginernment'sarming
and cattle-breeding research company, thrdbghr researctcentersn
Campinas.Also involved are the IBM scientific centerin Rio de
Janeiro and Equitel SA, the Siemens subsidiary in Sdo Paulo.

Frequentcalls for project proposalsare issuedby CNPq in 13
technical areas, 10 of whi@resoftwarerelated.Includedare software
developmenenvironmentsdatabasesnultimedia, operatingsystems,
andneuralnetworks. Projectsoften treatproblemsof social, national,
or strategicinterest. Here, too, proposalsare evaluatedby ad hoc
consultantsin accordancewith several criteria: their presentation,
adequacyrelevanceto state-of-the-aridvancegfor a basicresearch

project) or to information technology,industrial potential, social and
economicimpact,and qualificationsof the bidder. Projectsare funded
by the governmentthrough fellowships at the computer science
research centers.

An important source of ideas for R&D projects has been the
Brazilian Computing Society (SBC) in Rio daneiroWith some1000
members,it is the major national associationof professionalsin
computer science. It sponsorsat least a dozen symposiaa year.
International events are also held with the support of the IEEE.

In anotherphaseof the ProTeM-CCprogram,researctpartnerships
are being establishedetweenBrazilian and overseagroups.Several
arein placewith institutionsin France,Germany Portugal,the United
Kingdom, and the United States. Simiiaitiatives areunderway with
Brazil's Mercosul partnersand with the EuropeanUnion. In parallel,
the programseeksto establishsolid academia-industrypartnerships.
From August1995 on, two-thirds of the proposalsapprovedby CNPq
hadto involve industrial partners Further,eachproposalmustinvolve
one of the new computer science research centers.

Also maintainedby CNPq is a continuing educationprogram, a
Course on Advanced Software Technologies(CATS). The course
focuseson technologiesneededfor such activities as compiler and
databasesystemsconstruction,and ensuring software quality skills.
Instructorscomefrom universitiessupportedby ProTeM-CC.Courses
are availableat theseinstitutionsand studentscan receivetutoring at
their workplaces by e-mail.

Companieghemselvespent$300 million on informaticsR&D in
1994, or nearly 20 percentof the national investment. They are
encouragedo do so by a recentlaw that lets theminvestin R&D in
lieu of paying sometaxes.At least5 percentof a company'sannual
revenuesmay be investedin R&D projects--3 percent applied to
projects of their own and 2 percentin work performed at other
organizations.

Optimistic scenariosenvision this source of funding ultimately
underwritingas much as 70 percentof the nationalR&D programin
informatics in the year 2000. This developmentwould also help
increasethe national annual investmentin R&D, currently at 0.7
percent of the gross domestic product, togetcenty the start of the
new century.

Supplementary efforts

To be as competitiveas possible,the Brazilian software industry
considers quality assurance a Kagtor. The TechnologicaFoundation
for Information Technology (CTI), a CNPq research center in
Campinas,developeda methodand the infrastructurefor evaluating
softwareproductsbasedon the ISO 9126 standard Eachcharacteristic
of the product is examined--itsprice, presentation,user interface,
documentationand support.The softwareis assessedccordingto its
functionality, efficiency, usability, maintainability, reliability, and
portability. Severalproductsalreadyon the market are evaluatedby
CTI each year.

To recognize outstandingsoftware meeting ISO criteria, annual
awards have been establishedby Assespro,the software providers
associationAmong recentwinnersare Microbase'sVirtuOS, DIC, an
electronic dictionary produced by Op¢éo Informatic8ého Horizonte,
Minas Gerais State, and Hércules, the accountingpackageof WK
Sistemas,Blumenau, in Santa Catarina. With the award widely
recognizedin Brazil, winning companiesuse the achievementin
promoting their products.

Companiesdenton improving how they develop,maintain,andre-
engineertheir productsso as to obtain ISO 9001 certification are
offered help by CTI and Sebrae the organizationthat supportssmall
and mid-sizedcompaniesas well as by the InternationalCenterfor
Software Technology(CITS), an R&D centermaintainedby private



companiesgovernmentand academiain Curitiba, Parana.A recent
surveyof 217 companiesdy Sepinfoundthat5 percentalreadyhadan
ISO certificatefor softwaredevelopmentyhile another7 percentwere
working on the certification process.

Implementing recommendationsfor improving quality may, of
course,take money for suchthings as training employeesacquiring
new equipment,or restructuringa company'smanufacturingprocess.
To supporttheseneeds the informaticsindustry can countupon low-
interest loans from the National Program of Competitivenessand
Quality, supervisedby the National Bank of Social and Economic
Developmen{BNDES) of the Ministry of EconomicsThis programis
typical of those supportedby the bank with a view to making
companiesstronger competitors and thus improving the country's
economy. The bank will also fund approachesto total quality

management and benchmarking against known high-quality processes.

BNDES and Assesprotogether addressanother "hot" software
industryissue:piracy. In the past, piratedsoftwarein Brazil could be

To Probe Further

Software development and Brazilian opportunities are

discussed in "Software as an export product from
developing countries: Are there any real chances?" by
Eduardo Moreira da Costa, director of special programs at
CNPq. An extended abstract printed in English is available
at: http://www-cite.cnpg.br/softex/docs/art-soft.

Obligatory reading for those intent on grasping the rationale

of Brazilian programs for supporting R&D (and who know
Portuguese) is "Research, development, and human
resources formation: Basis for an informatics policy," by
Silvio Lemos Meira, the current national coordinator of
ProTeM-CC. It can be found at http://www-
cite.cnpg.br/protem/docs/fase2.

The Brazilian journal Informéatica Exame devotes one issue

every year to the country's industrial performance and

worth as much as 80 percent of what was actually sold. In attempting to markets, ranking leading companies in each business

reducepiracy, professionabssociation®f, say, Brazilian doctorsand
engineersare being offered reducedprices and easierpaymentterms
for hardware with pre-installed software.
Technically,softwarecopyrightsare protectedin Brazil by specific
laws. The country is also signatoryto internationalagreementghat
regulate the ownership of intellectual property. These agreements
includethe Cooperativelreaty on Patentsand the GeneralAgreement
on Tariffs and Tradesignedin Uruguay.In spiteof this, eversincethe
protectionistera, the country'sinspectionmechanismshave not been
effective. To counter piracy, then, the Brazilian Association of
Software CompanieABES) in S&o Paulo, representinchundredsof
joint ventures between Brazilian and multinational companies,is
advertisingthe disadvantagesf using pirated softwareand hastaken
legal action when appropriate.Enforcing the laws and mechanisms

already in place has also become a priority of the federal government.

The future

Somemay maintainthata developmengffort so skewedin favor of
software is flawed. But Brazil already has a strong and growing
hardwareindustrythat producesverythingfrom memoryandchip sets
to fully assembledPCsandworkstationsfrom monitorsandkeyboards
to high-performance computing modules. In ftiog lessondearnedby
the governmentin encouragingsoftware products and services for
export may be applicableto the developmentof other competitive
industries.

Many believethat by concentratinghow on software,it shouldbe
possible to strengthen the strategic areafofmaticsimmeasurablyn
a relatively shorttime. To this end, Governmenttrategiessuggested
by, amongothers,Larry Pressin his article, "Software Export from
Developing Nations" [Computer, December1993, pp. 62-67], have
beenimplementedThis includesreducingtradebarriers;coordinating
efforts of companiesalong with offering them financial incentives;
marketing products collectively; enhancingresearchand education
facilities; establishinga communicationsinfrastructure(such as the
Internet); and, finally, enforcing copyright laws. The new jobs and
technical knowledgeto be createdand the income generatedwill
benefit the entire country.

As the informaticscommunitymatures the governmenwill reduce
its high level of participation,and turn things over to academiaand
industry.In 1997,it plansto ceasebeingmanageiof Softex2000.The
federalgovernmentwill, however,relymore and more on persuading
the R&D sectorto tackle certain areas,and for industry to develop
products appropriatefor, say, export. It will also rely on offering
incentives to companies and to regions to sustain continuing
developments

category (software, hardware, and services).

Statistics describing the first years of the Softex program

appear in "Softex 2000: Evaluation of the biennium
1993/94," by Newton Braga Rosa, in Portuguese, January
1995.

For more information about the Softex 2000 program, contact

Carlos Augusto Caldas DaSilva, Softex 2000, 9050 Pines
Blvd., Suite 210, Pembroke Pines, FL 33024; 954-438-
6450; fax, 954-438-1995; e-mail, caldas@us-office.com.

There is also information about Brazilian software efforts at

the Softex 2000 Web site at http://www.softexmall.com.

For academic cooperation in software matters, contact Silvio

Lemos Meira, ProTeM-CC, Caixa Postal 7851, Cidade
Universitaria, Recife, PE, Brazil, 50732-970; tel: (55+81)
271  4281; fax: (55+81) 271  4925; e-mail,
protem@di.ufpe.br.
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