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ABSTRACT

There has been agreat deal of discussion about the factors behind success and failure in the
globa computer industry. Some argue that industrid successis afunction of liberd economic
systems and open markets leading to optimum resource dlocation. Thereis, however, plenty of
evidence showing that no country has become an important player in this industry without some
level of government support. Thus, amore useful question to ask is what are the environmenta
vaiaions- actors, opportunities, infrastructure and other resources available - iterating with
indudtrid policiesthat facilitate industrid development in different nationd contexts. The
interaction between IT palicy, industrid dructure and the globd environment is criticd. At the
nationd leve, this requires substantial coordination, organizationd change and inditutiond
partnerships. No country has been successful in developing such an indudtry inisolation, given
the need for technology, sharing, trade and investment.

Among developing countries, Brazil pioneered in implementing government policies to promote
the entrance of nationa enterprises into selected segments of the computer industry. This
included the creetion of a“greenhouss’ to nurture localy-owned companies, protecting them
from direct imports and competition with world industry leadersin ardétively large and fast-
growing interna market. Asaresult, by the end of the 1980s Brazil had a set of diversfied IT
corporations with significant presence in the locd market. By the early 1990s the protectionist
policy began to be dismantled, in a context of increasing globalization and economic
liberdization. Facing external competition, most firms disappeared, were sold out to foreign
technology partners or other firms, or shifted into peciaized niches or less competitive
segments than hardware production. The content of locally-manufactured components and
technology in IT production declined sharply.

Although liberdization has had negative consequences for Brazil’ s domestic computer industry,
especidly for hardware and components production, it has led to lower prices for computers and
telecommunications services. This has simulated dramatic growth in computer use and the
spread of the Internet, which have produced benefits for computer users through increased
productivity. Also, it has stimulated new jobsin software and information services, helping to
compensate for the loss of jobs in the hardware sector.
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From Industry Protection to Industry Promotion:
I T Policy in Brazil

. INTRODUCTION

The computer industry is very dynamic and technology-intensve, with production concentrated
in ardatively smal number of firmsand countries. The PC era opened up a window of
opportunity for countries with a highly qudified workforce and/or alarge interna market.
However, hardware production remains concentrated in the USA, Japan and a few Asan
countries, particularly Taiwan and Singapore (Dedrick and Kraemer, 1998).

There has been agreat ded of discussion about the factors behind success and failure in the
globa computer industry. Some economists argue that industrid successis afunction of libera
economic systems and open markets leading to optimum resource dlocation. Thereis,
however, plenty of evidence showing that no country has become an important player in this
industry without some level of government support! (e.g. Evans, 1995; Dedrick and Kraemer,
1998; Amsden, 1989). Thus, amore ussful question to ask is what are the environmentd
vaidions -- actors, opportunities, infrastructure and other resources available — interacting with
indugtrid policies that facilitate industria development in different nationa contexts (Dore and
Berger, 1996). Theinteraction between IT policy, industria structure, and the globa
environment is critical. No country has been successful in developing such anindudry in
isolation, given the need for technology sharing, trade and investment.

Among developing countries, Brazil pioneered in implementing government policies to promote
the entrance of nationa enterprises into selected segments of the computer industry. The so-
caled market reserve policy created a“ greenhouse” environment to nurture locally-owned
companies, protecting them from direct imports and competition with world industry leadersin
arddivey large and fast-growing internal market. Asaresult, by the end of the 1980s Brezil
had a set of diversfied IT corporations with sgnificant presence inthe local market. The output
of locd computer hardware producers grew from less than $200 million in 1979 to more than $4
billion in 1990 (Evans, 1992). However, by the early 1990s the protectionist policy began to be
dismantled, in a context of increasing globdization and economic liberdization. Facing

external competition, most firms disappeared, were sold out to foreign technology partners or
other firms, or shifted into speciaized niches or less competitive segments than hardware
production. The content of localy-manufactured components and technology in production
declined sharply.

Critics argue that Brazilian computer policy in the 1980s was afailure, snce most locd firms
could not survive in an unprotected market. And unlike the Adan tigers, Brazil did not become
an internationa player in globa production markets. Supporters, however, point to the fact that
Brazil's market reserve policy led the Brazilian IT sector to “invest Sgnificantly in the

! Even the U.S. government, which opposes industrial policiesin world forums, hasimplemented policies to
promote the devel oprrent of advanced technologies at home through national security agencies. Recently, policies
towards the diffusion of high-tech industries have become more explicit through President Clinton’s National
Information Infrastructure projects.
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accumulation of technologica capabilities’ and that “important backward linkages were
developed” (Cassiolato, 1997). These cgpabilities, together with the country's market size and
growth rate, have become the driving forces in attracting foreign direct investment by computer
makers such as Compag, Dell and Gateway to serve the Brazilian and South American markets.
Moreover, user-supplier reations established by locd firmsin aress like banking automation

dill engender important R& D efforts, contributing to the diffusion of IT in linewith local needs.

Therefore the Brazilian case does not provide sufficient grounds for reecting outright industrid
policiesfor the IT sector. However, “greenhouse’ dtrategies are no longer possiblein aworld
dominated by internationa regulations, fast technologica change and globa production
systems. Since the end of Brazil’s market reserve in 1992, more libera IT policies have been
implemented, dthough there remain some advantagesto loca production.

The recent policy and industrid trade developmentsin the Brazilian I T indudry are andyzed in
this paper. The often conflicting results provide a fresh pergpective on the ongoing debate over
the impacts of liberdization and the role of industria policy. By examining how the Brazilian

IT industry reected to indtitutional and technologica changes set in motion by liberdization, we
can illuminate the impact of environmenta conditions on computer firms drategy. 1n addition,
areview of industrid policy and its endurancein light of broader liberal economic policies
alows usto further assess its mediating impact on the industry structure and on companies
drategies. Findly, by andyzing the effect of liberdization on the pattern and rate of computer
diffusion, it is possble to assess its contribution to the development of an information society in
the country and indirectly to itsimpact on the local industry growth.

We conclude that while liberdization has had negative consequences for Brazil’s domestic
computer industry, especidly for components production, it has led to lower prices for
computers and telecommunications services. This has simulated dramatic growth in computer
use and the spread of the Internet, which have produced benefits for computer users through
increased productivity. Also, it has stimulated new jobsin software and information services,
helping to compensate for the loss of jobsin the hardware sector.

II. ENVIRONMENT
Political and Economic Environment

Brazil has long been considered a country with greet economic potential due to its Sze, natura
resources, and industria base. Its golden period of industrial development was from 1965 to
1980, when the vaue-added growth in the manufacturing sector averaged 9.5% a year.
Supported by protectionism, sectorad promoation and regulation, Brazil built ahighly integrated
and divergfied indudtrid gructure.

However, indudtrid growth was hdted in the early 1980s when the country experienced a

2 A recent survey indicatesthat Brazil’s I T market reached $13.3 billion in 1998, 11.2% higher than in 1997.
Hardware accounted for the lion's share with 51%, followed by professional services with $5 billion and software
responsible for the remaining market. However, the hardware market had the lowest growth rate (4.6%), whereas
professional services and software had growth rates of 27% and 11%, respectively. (Computerworld, 1999)
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severe debt criss. The 1980s are referred to in the economic literature as the “lost decade,”
characterized by high inflation and economic stagnation. The lack of externd finance and
investment pushed the country into further protectionism in order to keep atrade surplus. In
the mid-1980s Brazilian exports reached 1.5% of total world exports while imports represented
lessthan 1%. The Stuation has changed in the 1990s, as the government findly succeeded in
bringing inflation under control and began to open up and deregulate many sectors of the
economy (Table 1). But economic growth has been moderate in per capitaterms. 1n 1997,
Brazilian GNP per cagpitawas ill smdler than in the early 80s.

Table 1. Brazil’s economic performance, 1991-1998

(@) (@)

(@)

1991 1992 1993 1994 1995 1996 1997 1998 1994-98 1981-90 1991-98

Red GDP 10 -05 4.9 59 42 28 32 0.2 33 15
growth

GNP per capita -15 -2.6 3 42 25 18 23 - 27 -0.7
growth

Inflation rate 413 991 2103 2124 597 111 79 35

27

13
(91-97)

(a) average annual growth
Source: IMF, World Economic Outlook, May 1999.

Brazilian politics have been in a period of rdative stability sncethe early 1990s. The ongoing
democratization, begun in the late 1970s, was further consolidated by economic stability
brought about by the end of inflation in the mid-1990s. Even before then, the Brazilian State
had begun reducing its economic role. Economic liberdization policies started in the early
1990s and continued to be pursued throughout the decade.

The 1994 Real Plan, Brazil's sabilization plan, was based on an economic strategy which
linked the local currency (redl) to the dollar in ardatively fixed rate. This provided abasis for
stopping the inflaionary spird. Trade liberdization followed, contributing to an increase in the
interna supply of goods by reducing the demand pressure on prices. Increasing demand for
importsturned ahistorically postive trade balance into anegative one. Asshownin Table 1,
inflation rates fdl from more than 2,000% a year in 1993 and 1994, to only 7.9% ayear in
1997. However, residud inflation in the initid years (1994 and 1995) of the Real Plan, due to
the increase in prices of non-tradable goods and services, was not fully compensated by the
exchangerate. Thisresulted in an overvaudtion of the Brazilian currency and to devaduation in
1999.

Privatization of date enterprises a both federd and state levels gained impetus beginning in
1996 and in some sectors, such as telecommunications, has been completed. Over the last
decade Brazil has joined mgor multilatera trade agreements such as the World Trade
Organization (WTO), and has spearheaded the development of the Mercosul Free Trade area
(Brazil, Argentina, Uruguay and Paraguay).

Foreign direct investment has grown fast in recent years, from a mere US$2.8 hillion in 1992 to
US$22 hillionin 1998 (for atota of US$46 hillion in 1996-1998). FDI now represents about
12% of totd investment. The privatization of public enterprises and the reorganization of locdl
private sectors opened up new opportunities for foreign investors. The cumulative share of
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foreign capitd in the privatization process grew steadily from 1996- 1998, when it reached
42%.°

The future of the Brazilian economy is not yet clear, despite the promising results of the

January 1999 devaluation. The mgor problem is the deficit in the baance of payments, which
stood at 4.5% of the GNP in 1998. In order to attract foreign resources to close the gap, interest
rates are over 30%, among the highest in the world.

Information Technology I nfrastructure

IT infrastructure encompasses loca capabilities to design, manufacture and use I T; the qudity
and availability of tdecommunication infrastructure and services, indaled computer base;
provision of advanced services, and R& D capabilities. This section discusses the availability of
quaified workforce and telecommunication service. Other related aspects will be andyzed in
the IT diffuson and computer industry sections.

Human resources

Brazil has 355 scientists and engineers working in scientific and technologica devel opment per
million inhabitants, afigure comparable to other South American countries. In absolute terms,
however, due to its large population, the number of professonasworking inthe I T sector with
undergraduate and graduate degrees is larger than any other Latin America country. Table 2
shows that there were more than a half million software professionals working in Brazilian
firms, both users and producers, more than afourth of the number of professondsin U.S.

Table2. Human resourceindicatorsfor Brazil and other countries

Country Mexico | Brazil | Korea Taiwan | Singapore | Malaysia | United
States
Population (millionsf® 911 159 44.9 21 33 20.1 267.1
Adult Literacy (%) 0 83 %8 o1 84 %
Mean years of education” 47 39 88 39 12.3
Secondary enrolment ratio (%)* 58 45 101 n.a 57 a1
R& D scientists and technicians 0.3 0.2 29 26 0.2 4
per 1,000 people®
Number of software 321,482 | 549,840 | 340,168 | 140,070 | 11,336 53,389 2,006,309
professionals®

a. UNDP, 1998; b. UNDP, 1993; c. Jones, 1993, Software Productivity and Quality Today: The Worldwide
Perspective. Dataupdated in 1995 in correspondence to authors.

In 1997, Brazil had 700 Ph.D.sin thefield of information technology, a substantial growth
from 200 in 1980 (MCT/SEPIN,1998, p. 10). The nature of demandson IT capabilities has
varied since the time of the market reserve policy. In the more open market of the 1990s, the
demand for technica capabilities has shifted from hardware desgn and manufacturing
engineers to software and data processing. Employment opportunities are now increasing in
developing and updating busi ness goplications rather than in R& D, and the growth of the
software sector demands a highly qualified workforce. About 40% of computer industry

3 Sociedade Brasileira de Estudos de Empresas Transacionais e da Globalizaggo (SOBEET), cited in Arbex (1998).
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employees have a graduate or post-graduate degree, while in software, the percentage of
univergty-trained personnel jJumps to 68% (Tigre, 1995, p. 194).

In 1995 the IT industry employed 102,000 people, of which 40,000 had a university education.
Of those, 10% were in R&D activities. However, tota employment in the industry fell by 3%
from 1991, and by 11% for university leve employees. Nearly hdf of the industry's employees
arein computer hardware firms and the other haf in software and information services. While
employment in manufacturing is diminishing, the demand for people trained in software
development, system maintenance, data communi cation management and other user-support
activities isgrowing at a steady pace. Part of this growth is not captured by the available data
shown in Table 3, which is based on a survey conducted by SEPIN with mainly large firms.
However, mogt firmsin these sectors are very smdl, often run by sdf-employed engineers,
working informaly for smal firmsand individud dients Their activities are not captured by

the available gdtidtics.

The employment trend from hardware to software and services has had an important impact on
the demand for skilled people. This may be assessed through an analyss of the digtribution of
employees by activity performed. Hardware firms employ more than 50% of total personnedl in
production and technicd assstance, while software firms employ relaively morein R&D and
marketing. The mgority of people employed in service activities perform “production”
activities, a class ranging from smple activities such as data entry, data processing, and

printing to more complex functions in data communications and system development.

Table 3. Distribution of employees by activity performed, 1995 (%)

Main activity Sales & Management Production Technical R&D Others
Marketing Assistance

Hardware 147 148 319 182 80 124

Software 176 197 128 199 238 6.1

Services 53 17.0 376 87 14.8 165

Total 104 16.1 33.7 138 12.0 14.1

Source: MCT/SEPIN (1998).
Tdecommunications

Until 1998, Brazilian telecommunication services were provided by Telebrés, a state-owned
holding company controlling telecommunications operators in eech Brazilian Sate. A
privatization plan was implemented garting in the mid-1990s, which included opening up the
telecommunication market for competition and dividing Telebrés into three regiond operators
and severd cdlular phone firms. These firms were sold in public auctions to consortiums led
mainly by European telephone operators including Telefénica de Espafia, Itaia Telecom,
Portuga Telecom and American MCI. Further efforts are being made to attract at least one
more company to compete in each region and market segment.

Before privatizing the Brazilian tdl ecommunication system, Telebras had made efforts to
upgrade the technology, introduce new services, and increase the supply of new telephone lines,
Also, tariffs were alowed to rise and cross-subsidies were reduced, resulting in increased
profitability for the telephone operators. This encouraged investment in the privatization
(Botelho and McKnight, 1997; Botelho et d., 1998). Table 4 below shows that investment
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increased subgantialy in the mid-1990s as compared to 1990, resulting in dmost one million
new conventiond linesayear and large-scae introduction of cdlular phones. From 1990 to
1996, digitdization jumped from 13.9% to 55%, boosting productivity and reducing costs.
These improvements made the loca telephone system very éttractive to private investors.
Telecommunications providers are now regulated by ANATEL, and have agreed to comply
with ambitious investment and qudity gods.

Table4. Brazil - Telebras performance, 1990, 1996

1990 1996
Conventional telephone main lines 9,300,000 14,900,000
Cellular subscribers 10,000 2,800,000
Public-use telephones 227,000 433,000
Digitaization of local lines 13.9% 55%
Employees 93,000 89,000
Localities served 13,900 20,900

Source: Mansell and Wehn, 1998. Telebras annual reports (various years).

There are 17 million fixed telephone terminals and 5 million cdlular phonesin Brazil (mid-

1998) and the telecommunications market was expected to post a 10% growth in 1998. Despite
such improvements, telephone dendity in Brazil (about 12 telephones per hundred inhabitantsin
1997) is dill very low when compared to developed countries (51/100 inhabitants). It issmilar
to Eastern European countries (17/100) and other South American (9/100) and West Asan
(12.5/100) countries. Table 5 compares Brazil’ s tedlecommunications infrastructure and coss to
aset of comparison countries. Mansdl and Wehn (1998, p. 29) identified Brazil as having an
average relationship between main lines per 100 inhabitants and GDP. That is, Brazil hasa
telecommunications diffuson pattern that would expected for itslevel of development.

Table5. Tedecommunicationsindicators, Brazil and other countries
Main lines Cdllular mobile  Cost of 3-min.  Cost of 3-min.

per 1000 subscribers local call call totheU.S.
inhabitants® per 1000 (Uss)? (UsH)?
inhabitants®

Mexico 9% 7 .08 301
Brazl 96 8 .04 4.68
Maaysia 183 43 04 5.99
Thailand 70 18 12 7.39
Korea 430 37 04 4.88
Talwan 430 36 04

Singapore 513 98 01 4.02
Hong Kong 7 129 n.a 264
United States 640 128 .09

Sources: a. World Bank, World Devel opment Report, 1998.
b. ITU, 1997. World Telecommunication Development Report 1996/1997.

[1l. INDUSTRIAL AND TECHNOLOGY POLICY

Until the late 1980s Brazilian industrid policies were based mainly on import protection.
Originally this policy was designed to promote import subgtitution But in the 1980s, as the
developmentd ideology faded, it became instead a response to aforeign currency shortage. By
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the 1990s Brazil was following much of the developing world toward liberdization and
privatization of the economy, athough its approach was more gradud than that of other
countries.

Computer Policy in the 1980s. Mar ket Reserve

Computer industry policy in the 1970s and 1980s followed an infant industry strategy of
protecting domestic producers in certain industry segments in order to give them a chance to
develop and become competitive. This palicy, dubbed the market reserve, initidly focused on
minicomputers, and then expanded to include microcomputers. Foreign competitors were kept
out of those segments of the Brazilian market, except in some cases of joint ventures with loca
companies. This policy gave locd firms the space to grow and develop capabilities, but it dso
isolated them from the dynamism of the global PC industry that was exploding in the 1980s.
Additiondly, it raised the ire of the U.S. government, which saw it as Smple protectionism that
was keeping U.S. companies out of alarge potential market.

Following a decade of economic stagnation, Brazil’s industrid policy shifted in the early 1990s
to amore libera regime. The shift was driven in part by the fear of being left out of globa
markets, and in part by the neoliberd ideology that was sweeping developing countries around
the world. In the computer industry, another concern was the high levels of smuggling and

gray market activities that had developed to get around the trade barriers of the market reserve
policy. Further pressure for change was brought to bear by the U.S. government, which
threatened Brazil with Super 301 trade sanctions for its market reserve policy.

Policy in the 1990s. Liberalization with Industry Promotion

Under the new policy environment, local industry progressively logt its * greenhouse” protection
and became exposed to internationa competition. In response, firms adopted a defensive
strategy centered on major adjustments to reduce costs and improve competitiveness of localy
manufactured products. Thisincluded aredefinition of the production chain, from
sophisticated towards standardized products with alower embodied technologica level. The
current Brazilian policy for the IT industry epitomizes this shift from protectionism to
liberdlism. The market reserve policies of the 1980s were oriented towards local production,
promotion of locally-owned firms, and general development of technologicd capabilities. In
particular, the minicomputer and PC markets were reserved for domestic companies or joint
ventures that included domestic capitd. However, in the 1990s, policies shifted to an open
market with incentives for loca production, exports and R&D.

Fiscal incentives

A 1991 policy (Law 8248/91) was aimed at establishing aternative mechanisms to preserve
locd equipment manufacturing and R& D activitiesin the I T sector. The gpproach taken wasto
offer exemptions to various taxes if companies would commit to certain levels of locd
production, loca content, and R&D. There were no barriers to imports or foreign investment;
however, computer makers that Smply imported products for sale had to forego the benefits
provided under the law.
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The policy conssted of four types of incentives. Fird, fisca benefits conssted of awaiver on
the IPI (industridized goods tax) resulting in areduction of 15% in the final cost of production.
Second, adiscount of 50% on income tax on R&D expenditures was availableto firmsin dl
industrid sectors. Recent measures, however, restricted this incentive to up to 4% of total
incometax. Third, in order to provide support for new capita investment, a discount of 1% of
the income tax payable by companiesinvesting in IT firms was avalable until 1997. Fourth,
government procurement policy favored the acquisition of IT goods developed and produced in
Brazil, aslong as they had smilar prices to imported equipment. In order to take advantage of
the fiscal benefits, the legidation required firmsto do the following:

Firms must invest at least 5% of a company’s revenues from IT products (excduding
software and professiona services) on R&D activities, of which 2% must be through joint
projects with universities, research inditutes, or in government-sanctioned programsin IT.
Manufacturing firms are to comply with the “Basic Productive Process’ (PPB in
Portuguese) which is a production step defined for each class of product. This production
phase is consdered to be the borderline between imports and local manufacturing. In PCs,
for example, mogt firms assemble the motherboard in Brazil as aminimum standard of
vaue added in order to qudify for fisca benefits.

Frmsare required to comply with qudity standards by obtaining SO 9000 certification.

By 1997, 248 firms had benefited from these measures. Part of the firms R&D expenses were
channdled to the government-sponsored R& D programs.

Promoation of IT use

The Nationa Research Network (RNP in Portuguese) is probably the most successful
government-sponsored technology program in IT. It has been amgor driving force behind
Internet diffuson in Brazil. It is managed by a committee of academics and representatives of
the I T-user business community. In 1997, the program invested $20 millioninloca IT service
providers, schools, and infrastructure, such as high-speed backbones, and linking universities
and business centers. RNP aimed at developing Internet links at science and technology
inditutions, but it has also boosted commercid use of the Internet by providing infrastructure
and technical capabilities. The project is now shifting to academic and socid use, since private
backbones are now available to support eectronic commerce.

Softwar e industry promotion

The program for software exports (Softex 2000) was introduced in 1993 with ambitious ams:
capture 1% of the world software market, corresponding to US$2 hillion in exports through the
year 2000 in addition to having loca firms capture a 50% share of the national market. The
program estimated that 50,000 new skilled jobs could be created. The program includes the
formation of regiond centers to stimulate cooperation anong smdl software firms, the
ingallation of marketing offices overseas (USA, Germany, Argentina, China) in order to
support Brazilian firms export efforts, and incentives for training IT professonasingde firms.

The Softex 2000 results and prospects are controversid. On the one hand, one can question the

feagbility of a software development strategy based on exports, given the high levels of

10
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concentration in the globa software market and growing barriers to entry in theform of R&D
and marketing investments. On the other hand, discounting its overambitious ams, the
program is certainly contributing to grester exposure for loca firmsto the demands of
international markets, providing akind of “quality tes” for products developed in Brazil.

Other government-sponsored programsin I T are oriented towards building infrastructure and
promoting joint projects between universities and private firms. 1n 1996 US$3 million were
invested in laboratories and US$10 million in 21 cooperative projects, involving 43 firms and

60 R&D centers. The main results, according to the oversight agency CNPg , were the creation
of anew cooperative research culture, the standardization of hardware and software platforms,
and the provision of incentives for graduate programs in computer sciences, which expanded
from 13in 1990 to 20 in 1995.

Trade policy

Asamember of Mercosul, Brazil isnegotiating with Argentina, Paraguay and Uruguay to
develop acommon policy for internationd trade and industrid development for the I T sector.
An agreement has so far been reached that the countries' tariffs on imports from outside the
Mercosul zone will convergeto 16% in 2006 (Table 6). As Brazil isnow the only country in
the region with subgtantia I T production, its users do not bendfit from the zero tariff now
practiced on trade with its Mercosul partners. Brazil is unlikely to join the International
Technology Agreement (ITA) proposed by the USA to eiminate al barrierson I T products.

Table6. Brazil’sIT tariffsunder Mercosul

Products Import tax rate (%)
1998 2006
Microcomputers 32 16
M ediumsize computers 30 12
Inkjet printers 32 16
L aser printers 30 12
Monitors 32 16
Telephone exchange 32 16
Cellular phones 22 16
Programmable controls 31 14
Assembled boards 27 12
Integrated circuits 15 6

Source: MCT/SEPIN (1999).

Policy renewal in 1999

The provisions of the 1991 post-market reserve policies origindly extended until 1999. In
1999, however, the government decided to extend them for another 10 years, partly because
there was little enthusiasm for trying to revise the policy, and partly because Brazil was not
willing to adopt a pure laissez-faire approach like those of Mexico or Chile.
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V. BRAZIL’'SCOMPUTER SECTOR

The outcome of a decade of protectionism in the 1980s was a combination of locally-owned and
some foreign companies manufacturing awide range of hardware, and dso designing software
for the locd market. By the end of the 1980s loca production of IT equipment reached US$4.6
billion, with a high degree of loca content both in technology and components. The
liberdization of the IT market for imports and foreign investment in the 1990s dtered the
indugtry structure. Multinational 1T companies gradudly took over most locd firms and turned
away from loca design and manufacturing to imports. The surviving locally-owned firms were
oriented toward niche markets such as banking automation, client-specific software, and
telecommunication equipment, where the client- supplier relaionship was strong enough to
withstand foreign competition (La Rovere et d., 1996).

Computer Production

Computer hardware production in Brazil initially dumped after liberdization in 1991, as
imports replaced domestically-produced hardware. However, production grew rapidly from
1992 through 1996 as foreign and domestic producers expanded to serve the growing loca
market. Production leveled off again in 1997-1998 as the loca economy suffered a downturn
(Figure 1).

Brazil should see an increase in PC production in 1999 thanks to investments in production
facilities by two mgor vendors, Dell and Gateway. Dell will begin producing computersin the
second half of 1999 in a$75 million plant in Rio Grande del Sul.* Dell plans to produce
250,000 units per year by the year 2000. Gateway a0 is entering the market in 1999 through
its 23% investment in local PC maker Vitech (with an option to buy up to 100% eventually).>

Most computer production in Brazil is done in Campinas, a city near Sdo Paulo, which isthe
home to the production facilities of Compaq, IBM and Vitech, as well as other eectronics
companies such as Lucent, Philips and Motorola. Campinas offers agood infrastructure,
proximity to the largest market in Brazil, a good supplier base, and has good universities that
supply people and conduct R& D in conjunction with leading companies. Smeller production
clusters are found in the Manaus free-trade zone in the Amazon region, Rio de Janeiro, and Rio
Grande do Sul.

4 Darlington, Shasta (1999, October 1). Brazil: Intervien—Dell wired for explosive Brazil growth. Reuters
English News Service.

5 Fritsch, Peter (1999, September 23). Gateway investsin Brazil computer seller. The Asian Wall Street Journal.
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Figurel. Computer hardware production in Brazil, 1985-1998
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Source: Reed Electronics Research, Yearbook of World Electronics Data.

Table 7, which compares market and production of EDP products in selected developing
countries and NICs shows that Brazil is alarge producer, mainly because it has alarge market to
sarve. Asan newly industridized countries such as Singgpore, Taiwan and Mdaysia, in

contrast, are world production centers and exporters of EDP equipment.

Table 7. Hardwar e production/markets, 1998

Country Production Market
Singapore 25,083 7847
Taiwan 23501 1474
Maaysia 7,150 1,486
China 14,196 7,591
Korea 8,033 5777
Brazil 8,090 9,728
Mexico 4,856 2,851
Thailand 6,554 1,780

Figuresin US$ millions
Source: Reed Electronics Research, Yearbook of World Electronics Data.

Peripheral equipment and components

One impact of the ascendance of foreign producersin the Brazilian IT industry istherapid
growth of contract manufacturing in the country. Following their globa practices, Compaq and
Epson dready have outsourced dl their production of integrated circuit boards used in Brazil,
while Hewlett- Packard does the same for its printers. Large contract manufacturers such as
Solectron (printed circuit boards and printers), SCI (printers) and Flextronics (computers and
cdl phones) have entered the Brazilian market dongside locd firms like ABC-Bull
(computers), TCE (monitors) and PCI Computadores (computers).

Asthefinad market grows, local periphera production has aso grown and attracted magjor
companies. For example, in 1997 monitor production was close to US$600 million, even
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though smuggling is till estimated to account for 45% of the market. 1n 1999, nationd firms
produced 900,000 monitors, led by Samsung with 400,000 units. Nationd and foreign firms
divided the 1997 market, as shown in Table 8.

Table 8. Brazil monitor production ranked by company, 1997

Company Segment sales (US$ Market share (%)
million)
Samsung (S. Korea) 93.9 17.8
TCE (Brazil) 780 140
Philips (Netherlands) 56.7 10.2
LG Electronics (S. Korea) 38.7 6.0
Videocompo (Brazil) 24.7 46
Sony (Japan) 153 28
Metron (Brazil) 145 26
Waytec (Brazil) 78 14
PCI (Brazil) 8.7 16
Others 2109 370
Total 555.3 100.0

Source: JP Consultores Associados, cited in Mattos and Franca (1998).

On the other hand, production in Brazil of dectronic components has actudly falen from
US$1.6 billion in 1991 to US$1.3 billion in 1998.° The range of components produced by the
industry aso diminished sgnificantly in the period. The reason for this decline is the opening

of the market, and the inability of loca producers to match the costs achieved by high-volume
globa producers of semiconductors and other components.

Softwar e

There are over 10,000 software firmsin Brazil, employing about 200,000 people with total
revenues of US$1.27 billion.” Brazil is the largest packaged software market in Latin America
and accounts for 36% of the Latin American software market, although the overall Hispanic
GNPisfour timesthat of Brazil. Estimates of the Sze of the software industry vary widdy
depending on the source. One estimate puts the Brazilian software market (packaged and
custom software) in 1997 at R$3.2-3.5 hillion, with loca production (both domestic and foreign
firms) accounting for about 60%. U.S. Department of Commerce estimates put the local market
a US$1.1 hillion, with local production of $294 million and exports of US$45 miillion.®
According to the Brazilian software association Softex, exports of Brazilian designed software
were LgJS$50 million in 1998, compared with US$25 million in 1997, and US$15 millionin
1996.

® ABINEE, cited in Mattos (1999).

" This dataincludes small firms which are not captured in the data above showing I T industry employment at
102,000.

8us. Department of Commerce, International Trade Administration. (1998). World - Computer/IT
Software/Services Fy99 (IM1981113 Best Market Reports). Washington, DC: U.S. Department of Commerce,
International Trade Administration.

% saBI (1999, January 21). Brazil: Rio leads software exports. Jornal do Brasil.
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According to MCT/SEPIN, the share of softwarein the overdl 1T industry has been progressing
inthe last few years, going from 15.7% in 1991 to 21.3% in 1997. The industry grew, on the
average, 35% ayear between 1993 and 1995, and its growth in recent years and in the near
future should continue to be in excess of the overdl IT indudtry in Brazil—an average of 25% a
year.

Theindudry is concentrated in Rio de Janeiro and Séo Paulo, but also has important emerging
centers in Santa Catarinaand Rio Grande do Sul. In Santa Catarina there are 600 software and
related enterprises with total revenues of US$250 million and employing 7,000 people. Small
firms dominate in number, but afew foreign giants have come to take the leedership in avery
fragmented market. For example, in network systems, the American Novell do Brasil holds
80% of the market. Here again, smdler firms, which had some market presence, have been
forced to seek niche markets, become distributors of foreign programs, or develop custom
gpplications for popular foreign programs.

Asthe Brazil IT market has grown, a number of foreign software and information services firms
have set up local subsidiariesfor locaization and various services. These include Microsoft,
which made a US$30 million investment, SAP, Novell, Progress Software, Andersen
Consulting and EDS° 1n 1999, Motorola announced plans to set up a software development
center to develop embedded software for cdllular phones.*

Datasul of Santa Catarinaisthe largest nationd software firm, with expected revenuesin 1998
of US$70 million. It sdlsintegrated management packages for manufacturing firms (Smilar to
SAP) and it expects to generate 30% of its revenues in 2000 from exports, against 10% in 1998.

Distribution

An important Sgn of the industry's growth and internationdization is the arriva of large
digtributors of parts, components and software. The Brazilian IT digtribution businessis worth
US$2.16 hillionayear. Ingram Micro, the world'slargest IT distributor, acquired alocd
digtributor and other heavyweights of the segment (CHS, SED) acquired loca firms or set up
their own networks (Tech Data).

Tradein IT Products

Since 1991 the trade balance on IT products has deteriorated rapidly, as shown in Figure 2.
This has been the result of lowering tariffs on computer products and eiminating non-tariff
barriers. Duties on components dropped from 35% to 19%, but tariffs on inputs that are not
produced by anyone in Brazil range from zero to 5%. Production costs are estimated to be
around 30% higher than production in Asaand e'sewhere. The higher cost isaresult of
employee benefits, which run as high as 100% of wages, various import duties and saes taxes,
and an inefficient customs process, which can take 20 daysto clear a shipment of components.

10| ndustry sources.
1 Brazil: Motorolato create software devel opment center (1999, October 1). Gazeta Mercantil.
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Figure 2. Brazil’stradein computer hardware, 1989-1996
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Source: Reed Electronics Research, Yearbook of World Electronics Data.

From 1991 to 1996, hardware imports increased by 250% while exports were amost flat. In the
hardware segment, local production of systems increased, but imports of components and
peripheras grew rapidly. Thereisagreat ded of concern among Braalian government

agencies over the growing trade deficit in eectronics, which reached US$6.4 billion in 1997
(Table 9). The government hopes to reduce the deficit by promoting exports and attracting
suppliers of high-volume components such as motherboards, CRTS, disk drives, CD-ROMs and
semiconductors. The nationa development bank BNDES plans to spend US$2 billion over four
years to promote the el ectronics industry through low-interest loans.

Firms such as Compag, HP and IBM which are market leaders in Latin America concentrate
some of their manufacturing operations in Brazil, especidly for domestic demand and export to
other Mercosul countries since any production in Brazil can be exported to Argentina, Paraguay
and Uruguay duty free.

Table 9. Information technologies balance of trade, 1992-98 (US$ million)

Items 1992 1993 1994 1995 1996 1997 1998*
Imports 1,7721 2,521.7 3,518.4 5,395.6 6,487.8 7,617.7 3,207.9
Data processing 561.1 7794 983.8 1,2785 1436.1 14934 705.8
Consumer electronics 2312 4075 621.6 10271 1,039.2 1,044 3221
Telecommunication 3921 567.6 854.5 1,360.1 19585 2,740.2 1,180.0
Components 567.0 767.2 1,0585 1,729.9 2,054.0 2,329.7 1,000.0
Exports 801.8 829.4 791.3 859.7 1,005.3 1,157.2 593.2
Data processing 196.6 1722 141.0 187.6 2783 264.7 1134
Consumer electronics 3343 368.6 367.9 3775 386.0 411.6 204.7
Telecommunication 134.8 147.8 1241 1304 1544 2894 1726
Components 136.1 140.8 158.3 164.2 186.6 1915 1025
Deficit -970.3 -1,692.3 -2,727.1 -4,535.9 -5,482.5 -6,460.5 -2,614.7

Source: Banco Central do Brasil-DEPEC/SECEX. Homepage.
*Through June.
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There has been arecent upsurge in tota IT exports (hardware, software, services) from US$271
million in 1995 to US$566 million in 1997. However this represents only 4% of total IT
production, a percentage which is till lower than in 1986 when the ratio of externa sdesto

total sales was 7.9% (Frischtak, 1992, p. 166). The recent recovery of exportsis based on
microcomputers and telecommunication equipment, mostly to Mercosul (42%), NAFTA (21%)
and the Andean Group (16% in 1997).

Compaq is now the leading exporter, with an estimated total of 230,000 PCsin 1998. Thefirm
isthe market leeder in Latin America and has one of itsfive internationdl assembly plantsin the
gate of So Paulo. According to interviews with the company, Brazil's assembly center has a
definite edge over its corporate competitors in Houston, Singapore, China and Scotland asa site
for serving South America, Snceit pays no duties in its exports to Mercosul countries and has
much lower air freight costs. Asamgjor exporter, Compag has had significant cost benefits
from its bonded warehouse. The warehouse dlows it to import a component and store it
without going through customs inspection or paying tariffs. The components are then exported
as part of an assembled product.

Second-tier Brazilian computer firms are o pursuing the Latin American market. Top-ranked
locd firm United Information Systems (U1S), based in the Manaus Free Trade Zone, plansto
invest USH40 million to expand its operationsin Chile, Venezuela, Colombia and Argentina. In
1997 UIS acquired the Seaton Group and floated its sharesin the New Y ork Stock Exchange.
Peripheral equipment producers are also beginning to utilize their ingtalled capacity to export.
LG Electronics, which has two plantsin Brazil, sated its plans to export 20% of its monitor and
TV production of US$200 million in 1998.

R& D Investments and I ncentives

During the 1980s, R& D investments were undertaken locally because technology transfer
agreements were difficult to obtain. Government policy redtricted the import of technology
when loca capabilities were avallable. Also, internationa market leaders were reluctant to
release key technology to a protected market to which they had little direct access.*? So locdl
firms usualy developed their own products based on reverse-enginesring or in-house design.
After liberdization, the new informatics policy (Law 8248/91) aimed at keeping loca
technologica efforts dive through fisca incentives, has been achieving some success in recent
years. 1n 1997, the Brazilian IT industry invested 4.8% of totdl sdesin R&D activities (Table
10), a percentage comparable to Taiwanese (4.6%) and Korean (3.7%) computer industries
(Dedrick and Kraemer, 1998, p. 236).

12 AT&T, for example, refused to license UNIX to Brazilian firms since it considered that local regulations on
software proprietary rights were not safe enough. As aconsequence, Cobra Computadores developed its own
version of a UNIX-compatible operating system (see Evans, 1995, p. 137).

17
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Table 10. R& D expenditurein Brazilian I T private sector

Y ear R& D expenditure (R$ million) R&D as% of Sales
1991 275 36
1992 312 36
1993 299 31
194 377 43
1995 443 45
1996 536 44
1997+ 642 4.8

Source: Based on MCT/SEPIN (1998).
*Preliminary data.

R&D related to IT in Brazil encompasses awide range of activities, but more on the
development side than on red research. Almost hdf of total R& D expenses are in system and
software development (see Table 11), activities that are oriented to serveindividua users needs
and that are usudly based on standard hardware and software platforms. Thiskind of
development does not require sophisticated technology. According to SEPIN, the top 30 firms
account for 90% of totd R&D activities. About two-thirds of firms R&D activities are done
in-house, while the balance is done under cooperation agreements with universities or goesto
government priority R&D Programs like RNP and Softex 2000.

An important question iswhether IT firms R&D investments are dready part of their long-run
drategiesin Brazil, or are amere response to tax cut opportunities. Recent research conducted
by Fundac&o Dom Cabral*® in 1997 provides some clues about the importance of existing
incentivesfor IT industry R&D activities. Between 1994 and 1996, 67% of firms had increased
their R& D expenditure by 50% or more as a direct response to fiscd incentives. Firmsaso
reported important shiftsin R& D drategies after the incentives became avallable. Thisindudes
improvement in mid- and long-run R&D planning, a sharp increase in cooperation with
university and R& D centers, new development activities, and consolidation of R&D teams. In
the absence of such incentives, 95% of interviewed firms would consder reducing their locdl
R&D activities.

Table11. Private sector spending for R& D by activities, 1994-96

Type of activity Investment R$ million %

Systemintegration 274 26.7
Software 213 209
Hardware 157 153
Training 84 82
Quiality integrated system 80 7.8
Priority programs 48 47
R&D laboratories 46 45
Research 36 35
S&T service 27 26
Technology transfer 26 25
Process devel opment 16 16
Others 15 15
Components devel opment 3 0.3

R$1 = roughly US$1 during this period
Source: MCT/SEPIN (1998).

13 See MCT/SEPIN, 1998.



Brazi_ case 10-99.doc

IT Market

19

In 1998, the total market for IT in Brazil was estimated at US$17.7 hillion, up from US$14.7
billionin 1997. The market has grown rapidly, led by software and services, since liberaization

in 1991 (Table 12).

Table12. TheBrazilian IT market, 1991-1997 (In R$ billion*)
Segment 1991 1992 1993 1994 1995 1996 1997 1998 Growth

97/91 (%)

Hardware 41 45 45 49 59 6.9 75 829
Technical services 19 22 24 31 35 39 43 126.6
Software (packaged 11 12 15 18 19 28 32 1909
and custom)
Total 7.1 7.9 84 9.8 11.3 13.6 15.0 18 111.2

*R$1 = roughly US$1 during this period
Source: MCT/SEPIN (1998).

Market structure

The Brazilian computer market has changed substantidly in the last decade, but the top three
vendors remain the same. IBM haslost market share, but is il the leader in the IT market with
US$1.7 billion of sdesin 1997 (about 20% of tota market) due to its longtime relationship with
large Brazilian users (Table 13). Brazilian-owned Itautec became second (6.3%), followed by
Unisys (6.2%), and Hewlett- Packard (5.3%).

Following the end of the market reserve policy, most Brazilian-owned computer hardware firms
disappeared, moved into other markets such as services and distribution, or were bought out by
foreign firms entering the Brazilian market. Those that survived were ether part of indudtrid

and financid conglomerates (like Itautec and SID) or entered into joint ventures with foreign
firmsin order to gain access to new technologies. For example, Parks Informética, one the top
three modem manufacturers, has four internationa strategic dliances (TxPort, Develcon,
Paradyne and Nuera Communications) in order to expand its product line. Leading PC
manufacturers like Scopus left manufacturing to become system integrators in novel areas such
as Internet banking and e ectronic commerce.

Table 13. Top computer firmsin Brazil 1986, 1997

Firm Market Share 1986 Mar ket Share 1997 Difference
IBM 34.4% 20.0% - 14.4%
Itautec 5.2% 6.3% + 1.1%
Unisys 9.9% 6.2% - 37%
Cobra 4.6% lessthan 1%

HP na 5.3%

Market size (US$ million) 2,126 6,384

Source: 1986, Anuario Informética Hoje 1987/88; 1997, confidential industry sources.
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PC market

In 1997 the Brazilian PC market was over 1.2 million systems worth US$2.5 hillion, or 37% of
the Latin American market. Loca brands account for two thirds of the tota, of which the gray
market (which includes both smuggled products and products assembled by small firms from
smuggled components) is respongible for over haf. The market is extremdy fragmented with
very low levels of concentration, due mostly to the gray market, as shown in Table 14.2

Table 14. Brazil PC industry rank, 1997

Company Units Market Share PC Revenues Market Share
(in %) (in US$ millions) (in %)
Compaq (US) 132,609 104 293.1 114
Itautec (Brazil) 87,135 6.8 2039 79
IBM Brasil (US) 73231 56 183.6 72
UIS (Brazil) 63,238 49 108.6 4.2
Tropcom (Brazil) 59,867 4.7 136.6 53
Byte On (Brazil) 43542 34 712 28
Hewlett-Packard (US) 39453 31 86.7 34
Microtec (Brazil) 36,980 29 744 29
Fivestar (Brazil) 36,764 29 747 29
Acer (Taiwan) 31,638 25 789 31
Others 675478 52.8 1,254.9 489
Total 1,279,935 100.0 2,566.6 100.0

Source: International Data Corporation, cited in Crespo (1998).

The Brazilian PC market isled by Compag, Itautec and IBM. These firms are well established
in the country and have their own manufacturing plants, R&D activities and service operations.
Mogt other competitors only do complete knockdown assembly or buy from outsde OEMSs.
The PC market also faces stiff competition from the gray market that has kept large foreign
firmson ther toes. This competition forced IBM out of the resdentia PC market in favor of
the corporate market. Loca competitors offer low-cost products (e.g. PCs at US$1,000)
through innovative distribution channds such as supermarkets (UIS) and franchise networks
(Tropcom's Net Box).

Competition in the Brazilian PC market is likely to intengfy with the entrance of the new globd
heavyweights Ddll and Gateway, with their efficient direct sdles Strategies. The market |eader
since 1996, Compag, which just entered the Brazilian market in 1994, plansto gtick to its
srategy of selling through indirect channdls. So does the national company Itautec, which
dominates the resdentia high-end market. The gray market is now beginning to collapse, as
customers recognize the importance of quality and after-sales services. Also, the introduction of
chegper system families to reach the lower-income residentia market, and theincreasing
participation of low-cogt distribution channels (such as supermarkets), are contributing to reduce
the weight of the gray market.

14 3P Consultores Associados provides for the same year adifferent ranking of the top 5 desktop vendors: Compag
(US$386 million); IBM Brasil ($317 million); Itautec ($284 million); Tropcom ($125 million) and UIS ($94
million). Cited inIDG Now Market Snapshot (1998).
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The largest Brazilian-owned PC maker, Itautec, is part of alarge industrial and banking
conglomerate (Itausa) which aso controls Philco (consumer ectronics) and semiconductor
operations. Its EDP business (US$500 million in 1997) represents 45% of total revenuesin
electronics, while its semiconductor business accounts for 10% of revenues. The group
underwent amajor re-structuring at year-end by shedding a peripherd businessin copier
maintenance, adopting a new organizationd hierarchy, reorganizing its production and
adminigrative units, and licensng personnd. Itautec recently launched its first US$1,000
computer family (Transglobe) and launched an innovative and inexpensve home ingtalation
service to gain market share in this competitive market ssgment. Itautec dso plansto usethe
new system to expand its banking and commercid automation businessesinto SMEs.

The Brazilian market in the notebook sub-segment is dill quite smdl, with just 200,000 units
so0ld and revenues of $150 million (top five vendors) in 1997. But its growth of 45% is much
higher than the overdl hardware segment and islikely to continue in the years ahead, dbeit at a
lower leve of 35%. However, the gray market domination here is dso much higher—about
65%, thanks to the ease of smuggling notebooks into the country. Since loca production began
in 1997, lower prices may push back the gray market in forthcoming years. The market leaders
are Compaq (24% of the market in 1997, according to JP Consultores Associados), IBM Brasil
(16%0), Toshiba (10%), Texas Instruments (6%) and Hitachi (6%).

Market growth was accompanied by lower PC prices, which fdl by haf between 1992 and
1996. Verticd government markets—such as education and communications—are aso
becoming a sgnificant niche as the acceleration of dtate reform promotes modernization. For
example, in 1998 the Ministry of Education purchased 68,000 PCs under the National Program
for Informetics in Education, which aims to have a computer in each public school with over
150 students. Braxzil's state postal and telegraphic service company (ECT) recently purchased
close to 6,000 PC systems to automate its branches.

Households, offices and smdl and medium enterprises are the most important segment for
future market growth. Estimates are that within four years the percentage of Brazilian SVIES
using computers will jump from 20% in 1998 to about 80%.

Banking automation

Banking automation is a market segment which led the growth of the Brazilian IT market
throughout the market reserve policy eraand beyond. The size of the country, high inflation
rates and the pattern of competition in the banking market encouraged Brazilian banks to adopt
IT very early and to support the development of banking automation providers (Botelho, 1998).
Not surprisngly it was from that ssgment that three hardy Brazilian-owned IT manufacturing
firms emerged: Procomp, SID and Itautec, which have survived the ondaught of foreign
competition launched by the end of the market reserve and trade liberdization.

Unlike Itautec and SID, Procomp is independent of any Brazilian financid or industrial group
and has had double-digit growth every year since its founding less than 15 years ago. In 1998,
its revenue grew 23% to US$320 million. It plansto reach US$420 million in 1999. Part of its
success liesin its business focus on banking automation (BA). Itsin-depth knowledge of the
banking market permitted it to introduce continuoudy chegper solutions than the compstition,
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making it the market leader in the BA segment. It has automated 70% of the 18,000 banking
branchesin operation to control 60% of this market. It faced the chalenges of liberdization by
entering drategic dliances with global leaders in complementary technology (Stratus, Verifone
and Interbold), with help from a capitd injection from the investment bank Merrill Lynch,

which acquired a 15% share in Procomp. For Procomp the venture was perceived as a Srategic
opportunity to learn more about the investment banking business, a BA market segment poised
for growth in Brazil in the coming decade. Procomp has aso made significant inroads in other
growing automation markets such as government and commerce.

The banksin 1998 spent US$2.06 billion in hardware, software and services, continuing an
upward trend up from US$1.8 billion in 1997 and US$1.5 hillionin 1996. In 1998, home
banking and Internet banking together served 2.1 million persond clients and 338 thousand
firms, representing 6% of the 42 million bank accountsin the country.

IT Diffusion

In 1998 Brazil had 6.8 million PCs, equa to 8.4 PCs per USS billion of GNP—about average
for adeveloping country (Table 15). In terms of PCS/100 inhabitants, however, Brazil’'s 4.2 is
much higher than the average in developing countries, athough well below that of newly
industridized countries (NICs) such as Korea or Taiwan.

Table 15. PCsas percent of GNP and per capita, 1998

Country PCs PCYUS$ PC<s/100
(millions) billion of inhabitants
GNP
USA 129.0 123 36.9
Japan 328 5.6 26.1
Italy 105 6.7 147
Average Devel oped 42.4 7.4 22.3
Brazil 6.8 8.4 4.2
China 83 53 04
India 24 6.6 02
Mexico 46 126 37
Argentina 16 48 45
Colombia 13 14.6 35
Average Devel oping 34 8.7 2.75
Korea 6.5 140 12.7
Talwan 26 83 118
Average NICs 3.56 8.7 10.9

Sources: Campos, Rui (1998). Informatica no Brasil: Fatos e nimeros(val. I11). MCT/SEPIN (1998). For China,
Japan, Italy, U.S., Mexico and Korea see Computer Industry Almanac.

I nter net Diffusion

The Internet isa US$2- 3 hillion business in Brazil, including access, site hosting, hardware,
software, tdecommunications and personnd. 1n 1997, Internet advertisement represented
US$12-15 million, jumping to US$25 million in 1998. Egtimates are that in 1999, the volume
will be on the order of US$40-100 million. In early 1998, asurvey in the indudrialy
prosperous southern state of Santa Catarinaindicated that 90% of the 300 largest industrid
firms had a home page in the Internet.
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By mid-1999, according to Network Wizards, the number of Internet hostsin Brazil was
310,138, nearly doubling from 163,890 ayear earlier. The number of usersis estimated at
between 2.2 million and 3.2 million, depending on the source and time of survey, a number
which at least quadrupled from 1996 (Table 16).

Table16. TheWorld WideWeb in Brazil

1996 1997 1998
Subscribers 0.3 million 0.8 million 1.6 million
Users 0.5 million 1.0 million 2.2 million
Providers - - 321
Access points - - 865
Average prices (US$) - - 2755
Market (US$) - 400 million

Source: ABRANET, in Gazeta Mercantil (January 14, 1999); and Franga (1999).

There are over 300 commercid Internet service providers, alarge number for the size of the
market. Some have established joint ventures with foreign firms (e.g. U.S. leader Netcom). At
the top, there has been some rationdization among the mgor providers, often connected to
mediagroups. The largest provider, Universo Onlineisitsdf the product of afusion between
services established by two such groups (the newspaper-based media group Folha de Séo Paulo
and the publishing giant Editora Abril). Universo Online dso hasthe largest site with

Portuguese content. A barrier to growth is the lack of more Portuguese-language content. Early
surveys (at December 1996) showed that 62% of Internet users spoke English. However, there
has been arapid growth in Portuguese-language content since then, driven by the growth in
Brazilian Internet users and atracting more people online.

The Internet market will undergo congderable consolidation in the next few years, aslarge
foreign competitors enter the market. Already the US giant AOL has set up ajoint venture with
the Venezuelan Cisneros group to launch an Internet provision service in Brazil (aswell asin
Mexico and Argenting). And other internationa players are entering the market: the Argentine
group ImpSat purchased the top-ranked provider Mandic (June 1998), and another—the large
American firm Via Internet Works—purchased the corporate service provider Diadata Internet
Systems (January 1999).

Microsoft, Yahoo and AT& T are aso preparing to enter the Internet in Brazil, joining the
pioneer SarMedia. In August 1999, Microsoft announced that it would invest US$126 miillion
in Brazil 's cable televison operator Globo Cabo, with plansto provide Brazilian households
with advanced broadband and Internet services.™

A magjor factor behind Brazil’ srapid Internet diffusion is the technologica capabilities
accumulated during the market reserve policy when tens of thousands engineers were involved
in R&D activities. Many of them now run Internet providers, design gpplications, and give
support to the diffusion of on-lineinformation sysems. Also, the technologica capabilities
acquired in telecommunications research centers like CPgD were key to the diffusion of the
Internet in Brazil.

15 Microsoft to invest US$126 million in Globo Cabo— Brazil. (1999, August 24). Business News Americas.
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The Internet is progressively becoming a domestic communication tool rather than only away
to communicate internationdly. In 1995 over 95% of Internet flow in Brazil was internationa
(Brazilian users connecting to overseas web addresses), while in 1997 more than 40% of the
traffic became domestic as more local sites became available. By 1998 Brazil ranked among
the 20 largest users of the Internet, with more than one million subscribers. Thisis more than
half of al usersin Latin America, in absolute terms.

Factors Affecting IT Diffusion

The diffusion of IT can contribute to economic growth by increasing productivity and
competitiveness of locdl firms. It can dso contribute to socid welfare and to the efficiency of
the public sector. IT diffuson cannot be attributed to IT policies lone, however. There are
aso important inditutional congtraints and macroeconomic factors that affect credit avallability
and generd business dlimate. Furthermore, continuous technologica development in the
internationa I T industry has contributed to price reduction and better products. Findly, IT
diffusion depends on anumber of variables associated with genera economic and socid
development. Theseinclude: educetion; characterigtics of regions, sectors and firms; income
digribution; availability of hardware and software; and various barriers to diffuson.

Educational leve

Universd education plays an important rolein IT diffuson. The use of computers requires
literacy and generic sKills for continuous learning. The design, implementation and

maintenance of networks involves a number of technicd skillsfor ingdlation, user training and
maintenance. In addition, dthough most software is available in Portuguese, fluency in English
IS necessary to access much of the Internet and databases, and to exploit the technicdl literature.
In 1996, theilliteracy rate in Brazil was 15% but less than one-third of the population had seven
or more years of school (MPO/IBGE, 1998, p. 129). Therapid growth of sitesin Portuguese
and the fact that the number of Portuguese-only Internet usersis growing, seemsto indicate that
this barrier is becoming lessimportant (Junior, 1998).

Regions, sectorsand size of firms

In Brazil the pattern of IT diffusion has varied according to the sze of firms, business segmert,
and region. Brazilian banks, leading firms, advanced industrid sectors, and key government
agencies (like tax authorities) have been heavy IT users since the early 1960s and 1970s, while
amall businesses and socid services agencies are marging users. Regiondly, there is heavy use
in the wedthier, more industridized Southeastern region, which includes Séo Paulo and Rio de
Janeiro, while poorer rura areas have low levels of use. Unlike developed countrieswhere I T
diffusonisardaivey “natura” process, in Brazil the informatization of schools, hedth

sarvices, rurd villages and smdl firms requires externa support. Thisis needed not only to buy
equipment and software, but more importantly for training, infrastructure building and other
basic invesments.
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Income distribution

A recent survey indicates that in Brazil there are 7.8 PCs per 100 households. In Brazil’s highly
skewed income digtribution, families with monthly income above 30 times the minimum wage
(giving them an income of over US$ 3,000 a month) account for only 10% of tota Brazilian
families but account for 60% of the total domestic computer base. Whereas in households with
income above 30 times the minimum wage there is one computer for every two families, for
those in the income range between 20 and 30 times the minimum wage the average index of

PCs per 100 familiesdropsto 17. Computers are very rare in families which incomeislessthan
5 times the minimum wage (or about US$500 per month), which account for about 1/3 of total
households. Table 17, based on asurvey of 12 million households, provides a clue to the
association between family income and domestic PC ingtalled base.

Table 17. Domestic PC installed base by classes of family income

Income as multiple of Number of families Per sonal computers PCs/100 families
minimum wages*

Upto2 1,228,090 0 0.0
Morethan 2, lessthan 3 1,020,255 2,261 0.2
Morethan 3, lessthan 5 1,821,733 4,093 0.2
Morethan 5, lessthan 6 817,139 5,215 0.6
Morethan 6, lessthan 8 1,274,646 19,009 15
Morethan 8, lessthan 10 897,768 17,303 19
Morethan 10, less than 15 1,529,351 72,022 47
More than 15, less than 20 862,184 84,181 9.8
More than 20, less than 30 853,863 144,996 17.0
More than 30 1,272,878 606,004 476
Not informed 966,162 17,336 18
Total 12,544,069 972,420 7.8

*Value of minimum monthly wage, US$100 (January 1999).
Source: MCT/SEPIN (1998) and MPO/IBGE (1996).

Availability of hardware and software

Given the size of the Brazilian market and the recurring problems in the balance of payments,
manufacturing IT products domestically can ensure lower prices and promote diffusion.
Internationd financia market ingability, exchange rate fluctuations, and limited accessto
foreign currency make import dependency unreliable®® Consequently, the availability of
locdly-manufactured equipment can favor the diffusion processin the long run. By importing
components rather than finished products, it is estimated that Brazil could multiply by seven its
capacity to ddiver computersto loca users (Tigre, 1995). Thetricky trade policy problemis
that component imports can aso severdy affect the balance of payments, asreveded by the
current trade deficit.

There are other arguments in favor of having an availability of localy-manufactured I'T

products to promote I T diffusion. First, in most cases equipment designed and produced localy
may be more adapted to local needs. Thisincludes equipment specidly designed to the
idiosyncrasies of the local economy (banking automation is agood example); manuds and

16 The most recent devaluation of the Real (January 1999) increased computer prices by 40% while prices of local
products remained more or |ess stable.
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keyboards in local language; and prices and configurations oriented to loca markets. Also,
when production is undertaken locally there is often better user support. After-saes service can
benefit from the development of local technica capabilities, spare parts stocks, and speciaized
locd literature.

Especidly important to the support of locd IT diffuson isthe presence of locd information
sarvicesindustries. Companies such as systems integrators, custom programmers, network
integrators, and value-added resdllers provide avita link between producers and users, helping
usersto evauate, ingdl, integrate and maintain information sysems. These services must be
provided localy, and thus have the added benefit of creating jobs and opportunities for loca
entrepreneurs.

Barriersto diffuson

Piracy remains amgor barrier to software industry growth. The Brazilian software industry
asociation ABES estimates that piracy of software led to losses of US$880 million in 1998,
with 61% of the programs used in Brazil being illegdl.” There has been significant
improvement nevertheless, as the index a decade earlier reached 98%. A Price Waterhouse
study suggested that if by 2000 Brazil could bring piracy to 27%, the industry could generate
28,000 new jobs.

The hardware gray market congtitutes another barrier to IT diffuson. In notebooks, during the
firgt three months of 1998 aone, 5,000 smuggled units were agpprehended by the government,
about 10% of the market. While smuggled goods may have promoted diffusion when trade
barriers were high, they now displace legitimate goods and discourage IT companies from
targeting the Brazilian market more aggressvely.

Payoffsfrom IT Diffusion

IT diffuson islikely to improve productivity and efficiency in many sectors of the Brazilian
economy. It has aready had agreat impact on the level and quality of government services. In
1997, for example, close to hdf amillion or 6.4 % of totd income tax filings were done through
the Internet. At the loca level, the State of S&o Paulo is planning to interconnect al of its
government structures, including its 6,000 state schools as wdl asitstownships. Thiswill

dlow aditizen, for example, to follow up via computer ongoing legd actions connected with the
state, and to pay locd taxes electronicaly. The god is to reduce paperwork by 70%.

IT diffuson has dso had positive impacts on Brazil’s democratization. In the country's 1998
presidentia elections, eectronic voting accounted for 35% of tota votes, thus preventing fraud.

17 saBl (1999, May 14). Brazil: Microsoft intensifies anti-piracy actions. Gazeta Mercantil.
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V. CONCLUSIONS

The results of dmost adecade of Brazilian I T policy characterized by market liberaization and
fiscd incentives for loca production and R&D activities are controversid. This paper has
shown that there are both benefits and setbacks from the liberalization process.

Benefits of Brazilian I T Policiesin the 1990s

Fina users now benefit from awider choice of products at better prices. Firms have a better
technology access, as mgjor internationa suppliers are present in the local market. Computer
diffuson has been promoted by the combination of aliberd import policy with an overvaued

local currency (at least until the January 1999 devaluetion).

New regulations protecting software copyrights were introduced in early 1998, responding to
long-gtanding U.S. government demands. This reinforced guarantees to foreign suppliers,
which are now serving Brazilian markets better. Leading international software firms now have
local subsidiaries and often cooperate with locd firms. Joint developments are undertaken to
trandate software into Portuguese, to develop loca applications and to provide better user
support services. Many foreign IT firms (especidly in hardware, but in increasng numbersin
software) are investing in R& D locdly in order to take advantage of fiscd incentives and the
avalability of aqudified workforce.

However, part of this highly qudified workforce is moving overseas to work in fast-growing
American firms. Skilled R& D engineers are increasingly recruited in Brazil to work in local
branches of U.S. corporations, and are then transferred overseas. Direct recruitment also
occurs, as demongtrated by recent advertisementsin the local press recruiting software Ph.D.s
towork inthe U.S. For Brazil this highly quaified workforce migration is a double-edged
sword: on the one hand it represents a“brain drain” of scarce human resources; on the other
hand, professionas working in advanced R&D centers may acquire experience for the future
development of the Brazilian computer industry. As the Taiwanese case shows, building
connections and acquiring business experiencein leading I'T industry dugterslike the Silicon
Vdley may provide alearning opportunity for professonaswho later return to their home
country.

Specid government-sponsored programs like RNP for Internet diffusion have been successful in
boosting the infrastructure for hooking millions of usersto the web. Software exports are being
supported through Softex, a process that may regp important benefits in the future both as a
hard- currency source and as qudity benchmarking for localy-produced software. In addition,
software firms have recently been qudified for export finance assstance from the government
export program Proex, and the software sector was the first to receive financia grants from the
newly-created government export agency Apex.'® Significart benefits could be achieved from
further promation of the software industry, particularly by asssting smdl firms. Existing policy
incentives, however, remain focused on hardware production and do not adequately contemplate
software R& D investments.

18 A pex will fund a US$500,000 program for the promotion of Brazilian software managed by Softex.
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Today, Brazil gppears poised to become amgor production center. Brazil offersardatively
large market, manufacturing capabilities, installed base, and favorable access to other South
American markets. Internationa suppliers see Brazil as an important market and location to
serve Mercosul and other Latin American countries. Already several mgjor computer hardware
firms (Compag, Dell, IBM) have located regionad production centersin the country. This has
dowly begun to aitract component suppliers—the wesk link in thelocal production chain—as
well as mgjor parts distributors and specidized contract manufacturers. The ongoing
rationdization of production isincreasing scdes and might sour the emergence of alocd
components indudtry.

Brazil dso has a potentid to become an international R& D center. The excdlencein IT-related
research, and the availability of alarge univergty-trained workforce, can be capitalized upon by
locd and internationd firms. Findly, given the Sze of the domestic market, there are good
opportunities to produce software and servicesaimed at loca users, especidly if domestic useis
encouraged. Such “production closeto use’ can spur domestic use as well as create business
opportunities for domestically-owned companies in markets not dominated by foreign
multingtionas

Problemsof IT policy

The new IT policy has been unable to cope with important problems affecting I T production.
These problems include the deterioration of loca linkages in production, which resultsin aloss
of locdly-produced inputs. Component suppliersthat existed in the previous regime did not
survive the winds of competition once the market was opened. In fact, component production—
then and now—has not garnered much attention from IT policymakers.

Another mgjor related problem has been the growing deficit in the sector’ s balance of trade.
From 1992 to 1997, the deficit on the dectronic industry baance of trade grew sevenfold, from
less than US$1 hillion to about US$6.5 billion. 1n 1998, when the overdl ectronic industry
deficit fell dightly to US$ 5.7 billion, the IT trade deficit alone reached US$ 1.3 billion, aided
by growing imports and flat export growth. The problem for Brazil in matters of tradeisthe
failure to export, rather than the growth of imports. In addition, the growth in local PC
production might reduce the deficit in computers, but increase the deficit in components. The
basic production process (PPB) incentives do not guarantee the use of locally-manufactured
components, which are often not produced in the country anyway. Firms can comply with
policy requirements by smply assembling motherboards and PCs using imported components
entirely.

The devauation of January 1999 appears to be findly turning Brazil’s export potentid into
redity. For example, Hewlett-Packard doubled its export target for 1999 to US$ 70 million.
However, aslong as much of this export remains centered gtrictly on the Mercosul market, it
will belimited by alow ceiling and menaced by potentid trade disagreements within Mercosul.
In addition, it remains to be seen whether this export-led production growth will attract
aufficient producers of parts and components to avoid a mushrooming trade deficit.
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The new IT policy dso has not diminated the large gray market for IT products, in spite of the
reduction in pricesfor legd products. The gray market is estimated to be growing at a higher
rate than the overal market, indicating that the red trade deficit is larger than the officid figures
suggest. Thereisindeed a pressing need for dricter government control on the smuggling of 1T
products. Tax exemptionsin I T-relaed programs amounted to R$600 million in 1997, but
smuggled products pay no taxes. Thereisin fact atrade-off between fiscd incentives and
baance of payments. Higher taxes may act as a simulus to the smuggling of computers, as well
as prevent locally-produced computer prices from faling.

The 1999 decision to extend existing computer industry policies for another ten years may cause

friction in internationa bodies and from foreign governments that frown on many forms of
industry promotion. For instance, the World Trade Organization has lately been reacting to
fiscal incentives based on tax exemptions. R& D incentives are more acceptable to the WTO
since they are widdly adopted by developed countries. They have proved essentid to attracting
some development activities to loca subsidiaries of international computer firms. Also, they
have been important for reinforcing links between industry and the nationd system of

innovation. The government agency in charge of the current fisca incentive program, the
Minigtry of Science and Technology's SEPIN, suggests the replacement of tax exemptions by
R&D credits. One formulathat has been put forth would give a proportiond credit to firms that
invest 5% of revenuesin R&D.

Export incentives are another way to reduce the trade deficit and encourage locd firmsto
produce internationally competitive products. This includes compensating exigting differences
inloca interest rates as compared to internationa rates with export credits. Also, export
policies such as Softex, if continued, can help locd software firms to explore further
opportunities in world markets. However, export incentives aso are not seen kindly by trade
partners and internationd trade regimes.

Towardsa New IT Policy Approach

One of the most important areas of IT palicy isthe encouraging of private and public
invegmentsin infrastructure such as high- performance tdecommunications, specid facilities
like teleportsto attract I T-intensve firms, and pecid customs facilities for exports. Equaly
important isthe increasing of technica education, and investing in programs to support I T
diffuson in more backward sectors and regions. These investments in communications and
human resources can help Brazil improve its nationd capabilities to support IT production and
use.

Brazil must coordinateits I T srategy with the other Mercosul countries. Argentina, Uruguay
and Paraguay have small hardware industries but are increasing their software production, and
Brazil can represent an important preferential market for their software exports. The proposed
internationdization of 1T markets through the Internationd Technology Agreement (ITA) has
been rgjected by Latin American countries on the grounds that it would represent giving up any
attempt to develop alocd dectronicsindustry.*® However, while Brazil may hesitate to further
lower itstrade barriers, it is unlikely to impose new barriersin the present internationd

19 Costa Rica, which received massive investments from Intel, is the single exception.
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environment. Insteed, it will likely look for waysto promote its I T industry in the context of
increasing liberdization.

In short, anew government policy for IT needs to focus on encouraging nationa industry—
ether with loca or foreign capita—to develop greater integration with loca suppliers, whose
emergence and development should aso be a policy focus. In addition, the nationd industry
must be simulated to gain greater technologica capability so asto increase its exports of
products with higher vaue-added. The long-term economic feasibility of the current expansion
of the computer hardware industry hinges on the development of a strong network of suppliers
of components.

Furthermore, IT policies need to encourage I T use aswdl as production, both to increase the
benefits to the entire economy from IT use and to support loca production closeto use.
Government procurement could be used to simulate loca innovation, and amore systematic
attack on smuggling and software piracy would dso be hepful. The diffuson of IT technology
depends criticdly on the availability of software and related services.

Thereis certainly room for innovative industrid policy in promoting I T production and usein
developing countries such as Brazil. However, these policies must take advantage of the market
and work in conjunction with the ams of the private sector. Given those conditions, policies
ought to be able to strengthen the strong spots generated by the market liberdization while
seeking to mitigate some of the cogtsto locd firms and workers. In the end, the politica
management of the IT trade linkages, inward and outward, will pose the grestest policy
chdlenge. The greatest indudtria chalenge will be interndizing innoveation technology and
increesing vaue-added per employee. If both challenges are adequately met, then, Brazil may
finaly be in a postion to compete with other countries—in the region and el sewhere—to
become a globd player in the production, development and use of information technology.
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