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1 Introduction

The consequences of opening the Brazilian econamych started in 1988 and more
strongly highlighted from 1990 onwards, have alyedsben studied from different

perspectives. For this reason, there is no shortdgetudies on, for example, imports
evolution by sector, on company control changesettalen in the 1990°s, and even on
retraction of determined industrial segments infitst years after the opening.

In spite of the occurred knowledge advance reggrdertain direct and indirect impacts of
the opening, it can be inferred that the comparndeaduct in front of the new competitive

environment is still far from being duly understodib be more precise, very little is

known about the competitive strategies with whitte tcompanies responded to the
challenge put forth by strong intensification tongete in the domestic market.

Innovation, precisely in technological terms, iseoof the fundamental engines of
competition and industrial development. The tecbgigial transformations over the last 20
years, mainly the rise of information and commutitca technology, have radically
transformed products, processes, usage and peodples. Tied to commercial and
financial liberation — called globalization in algar way -, the phase has brought along a
new business scenario and a new dilemma for dewelop

The Brazilian economy has gained strength from stthl policies based on import
substitution. A large industrial park was set uptilygh mechanisms like protectionism,
credit and tax subsidies, special tariffs on pub&cvices (energy) and inputs produced by
state companies (steel, chemical and petrocherpicalucts). That is, a scenario quite
similar to several countries, including the oneat thtood out in the 1980°s/1990°s, like
Japan, South Korea and China. A peculiar aspeeatdeagy Brazil has been the fact that the
country did not target leadership in internatiomalrkets, because if there were competition
in the internal market, this would likely be thesean external markets too. As the pattern
for investments and the installation of industriséctors was based on attracting
multinationals, a paradox occurred. An industriainplex of foreign capital, though
extremely closed, with little international inserticame into being.

At the end of the 1980°s the country experiencedmercial opening. Industry was in an
accommodated state, without any incentive to intewa differentiate products. The
Brazilian industry had difficulties to insert ité@h international markets due to the fact that
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it had not been constituted for this purpose, &edBrazilian conglomerates were relatively
small compared to their international counterpdftgthermore, the firms did not manage
to participate in an active way in information taology business, holding true particularly
for microelectronics and the computer industry.

The reaction of the industry, with the support ablic policies like the ones furthering
quality programs (Brazilian Program for Quality aRdoductivity), for example, was to
ration production processes to increase manufacfugfficiency. This strategy was
coherent with an industrial structure molded folygbal transformationssifictu senso
factory), but it only attempted to reinforce themagacturing function.

A good deal of contemporaneous economy dynamiesssfeom other business functions
than physical production. Research and Developmemntities (R&D), product conception
and project, distribution, brand strengthening dredlike have become more relevant in the
dispute for product innovation and differentiation.

While adopting the diagnosis that the Brazilianusttly needs to leap towards product and
service innovation and differentiation, based arht®logical innovation and on a more
virtuous insertion into international trade, theldeal government launched an Industrial,
Technological and Foreign Trade Policy (PITCE).ohder to support actions concerning
this policy, the Institute for Applied Economic Resch (IPEA) coordinated the project
Innovations, Technological Patterns and Performarid®razilian Industrial Companiés.
There is a double originality to this project: ¢ tone hand, the data refer to the largest set
on information ever gathered on the Brazilian indds and, on the other hand, by
categorizing companies in competitive strategiishas become possible to assess and
discuss, much more precisely, the competitive itrgidsvel, which enabled the drafting of
the most detailed diagnosis to support PITCE. Tlennanalysis period of this project
comprises 1998 to 2000. The project has a moretatal than conjuncture character,
nonetheless, it is important to highlight that r@search efforts similar to this one show
analyses and outcomes influenced by the economicomment that outlines the period in
guestion, respectively.

To categorize the firms, the literature showingt timmovation is a strategy that enables
enterprises to obtain bigger earnings was takenaabase, especially if product
differentiation occurs setting the way to achieviee premiund. It shall be considered

therefore, from a business strategy point of vighat the firm competes in terms of price or
of differentiation. The product differentiation attegy would be the most promising one
regarding the firm’s profit; this strategy would hess subjected to competition by from
lower wages, longer working hours or commoditiegeritkely to be influenced by price

* See De Negri e Salerno (2005)

® The data base organized by IPEA merge informakiprfirms of Pesquisa Industrial sobre Inovac&o
Tecnolégica (PINTEC), Pesquisa Industrial AnualAjPtio Instituto Brasileiro de Geografia e Estatisti
(IBGE), Relagcdo Anual de Informagdes Sociais (RA#S) Ministério do Trabalho e Emprego (MTE),
Comércio Exterior da Secretaria de Comércio ExtéB&CEX) of Ministério do Desenvolvimento, Indistr

e Comércio Exterior (MDIC), of Censo do CapitalrBageiro do Banco Central (CEB/BACEN), of Registro
of Capitais Brasileiros no Exterior (CBE/BACEN) antiBase de Dados de Compras Governamentais do
Ministério do Planejamento, Orcamento e Gestao (LasNet/MPOG). See De Negri (2003)

® Usually the studies classify the industry by scaéetor, regions etc.

" It's Usually to use the expression “monopoly pis3fi This means that firms get additional earnihgsause
its product is different then another’s ones. Thigne situation similar the monopoly.



fluctuations. The effort of developed countries madtechnological innovation policy and
product differentiation is well known, may it betigh investments or diverse incentives,
or through regulation, as being the case with G88tesns and denominations of origin.

Enterprises competition strategies for the Braziliadustry can be translated, from an
empirical point of view, into firm types of threategorie$

a) Firms that innovate and differentiate products e #rose firms that carried out
product innovation for the market and obtained @epincrease of 30% in the
exported goods when compared to the other Braziigporters of the same
product. Included in this group are, thereby, comgm that have adopted more
beneficial competitive strategies, attempting teate more value; companies that
compose the most dynamic segment, which tends ie se larger part of the
income generated by industry.

b) Firms specialized in standardized products- whasepetitive strategy implies cost
cutting activities, instead of value creation like the previous category. The
exporting firms not included in the previous catggand the non- exporting firms
that present same or better efficiency than therx firms in this category are
considered hereby. These enterprises tend to be opafated from an operational
viewpoint like fabrication, production managemenality management and
logistics, which are imperative for the upkeep @gtively low costs. However, on
average, they are inferior, relative to the presiatategory concerning other
competitive tools like R&D, marketing and brand ragement.

c) Firms that do not differentiate and have lower pidtity — other firms that do not
belong to the previous categories. In rough tethis,group comprises typical non-
exporting companies, smaller ones, that might iat@wyet, that are less efficient in
a variety of senses, that are able to take up gpdess dynamic markets by means
of low prices or other possible advantades.

The project’s results are surprising: They indidaee right general view of the Competitive
Strategies of Brazilian Industry’s choice regardindustrial development policy based on
innovation and product differentiation. Furthermdteey look positive at firms” growth, at
exports and salaries, as show the firms of natioaplital that make a superior innovative
effort to the branches of foreign firms locateddhesuggesting the emergence of a business
class tuned in with technological, political ancdbeomic transformations, and willing to
seek its place in the world. In the following, wellwpresent the principal data and
conclusions of the research, whose methodologicatenit detailing will be done in the
respective chapters.

2 General View of Competitive Strategies for the Bazilian Industry

8 Afonso Fleury (Escola Politécnica da USP) e Adsidroenca (Coppe e EE-UFRJ) contributed with the
classification of the firms. See De Negri e Salgj2@05), chapter 17.

° A fourth segment could still be contemplated wittie Brazilian industry, the one which is composéd
firms of technological base that are still in thigiitial stage of start up or ready to leave theulmators in
which they were set up. This category was not aealyn the project.



According to IBGE data, in 2000 there were aboutht#usand firms with more than 10
employees in existence in the Brazilian industrgbl€ 1 illustrates the total number of
firms classified in this project according to corifpee strategies and their percentual
participation in sales and industrial employme#tccording to the data, there are 1,199
firms in the Brazilian industry that innovate antffetentiate products, that is, 1.7% of the
total. The firms specialized in standardized prasluepresent 21.3% of all industrialized
enterprises, comprising 15,311 firms. The largest (65,495 or 71.1%) is composed of
firms that don't differentiate products and thavd#ower productivity levels.

Table 1 — Competitive Strategy of firms from the Bazilian Industry —2000

Competitive Strategy Number of firms Share in earnings Share in employment
(n) (%) (%)
Innovate and differentiate 1,199
products (1.7%) 25.9 13.2
Specialization in standardized 15,311
products (21.3%) 62.6 48.7
Do not differentiate and have 55,495
lower productivity (77.1%) 11.5 38.2
Total 72,005 100 100

Source: IBGE/Research Directory, Industry Coordamgt Pintec 2000, Elaboration: IPEA/DISET from
transformation of data obtained at the source aitll iwcorporation of data from PIA/IBGE, Secex/MDQIC
CBE and CEB/Bacen, Compras Net/MPOG and Rais/MTE..

In the case of the Brazilian industry, it is reasale that the largest number of firms shall
be enterprises that do not differentiate and hawe productivity. A significant share of
enterprises of small and medium size that offer- ribffierentiated products is included in
this category. Furthermore, these firms competeslygothrough pricing. This large
participation in terms of numbers is not reflectedywever, with the same intensity when
earning participation and industrial employmenttipgration is taken as an indicator.
These firms correspond only to 11.5% of overallngags and to 38.2% of all labor
employed in industry. The firms that innovate antfetentiate products, in spite of
representing only 1.7% in numbers of the Braziliaustry, are responsible for 25.9% of
industrial earning and for 13.2% of generated jolvs.terms of industrial earning
percentage and employment participation, the largeg of Brazilian industrial firms is
composed of firms specialized in standardized petsjuvhich respond to 62.6% of earning
and to 48.7% of jobs.

2.1 Firms that innovate and differentiate productsare more productive and have a
bigger market-share

Table 2 shows scale, efficiency and leadershipcatdis of industrial firms by category.
The data point out that scale productions of fithat innovate and differentiate products is
significantly bigger than the in the other categsriAverage earning of these firms is
$135.5 million reais, while turnover in the firmpegialized in standardized products is



$25.7 million reais, and the firms that do not eliéintiate products disclose productivity

lower than $1.3 million reais.

Table 2- Size, Efficiency, and Leadership in Brazién Industrial Firms according to

Competitive Strategies — 2000

Employed: Earning Efficiency ® Productivity = Leadership®
" Staff ($ million Scale Technical per worker (market
Competitive Strategy (number) reias) Efficiency Efficiency | ($ 1.000 reais) share)
(index) (index)
Innovate and 545.9 135.5 0.77 0.30 74.1 0.02
differentiate products
Specialization in 158.1 25.7 0.70 0.18 44.3 0.004
standardized products
Do not differentiate and | 5 1.3 0.48 0.11 10.0 0.00028
have lower productivity

Source: IBGE/Research Directory, Industry Coordamgt Pintec 2000, Elaboration: IPEA/DISET from
transformation of data obtained at the source aitll iwcorporation of data from PIA/IBGE, Secex/MDQIC
CBE and CEB/Bacen, Compras Net/MPOG and Rais/MTE..

a. Efficiency of a firms regards the capacity of tfiah to obtain product maximum from a data input
set, that is, efficiency measures the ability &f tinm to manufacture as much of the product as the
utilized inputs allow, or to use a minimum of inpuo manufacture a determined quantity of
product. In turn, this efficiency can also be splitwo components: scale efficiency, which is the
ability of the company to operate at the most gwesscale, and technical efficiency, literally
speaking. Scale efficiency measures the firm’s petidity difference relative to the most productive
scale within the industry, that is, relative to fh@nt scale elasticity is equal to unity. Concegiihe
issue, see Debreu (1951) and Farrel (1957). DeN@f03) carried out the estimates for scale
efficiency and technical efficiency used in thigject for 30 sectors of the Brazilian Transformatio
Industry by means of Data Envelopment Analysis (DEA

b. The leadership indicator was calculated based orkehahare of each firm within its group.
National Classification of Economic Activity (CNAE) 3 industrial digits.

Size differential between firms category might egant a competitive differential between
firms. Table 2 data illustrate that, in spite ofignificant differential between average
company size in the different categories, scaleieffcy of the firms that innovate and
differentiate products, and the firms specializedsiandardized products are very close;
however, the efficiency of firms that do not difetiate products and have lower
productivity differs. This indicator weighs intetnscale yields of the enterprise and it
shows that part of the inefficiency of the firmathlo not differentiate products and have
lower productivity is associated with the fact tHay operate in a less efficient production
scale than the others. The firms that innovate diffdrentiate products have an average
scale efficiency of 0.77, that is, 60.4% biggemtlaaerage scale efficiency of the ones that
do not differentiate products and have lower proditg, measured at 0.48%. This reveals
that size differential between the two firms is p@ssible for a differential in total
productivity with a factor of 60.4% in favor of tfems that innovate and differentiate
products.

These results are relevant, but they don’'t measuegrally the economies of scale
generated by firms having a larger technologicaiteot, like the ones that differentiate
products. Contemporary technological changes mat@uption more flexible and capable



of generating multiple results. Thereby, beyond tighmeasurable, there are opportunities
that are an advantage to firms that dominate rpudtduct technology with more than one
optimum scale of production.

The efficiency of a firm, that is, total productiviof a firm’s production factors, is not only
affected by production scale but also by its techinefficiency in general. Technical
efficiency involves a set of broad attributes sash management, appropriate usage of
inputs, administration and any other that affebis tompany’s manufacturing capacity.
When compared to the categories of firms, it candted that average technical efficiency
of the firms that innovate and differentiate praus 0.30, that is, 66.6% superior to the
firms that are specialized in standardized produstsch is 0.18. The firms that do not
differentiate products and have lower productivike up the lowest efficiency index,
being 0.11.

A notion involving monetary values on productivit§fferential between categories of
firms can also be seen in the additional valueepeployed staff. In the firms that innovate
and differentiate products each staff employece#ponsible for $ 74.1 thousand reais of
additional production value — which is 67.3% mdrart the staff of a firm specialized in
standardized products, lying at, on average, $ #vb@sand reais. This differential is even
bigger when compared to firms that do not diffei@et products and have lower
productivity as each staff employed in these fipreduces $ 10 thousand reais on average.

The largest competitive gain of the firms that inaie and differentiate products can be
observed looking at the leadership indicator, whgcthe average market share of the firms
in each category. The firms that innovate and dbffdate products are leaders in their
markets, followed by the firms that specializedstandardized products and firms that do
not differentiate and have lower productivity. Téfere, this indicator consolidates the
proof that resources and available potential in fihras that innovate and differentiate
products guarantee these enterprises a better titimgeosition when compared to
enterprises in the other categories.

2.2 Innovating and Differentiating Products ImpliesBetter Salaries and Work
Conditions

Analyzing table 3, it can be observed that avernagge per employed staff is $ 1,254.64
reais in firms that innovate and differentiate proid; $ 749.02 reais in firms specialized in
standardized products; and $ 431.15 reais in fitmas do not differentiate products and
have lower productivity.



Table 3 Salaries and Characteristics of Staff Emplged in Brazilian Industrial Firms-
2000.

Wage Average Tenure Wage Premium

Competitive Strategy (R$/month) | schooling (years)! (months) (%)
Innovate and differentiate 1.254.64 0.13 54.09 23
products
Specialization in standardized 749.02 764 43.90 11
products
Do not dlffere_nt_late and have 431.15 6.89 35.41 0
lower productivity

Source: IBGE/Research Directory, Industry CoordamgtPintec 2000. Elaboration: IPEA/DISET from
transformation of obtained data at source, and datla incorporation of PIA/IBGE, Secex/MDIC, CBElan
CEB/Bacen, Compras Net/MPOG and Rais/MTE.

It is important to point out that wage is assodaveth labor characteristics. Average

schooling of staff in firms that innovate and diffetiate products is significantly higher

than in other firms. On average, workers of thesapmanies have 9.13 years of education
to show for. Tenure is also longer in the firmstthmovate and differentiate products,

54.09 months, when compared to firms that speeiahzstandardized products, which is
43.90, and compared to firms that do not diffemsti products and have lower

productivity, which is, 35.41 month on average.

Schooling and actual time on the job of staff ifiren are especially relevant variables in
the competitive strategy analysis of firms. Worketénure in a firm is a technological
learning indicator. Average schooling of the wosker a proxy for the technological level
of the firm, as it is reasonable to suppose thamdiwith larger technological content
demand more qualified staff. Firms that employ nuualified staff have better conditions
to differentiate and to guarantee product qualitijewise, as the best qualification of labor
broadens the firm’s available potential, the contpetpositioning of the firm is positively
influenced by the possibility to operate with agegtechnological content.

Firms with a bigger technological content tenddquire better-trained and educated staff.
The permanence time of a worker in a firm is andatbr that there must be imbedded cost
to the firm in order to train staff or some kind iofernal technological learning process,
which makes staff turnover relatively more expeasivhis being the case, it is reasonable
to believe that the learning process is reflecteténure, as the enterprises accrue expenses
due to training, which would be lost with a higlb jlurnover rate. More stable employment
favors technological learning and, in turn, nouesshhe firm’s potential, while it reduces
training expenses, taking on and laying off stAff.common practice, these enterprises use
also wage efficiency mechanisms to increase labmtyztivity.

The firms that innovate and differentiate prodyizy, on average, higher salaries, followed
by firms specialized in standardized products antirins that do not differentiate products
and have lower productivity. All in all, this ap@ach mixes firms from different sectors,
sizes (sales, number of staff), insertion in indgional trade, financial, geographic region
etc. To turn this situation around and carry oabmparison that isolates wage condition
from the other conditions of the firm, except itsnpetitive strategy, Luiz Dias Bahia and



Jorge Saba Arbacheeffectuated an econometric study that control§ atage with about
200 variables such as, firms’ earning, sector, gEagc localization, employed staff, scale,
tenure, staff turnover, export and import coefintgeetc. That is, the study demonstrates
that, if the companies were exactly equal, excepttlie fact that they present different
competitive strategies, the ones that innovatedsffierentiate products pay staff 23% more
than the ones that do not differentiate and theaé hawer productivity, and 11% more than
the ones specialized in standardized products.

This evidence unveils that firms competing throurgiovation and product differentiation
tend to pay their employed staff better. It cansbggested, therefore, that a policy that
encourages firms to innovate and differentiate pctel will most likely have positive
effects on salaries and better quality job genematif this assumption can be found in a
large part of the specific theoretical literatune have here strong empirical evidence that
such an effect has occurred in the Brazilian case.

2.3 The Innovative Effort of National Firms is Larger Than The One of Foreign Firms

The presence of Brazilian industry in the interoadl market is influenced by the behavior
of foreign firms in the national territory. In theense, the analysis of this firms” behavior is
important to adequate limits and potential thatsteom their behavior.

Table 4 illustrates the presence of foreign firmsthie Brazilian industrial market in
terms of numbers, being responsible for 32.7% tdl tmdustrial sales turnover. Of the
firms that innovate and differentiate productshe Brazilian industry, 32.8% are of foreign
or mixed capital. It shall be taken into accourdtth firm, in order to have turned into a
transnational company, it must necessarily havenapetitive international position as well
as in markets where it is active (see Caves (18id)Dunning (1993)). As the firms with
larger technological content are included in tis§ It is reasonable that the percentage of
foreign corporations is bigger. The participatidnfareign corporations falls substantially
in the group of firms specialized in standardizeddpicts (7.1%) and in firms that do not
differentiate products and have lower productiyiiy2%).

A relevant fact to be observed hereby is the pthat of the 1,611 foreign companies
present in the Brazilian industry, 1,215 (75.4%yéhaot been classified as companies that
innovate or differentiate products. So, if the smational firms normally present
international competitive standards, or have actessesources in order to reach the
standard, what are the reasons for them not todssifted in this category? Part of the
explication to this question can be found in thet@ewhere the foreign firm is active in
Brazil. It is plausible to believe that one of tfaetors that attract foreign companies to
Brazil is the country’s wealth of natural resourcasd relatively cheaper labor when
compared to international markets. Natural resoarw cheap labor- intensive goods are

19 See De Negri e Salerno (2005), chapter 2

1 In this project we have been considered foreigmgi companies with 50% or more foreign capital,
according to Brazilian Central Bank data. It hasdeen considered that all firms of foreign caitdive in
the Brazilian industry would be transnational firmi$iereby, the terms foreign firm and transnatidirah
were used indistinctively.



usually less differentiated, with less technolobicantent, and, consequentially, less
likelihood to gain price premium in exports.

Table 4- Number of Firms in the Brazilian Industry, According to Competitive
Strategies and Technological Patterns, and MajorityCapital Origin — 2000

Competitive Strategy Capital Origin (more than 50%)
National Foreign
Innovate and differentiate products 808 (1.15%) 396 (24.6%)
Specialization in standardized products 14,214 (20.2%) 1,097 (68.1%)
Do not differentiate and have lower productivity 55,372 (78.7%) 118 (7.3%)
Total 70,394 (100%) 1,611 (100%)

Source: IBGE/Research Directory, Industry Coordamgt Pintec 2000. Elaboration: IPEA/DISET from
transformation of obtained data at source, and déta incorporation of PIA/IBGE, Secex/MDIC, CBEdan
CEB/Bacen, Compras Net/MPOG and Rais/MTE.

Another not less important factor can be connetdetecisions on technological innovation
strategy taken by transnational firms and their dgearters. Transnational firms
concentrate their innovative effort on their heaattgrs. The subsidiaries of foreign capital
firms active in the Brazilian industry are directeavards the domestic market and, on a
lower scale, towards export of goods with less netbgical intensity for South American
markets. Based on this evidence, a question regafdreign firms comes up: who carries
out a bigger innovative effort, national firms oré¢ign ones?

In 2000, according to IBGE data, foreign capitapexditure on internal R&D activity in
Brazil was $ 1.7 billion reais, and the one of ol firms was $ 2.03 billion reais. It can
be observed in table 5 that the largest part abnal firm expenditure is concentrated on
firms specialized in standardized products, wheiiedsecame clear that the firms that
innovate and differentiate products designate tmgelst part of expenditure for this
purpose, are mainly transnational firms. Yet, 8fiall be relative due to the distribution of
firms in the three competitive strategies showntable 4: it is expected that the
transnational corporations, as they are leadethaim countries and even in international
markets, focus on superior activity.

Table 5- Total of Internal P&D Expenditure per Firm in each Competitive Strategy
and by Origin of Capital — 2000 (In R$ 1.000)

Competitive Strategy Capital Origin (more than 50%)
National Foreign
Innovate and differentiate products 628,574 (31%) 1.230,957 (71.9%)
Specialization in standardized products 1,223,474 (60.3%) 475,172 (27.7%)
Do not differentiate and have lower productivity 175,851 (8.7%) 7,483 (0.4%)
Total 2,027,899 (100%) 1,713,612 (100%)

Source: IBGE/Research Directory, Industry CoordamgtPintec 2000. Elaboration: IPEA/DISET from
transformation of obtained data at source, and datia incorporation of PIA/IBGE, Secex/MDIC, CBElan
CEB/Bacen, Compras Net/MPOG and Rais/MTE



Total expenditure, however, is not the only sigat even a precise one, to measure the
firms” effort in activities directed toward techaogical innovation. In 2000, the firms
controlled by mostly national capital invested sterage $ 161,300 reais in internal R&D
activity, whereas the foreign firms invested onrage $ 4.9 million reais. The indicators
follow this tendency when the statistics are donéy avith firms that declared to have
carried out some type of innovation. In this casational firms invested on average $
527,900.00 reais - and foreign firms invested $r8illion reais. This led many analysts to
believe that there is a big difference regardirdhm®logical innovation activity realized in
Brazil by transnational firms in relation to natamones.

It happens to be a fact that direct comparisorotsadequate either, because it compares a
small number of large transnational companies aittenormous assemblage of Brazilian
firms made up of all sizes: when comparing a g@mhpany from the automotive sector
with a small turnery or a family clothing maker, wan induce the consideration that the
multinational’s simple attraction encourages R&haty in the country. A study of Anpei
(2004)? goes one step further when comparing R&D expeimsesiation to net sales only
for firms with over 500 staff, illustrating therelblyat the gap between national and foreign
firm is significantly reduced®

Nonetheless, there are two basic questions: a) Whiae comparison was done for firms
with over 1000 staff? Or for firms of the same s€2tOr with a similar export coefficient
or sales? and b) There is a series of items ragafd&D expenditure, such as, internal
expenses for activities carried out by the propgemprise, and, purchase of P&D done by
outsourced firms. Thereby, a more detailed analygay only consider internal activity
expenses as an indicator for the corporation’s R&fvity.

Araujo (2004) calculated the innovative effort émal P&D expenses in relation to sales)
firm by firm, and he found out that internally eftaated R&D expenses in relation to
earning of the foreign firms had been lower comgare domestic firms: 0.62% for the
foreign firms and 0.75% for the national ones. Besj the same author realized
econometric estimates of the national firms innweateffort versus the foreign ones,
controlling diverse variables like the number ddffstsector, international trade position
etc. His results reveal that in firms of nationapital the internal R&D expense as earning
proportion were 80.8% bigger than the ones acchluedirms of foreign capital in the
period 1998-2000.

Looking at different competitive strategies, weio®tthat within the firms that innovate
and differentiate products, the ones of nationpitahspend on average 1.84% of their net
sales revenue on internal R&D activity, while thees of foreign capital spend 1.13%.
Further, among the firms specialized in standatdizeducts the difference is 0.55% to
0.39%, and the same index 0.29% in the firms tbahat differentiate products and have
lower productivity. Rogério Arauj8 who demonstrated as well that foreign firms that
innovate and differentiate products purchase R&M ather expertise in a superior
proportion to national firms that follow the samapetitive strategy has presented these

12 Study done by Roberto Vermulm(FEA-USP), the resoltthis project were discussed with him.

13 Average expenses per firm pointed out by the Aspely is $ 2,7 billion reais for forms of natiomalpital
with 500 or more staff, $ 5.6 billion reais forrfis of foreign capital in the same conditions. Tétgorof P&D
expenses and net sales revenue is 0.69% for gtgfoup and 0.87% for the second

4 See De Negri e Salerno (2005), chapter 4

10



indicators. The foreign firms spent 0.21% of thest sales revenue on external acquisition
and 0.80% on acquisition of other expertise, comgbao 0.14% and 0.26% of the national
firms.

This proves that R&D expenses of subsidiariesafdnational firms in Brazil are primarily
aimed at adaptation of products and processes gofrem their headquarters or other
subsidiaries located in developing countries, dr,last, from more evolved national
innovation systems.

Nonetheless, the simulations carried out by Araéjeal that national enterprises react
more than proportionally to market share and R&pemses increase of foreign firms: in
one and the same industrial sector, a 1% markee sherease by foreign firms induces a
9% total R&D expense increase of national firmg%atotal R&D expenditure increase of
an industrial sector induces a 4% increase in etpénditure of national firms.

2.4 Brazilian Exports Present Much Lower Technologial Intensity Than
International Average

Brazilian exports are strongly concentrated on princommodities, which represent about
40% of the total. Products of intermediate techgigla intensity represent 18% of the
agenda. Products of high and intermediate techi@@bgtensity represent a little more
than 30% of the country’s total exports. The Bianilexport composition is significantly
different from international exports compositioreada. On average, 60% of the products
exported in the world are of high and intermedidgehnological intensity while
commodities” share is only 13% (see graph 1). Tdssipility to broaden Brazil's insertion
in markets of higher technological and consequeritlyigger aggregated value is an issue
that is specially relevant regarding Brazil's inger in a the international market scenario.

Table 6 relates average value of imports and egdootn Brazilian industrial firms. The
firms that innovate and differentiate products ekx@nd import on average much more
than the other firms. However, the average expoefficient of the firms specialized in
standardized products is practically twice as mmgared to other firms and the average
import coefficient is 50% lower in these firms wheompared to firms that innovate and
differentiate products.
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Graphic 1 — Structure of Brazilian Exports (2003) ad International Ones (2002) by
Types of Products Classified by Technological Intesity. (In %)

Primary Commodities

Manufactured Goods
Intensive in Labor anda |
Narual Resourses

Manufactured Goods of
Low Technology

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Manufactured Goods of !
Intermediate Technology |30%

|

|

|

|

|

|

Manufactured Goods of
high Technology

20% 25% 30% 35% 40%

OBrazil

10% 15%

OWorld

0% 5% 45%

Source: IBGE/Research Directory, Industry Coordamgt Pintec 2000. Elaboration: IPEA/DISET from
transformation of obtained data at source, and détfa incorporation of PIA/IBGE, Secex/MDIC, CBEdan
CEB/Bacen, Compras Net/MPOG and Rais/MTE. Produas classified by Technological Intensity in
according to UNCTAD

Table 6- Firms” Insertion in International Trade per Category — Average in 2000.

Competitive Strategy Exports Imports Export Import
(US$ million) (US$ million)  coefficient® = coefficient”
(%) (%)

Innovate and differentiate products 11.4 12.01 0.11 0.15
Specialization in standardized 21 1.8 0.21 0.10
products

Do not anferentlate and have lower 0.0 0.0024 0.00 0.01
productivity

Source: IBGE/Research Directory, Industry Coordomgt Pintec 2000. Elaboration: IPEA/DISET from
transformation of obtained data at source, and détfa incorporation of PIA/IBGE, Secex/MDIC, CBEdan
CEB/Bacen, Compras Net/MPOG and Rais/MTE. Noté&xqorted Value(R$) over sales (R$) b. Imported
Value (R$) over sales (R$)

International trade indicators signal a pattercarhmerce, which is very different from the
one between firms that innovate and differentiatedpcts and firms specialized in
standardized products. The literature on the detexinfactors of international trade affirm
that export can, on the one hand, be related thtivaal comparative advantages which in
turn are determined by relative endowment of prtidacfactors like labor and natural
resources; moreover, they are associated with imierstrial trade (see Hecksch (1919) and
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Ohlin (1933)). On the other hand, exports can bsettaon economies of scale,
technological innovation and product differentiatiand, in this case, they can essentially
be associated with intra-industrial trade (see Hhip(1981), Helpman und
Krugman(1995), Krugman(1980 and 1986) and GrossmanHelpman(1994)). Brazil is a
developing country rich in natural resources anboda which makes it relatively
competitive in exports of goods that require rgkatlarge endowment of these factors.
Nonetheless, the size of the Brazilian domesticketaaind the innovative effort of firms in
Brazil make the country competitive as well in segits where technological innovation
and growing returns of scale are determined bydfiroompetitiveness in the international
market.

The firms that differentiate their product moreemmsely obtain a better price on the
international market when compared to other Brazikxporters. These firms require more
imports of components or complementary productéar domestic production lines. The
reason for this is that Brazil is only partially,rot at all, competitive in segments of higher
technological intensity. Thereby, the commerciattgva of firms that innovate and
differentiate products is an intra-industry pattempart intra firm, which is characterized
to a large extent by complementary technology faetmmoad.

The firms specialized in standardized productshay produce less differentiated goods,
which are more homogeneous and of lower technabgmntent, take advantage of a more
intense way of abundance in their endowment redatov production factors like cheap
labor and natural resources that are availabldénBrazilian market. In this case, many
enterprises are competitive in inter-industriatlravith other countries. This type of trade
depends less on imports and the exports end upilmatntg with a larger share of sales
turnover. In this category, imports are done wité tbjective of taking advantage of intra-
industry complementary based on the potential winscbreated by domestic production
scale.

Junia Cristina da Conceicdo and Mansueto Alnf@itla illustrate particular features of the
foodstuff segment. They highlight the predominanédirms specialized in standardized
goods and the technological characteristics os#wor. These firms aim to a lesser extent
toward exports as they aim to serve the domestikkehaFor this reason, the internal
consumer ends up playing a fundamental role inn@cigical innovation induction in the
foodstuff industry.

De Negri and Freitas (2004) describe that techncédgnovation is one of the determined
factors for Brazilian firms exports. They point amo items: a) a firm that carries out
technological innovation has 16% more chances tmrbe an exporter than a firm that
does not carry out technological innovation; andalpropensity increase of the firm to
carry out technological innovation, measured byeerage one year schooling increase of
the firms” workers, associated with a 20% scaleieffcy increase, will enable the firms
that do not export to start exporting 559,000 - URID year. Taking into account that there
are about 18,000 exporting firms in the Braziliaalustry, it can be concluded that an
enlargement of the exporting base of about 14% (ha2500 firms start exporting as a
result of scale increase and of the capacity tmvate) would be responsible for an
additional US$ 1.4 billion of annual exports. Thialue would be tantamount to the

15 See De Negri e Salerno (2005), chapter 15
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resulting impact of the complete elimination of taarriers to the markets in the United
States and Canada within the scope of the FreeeThgdeement of the Americas (GATT)
together with the impact of compete eliminationtanf barriers to Europe which could be
realized within the scope of Mercosul — Europe tiatjons (see De Negri and Arbache
(2003) and De Negri, Arbache and Silva (2003)).

Fernanda de Nedfireveals that Brazil seems to be capable of exmppiroducts of high
technological intensity to competitive markets sashthe North American one, and not
only to less developed countries in Latin Amerieker work demonstrates that product
innovation carried out in Brazil has a strong asdgmn with exports of middle
technological intensity while exports of high teological intensity products are associated
with technological innovation of processing. Théhaw alerts on top of this, that, in terms
of highly intensive technological products, Brahids a long way to go because its
performance is still strongly dependant of impogidence show, however, that Brazil is a
developing country different from the gross ofdtsinterparts since it manages to take up a
share in exports of products of middle technoldgitt@nsity through product innovation.

Furthermore, it is different from other developioguntries because it manages to export
products of high technological intensity througlogess innovations that are strongly
linked to incorporations of machines and equipmestwell to components that are not
manufactured domestically. This pattern of inteoral trade insertion is also evident in

the behavior of foreign capital firms installed domestic industry. The propensity of

foreign firms to export goods of middle technol@iintensity is larger than the one

relative to goods of high or low technological imggy when compared to firms of national

capital.

2.5 The Internationalization of Brazilian Industrial Firms is Positive for their Growth,
Salaries and Work Conditions

According to Central Bank data, in 2003 there wa2% billion US dollars of Brazilian
capital located in other countries. The Brazilianed investments, that is, the stock
participations in firms of over 10% and inter-filoans, were summed up to $ 54.9 billion
US dollars. Of this total, Brazilian industrialrfis were responsible for $ 13.7 billion US
dollars of foreign direct investment (FDI).

The internationalization of Brazilian firms has besn ongoing worry for the government
and the private sector. A large part of the disicuskes in the assessment that a substantial
part of international trade occurs intra-firm arrefore, the export performance of a
country tends to be positively influenced when dtsrporations establish subsidiaries
abroad. The subsidiary can contribute to a corpmrat export effort by exerting diverse
functions, such as, access marketing channelsstagjoducts to the demand of specific
markets, create markets, access cheaper finamgaurces, get hold of technologies that
are not available in the domestic market etc. iif,tloe one hand, there is potential to be
attained with an export performance improvemertheffirms through internationalization,
on the other, there is a belief that internaticaion of Brazilian firms could generate in

16 See De Negri e Salerno (2005), chapter 3
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other countries instead of being generated in naliterritory. These are the two central
points to the debate on internationalization ofZdran firms.

Arbix, Salerno and De Negri (2004a) made clear ihi@rnationalization of the Brazilian
firm with an emphasis on technological innovatforaffects its export performance
positively.

The researchers verified that internationalizesh$iwvith emphasis on innovation pay better
for labor, employ staff with more years of schogliand therefore generate better quality
jobs. Moreover, internationalized firms presentighr expenditure percentage on staff
training relative to sales turnover, which givesmemtum, in some form, to domestic labor
qualification.

Table 7 expresses average indicators of indudtrrak in Brazil, classified according to
capital ownership and foreign presence through PDlarge, it can be seen that Brazilian
firms with FDI and transnational corporations remuate staff better, employ more
qualified staff, and the tenure is longer when cared to Brazilian firms without FDI.
Wage of staff working at Brazilian firms with intesent abroad is $ 1,318.40 reais-, which
is far superior to the $ 505.60 reais - paid mgntblthe staff working at Brazilian firms
without investment abroad.

Average of schooling of the staff employed by Bliari firms with investments abroad is

9.13 years, which is far superior to the 7.10 yedrhe staff employed by Brazilian firms

that do not invest abroad. The tenure is also fogmtly higher. In Brazilian companies

with ID it is 67.3 months and in Brazilian firmstwout ID it is 37.7 months. It is plausible

to believe that Brazilian firms with investments@dd, besides engaging in staff training in
a more intensive way than the other Brazilian firrmaist most likely take advantage of
externalities generated by the firm’s contact, @edsequentially by its staff, with the

international environment.

Table 7 — Average Features of Brazilian IndustriaFirms — 2000

Firms Number of Wage Schooling Tenure Earning Share in
Firms ((R$/month) (years) (months) | (R$ million) | Earning (%)
EVE&Z(;'L?”FQ”‘S (79%&%;) 505.6 7.10 37.7 3.80 42.2
Braztian firms (02,?13/0 ) 1,318.4 9.13 67.3 533.2 25.1
;rrr?gs”adona' é'g%/g) 1,592.3 9.83 57.2 128.2 32.7
Total 5-2()8&5) 100

Source: IBGE/Research Directory, Industry CoordamgtPintec 2000. Elaboration: IPEA/DISET from
transformation of obtained data at source, and datla incorporation of PIA/IBGE, Secex/MDIC, CBElan
CEB/Bacen, Compras Net/MPOG and Rais/MTE

In addition to the superior job quality generatgdBrazilian internationalized firms (with
FDI) relative to not internationalized ones, JoRgba Arbach& points out evidence that

Y That is, whose principal source of information @snfrom a group’s unit abroad.
18 See De Negri e Salerno (2005), chapter 12.
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technological innovation is positively connected the firm’s growth. Enterprises that
promote market opening abroad via FDI would havéarger expansion and growth
potential, as internationalization provokes mecsasi of retro-nourishment of their
technological capacity once the foreign branchésasadechnological windows. This being
the case, the firm’s growth would increase job gatien potential. On account of this, it is
not reasonable to use a linear argument that tHeofBrazilian industrial firms generated
jobs abroad is harming domestic employntént.

The data from table 7 reveal also that averagdreggof Brazilian firms with FDI is larger
than the one of other Brazilian firms, and evemgdarthan the ones of the branches from
transnational firms in the Brazilian industry. Tredative broader scale of Brazilian firms
with FDI might stem from their sector features. Brazilian firms with FDI are present in
all Brazilian industry sectors, but large firms rfrothe foodstuff, textile, cellulose,
metallurgic, steel, and oil-chemical sectors endaiging average scale of these firms. The
FDI is knowingly done on a relatively large scalad for the Brazilian case, the capacity of
a company to obtain necessary loans in Brazil ooaabdepends on guaranties that might
be linked to its production of scale and consedyédntits assets scale. In this sense, the
scale obtained by enterprises in industries wheeziBhas a comparative advantage ends
up to constituting a specific asSet6 by itself, which is capable of overlapping iEns to
the entering of Brazilian industrial firms in theternal market.

Glauco Arbix, Mario Salerno and Jodo Alberto De hfégvalidated the assumption that
there is a link between technological innovationetinationalization of Brazilian industrial
firms and price premium gain in exports. The awhoesults expose that, besides the fact
that the production scale obtained by industriam$& in which Brazil sustains a
comparative advantage, there is evidence that téaical innovation of a new product for
the market is positively and strongly correlated the firm’s production
internationalization. According to the authors, thek holds because technological
innovation brings about specific assets, which Entie firm’s internationalization, which,
in turn, contributes assuredly to the firm’s prgremium gain in its exports. Furthermore,
there is a retro-nourishment mechanism: internatipation favors innovation, which
augments the possibility to attain price premiummpared to other exporters.

The ratio of internationalization through ID andcprpremium in exports has been tested
for all exports and for the Latin American market$)e North American Free Trade

¥ This line of thinking supposes that there are amiérs to trade, that is, anything could be exgmbrnd
placed in a given market in identical competitianditions compared to production of a Brazilianmfion
spot.

20 Core business or core competence of firms reptesespecific asset used for production diverssim.
According to Penrose (1956), the base of produatiospecialized field of a firm allows it to act several
markets and several countries with a single prodadbase. Every production activity requires maehin
equipment, processes, expertise and raw matehniedetelements are the so- called production basieeof
firm. However, the firm’s holds several diversifiicm possibilities and can choose the most prdftaine
according to the amount of resources compromiséld thvé diversification. With its productive base ttirm
can choose to produce in the external market, biegpanmultinational firm thereby instead of divéysig in

its own national market, that is, diversify withanspecialized field of the firm through enteringweational
markets with new products, using the same prodedtizse; or expand within one and the same national
market with new products based on other technaspgie enter in new national markets with new prasluc
based on different technologies

21 See De Negri e Salerno (2005), chapter 5
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Agreement (NAFTA) and for Europe. For total expaatsd for Latin America, Brazilian
firms” FDI was not significant in terms of statéstito explain the likelihood of a firm to
become a price premium exporter. The lack of FDhificance for the company to attain
an additional price to its exports is not contrémlig to what could be expected of the
Brazilian economy. Technological innovation is arfethe specific assets that allow for
internationalization of a Brazilian firm. Braziliafirms accrue specific assets that are
related to a larger endowment of natural resouacesslabor within the Brazilian economy
versus other economies. In the industrial segm&ntore intensive production factors, the
capacity of product differentiation and innovatitends to be smaller and the firms’
specific assets, which end up being accrued anérrdete internationalization are
production of scale and the expertise to manufacstaindardized goods of lower cost and
price. This way, the firm does not attain pricenpitam in exports because it produces in
Brazil, and most likely abroad as well, standardig®ods of relatively low aggregated
value. Therefore, these results prove an internalimation pattern of Brazilian firms. This
pattern increases the export volume, but on avemges not add value to the exported
goods.

When the same econometric exercise was carriefbotlte European and North American
markets it demonstrated a strong association betw&d and attaining price premium in
exports.

The Brazilian companies with FDI in the North Anoam and European markets have
17.40% and 14.01%, respectively, more chances porexo these markets with price
premium than the Brazilian non internationalizedmB. These results corroborate the
assumption that exposition of Brazilian firms tonare demanding market broadens their
capability to differentiate and improve their exjgor goods. In this sense, there is a retro
nourishment mechanism concerning internationabmataind price premium attainment.
The exposition of Brazilian firms to more demandimgrkets in terms of consumers as
well as competing firms, strengthens changes in ekported goods toward more
differentiation and quality. The results agree witle assumption that, besides the
production scale, there is an internationalizapattern guided by the firm’s incorporation
of technological content.

Nonetheless, the Brazilian firms can be preserdnrinternational context in a more lax
way, since they have diverse routes to obtain #wessary information for technological
innovation abroad: participating in events, puramg@snformation from research centers,
hiring consultants etc. Are other routes to obtaimovation sources abroad relevant in
order to attain price premium in exports? Is pgrétng in a conglomerate with a firm

abroad the best or the only way for a company tamprice premium in exports? Arbix,

Salerno and De Negri (2004b) reply to these questidccording to the authors, other
information sources abroad, which may not be theigyeation in an internationalized

conglomerate are nor significant from a statistjpaint of view, or, therefore, are of little

importance for the firm to attain price premium foeir exported goods.

When the analysis is done for specific marketse lik the case of the United States,
information for innovation coming from suppliersdaclient’s abroad is also positively
correlated to price premium gain. In the case afope, information whose source is the
clients is positively correlated to price premiui@onsidering the more demanding
consumer markets in Europe and the United Statepared to the Brazilian market, it is
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reasonable to believe that enterprises which engagechnological innovation based on
information from suppliers and clients can suitith@oduct better to external demand.
Thereby the firms can obtain price differential gared to firms that do not consider this
information. In less demanding markets or evensid@manding markets as the domestic
one where the firm is headquartered, which seentsetthe case of Brazilian firms that
export to Latin America, the firms do not needetyron additional information concerning
the destination country for the merchandise in otdeengage in innovation. Hence, there
would not be a relative price differential origiedtby firms that seek information from
clients and suppliers abroad.

These results are especially relevant as theytrdltes that the firms™ internationalization
exerts a link function between technological interaand price premium gain in exports
for Brazilian industrial corporations. On this agot internationalization is one of the
ways to strength, growth, innovation and produtfedentiation of the Brazilian industrial
firms.

2.6 Innovation and Product Differentiation is a Hoiizontal Phenomenon that Can, and
Must, be Present in all Brazilian Industrial Sectos.

The technological behavior of firms is also infleed by the sector in which they operate,
and by the characteristics of their technical systé production. Generally, industries that
are scale-intensive and dominated by unspecial&gapliers tend to introduce process
innovations more intensively, while product innogatis strongly associated with those
firms in industries that are more intensive in tedbgy and with specialized suppliers. In
the Brazilian industrial sector, traditional segnsersuch as food items, beverages and
tobacco, textiles, garments, leather goods andnvemt represent a significant share of
overall industrial production and of the total nienbf firms in comparison with developed
countries, which shows that, on average, the cgptintroduce technological innovation
in the Brazilian industrial sector tends to be lowan that in more developed economies.

David Kupfer and Frederico Rocianalyzed the competitive strategies of firms dreirt
sectorial distribution in the Brazilian industriséctor (Table 8). These authors show that
four sectors — agribusiness, lumber and furniteshegmical and textiles, and footwear —
concentrate more than 57.4% of firms with more tl&@nhemployees in the Brazilian
industrial sector. When this percentage is consiiléyy categories of firms, we notice that
those that do not differentiate products are lesslyrtive, and those specialized in
standardized products follow, overall, the sameasid distribution for the total industrial
sector. However, those companies that innovate diffdrentiate products are more
predominant in the mechanics, chemical and eleicisosectors. These three sectors
concentrate 61.6% of companies that innovate afidreintiate products in the Brazilian
industrial sector.

22 See De Negri e Salerno (2005), chapter 7
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Table 8 - Sectorial Distribution of Brazilian Industrial Firms for Companies with 30
or more persons occupied — 2000

Firms that innovate: Firms specialized in . Firms that do not
Industry and differentiate | standardized productsdifferentiate products Total
products and have lower | Industry
productivity

Agri-industry 4.3 10.2 15.0 12.8
Cellulose and paper 1.8 2.5 2.9 2.7
Fuels 0.1 0.8 0.7 0.7
Electronics 12.9 2.9 1.6 2.5
Mining 0.8 1.8 2.6 2.2
Graphics and audiovisual 0.4 2.1 4.4 3.4
Miscellaneous industries 1.6 2.4 1.4 1.8
Lumber and furniture 2.6 134 10.1 111
Transportation material 8.1 5.2 2.3 3.6
Electrical materials 6.9 3.2 1.8 2.5
Mechanics 26.6 8.3 4.1 6.5
Metallurgy 54 9.0 9.4 9.1
Non-metallic minerals 1.4 4.7 9.8 7.6
Chemicals 225 14.6 10.8 12.6
Textiles and footwear 5.1 18.8 23.2 20.9
Total 100.0 100.0 100.0 100.0
Correlagéo de Spearman
(Prob > |r] under HO: Rho=0)
Firms that innovate and 0.62857 0.17500 0.40036
differentiate products 1.00000 (0.0121) (0.5327) (0.1392)
Firms specialized in 0.62857 0.79643 0.92404
standardized products (0.0121) 1.00000 (0.0004) (<.0001)
Firms that do not
differentiate products and 0.17500 0.79643 1.00000 0.92404
have lower productivity (0.5327) (0.0004) (<.0001)
Total Industry 0.40036 0.92404 0.92404

(0.1392) (<.0001) (<.0001) 1.00000

Source: IBGE/ Research Directorate, Industry Cowiilbn, Pintec 2000. Prepared by IPEA/DISET by
transforming data obtained at the source and imcating data obtained from PIA/IBGE, Secex/MDIC,EB
and CEB/Bacen, the MPOG Procurement Net, and Rai&/M

David Kupfer and Frederico Rocha have also shovat tiompanies that innovate and
differentiate products are more present in indabktsectors where assembly activities
predominate, and that companies specialized irdatdized products are more numerous
in process industries (properfy)) Furthermore, 76% of exports of companies that it

% salerno (1991) defines two large groups of praducprocesses: form industries, in which the produc
results either from changes in the forms of maeifr example, usinagem, plastic blowing and dtin,
cutting, stamping etc.) or in the assembly of vagiforms (assemblies in general) or is associatddseme
property independent of the form (such as gasotiement, alcohol — what defines a product is rsofatm,
but the physical-chemical properties is preserdome is interested in the form of a hydrocarbonadéecule

in gasoline; what interests us is its heating amuhlustion power, for example). Among property syste
there are the continuous, in which raw materialasing in and product is coming out uninterruptediyd
the batelada, in which production takes place s, lat determined intervals.
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and differentiate products occur in typical assgmbdustries, and 83.4% of exports of
companies specialized in standardized productsypreal process industries.

In each competitive strategy category, the sedtdisaribution of firms is influenced by the
relative distribution of firms across the Braziliendustrial sector. A specific category may
have a higher percentage of firms in a certain gsgrbecause most industrial firms are
concentrated in said segment. In order to corressiple distortions in the direct analysis
of the percentages in each industrial sector, Tlgeesents the Spearman correldttdar
said three categories of firms, as well as theshguotal. The industrial sector distribution
of firms specialized in standardized products, affirms that do not differentiate products
and have lower productivity follows practically tkame distribution of the total of firms in
the industry, since the correlation of these twegaries with the total is close to +1. For
firms that innovate and differentiate products, ¢befficient is positive and equal to 0.40.
This means that the sectorial distribution of ttasegory of firms is also strongly correlated
with the distribution of the total industry, in gpiof the sharp differences when compared
with the other categories. This statistic increae$.62 when firms that innovate and
differentiate products are correlated with firmeaplized in standardized products.

Overall, these indicators, and the evidence of gékistence of firms that innovate and
differentiate products in all Brazilian industriaéctors indicate that, regardless of the
industrial sector in which the firms operate, tembgical innovation and product

differentiation are competitive strategies pursusd Brazilian firms. These strategies
ensure a more vigorous and competitive presendeno$ on the domestic market, and

contribute towards the obtainment of premium expotes. Therefore, it would be not be
reasonable to assume that technological innovatmh product differentiation would be

successful strategies if intensively oriented tasaspecific sectors, and not to others.
Innovation and product differentiation is horizdnpaenomenon that can, and must, be
present in all Brazilian industrial sectors.

2.7 Regional Development and the Spatial Concentrian of the Brazilian Industrial
Sector

Brazilian industrialization traditionally emergeain the concentration of textile activities,
stimulated by economies of scale and agglomeralfibe. municipality of S&o Paulo is the
center par excellence of national industrial depelent. There are more than 5 thousand
municipalities in Brazil, however the 250 municigias with the highest industrial activity
represent approximately 70% of employment, and nioee 85% of aggregate value and
exports of the Brazilian industrial sector. The ®eastern region is responsible for 79% of
the industrial value added, and 68% of exports. fiigher the technological content of
firms, the higher the concentration of industriativdty: 98% of the total value added of
firms that innovate and differentiate productsnsduced in the 250 municipalities with the
highest industrial activity.

4 This correlation ranks the frequency of firms arle category and of the industry total among irrlst
sectors. The coefficient varies from -1 to +1+[f, this means that the distribution of firms irgiaen
category among the sectors follows exactly the sdistebution hierarchy of the firms of said categéor of
the industry total) which is being correlated. 1f, the hierarchy is the perfect opposite.
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Mauro Borges Lemos, Edson Paulo Domingues, SuetbMad Ricardo Machado Réiz
identified the dynamic centers of the Brazilianusttial sector, which were named Spatial
Industrial Agglomerations (SIAs). Table 9 summasizbese results. The municipality of
S&o Paulo, along with its outlying 120 municipakti is a SIA representing 42% of the
value added of the Brazilian industrial sector.the Midwestern region, the absence of
SIAs reveals that the region’s intense agri-indakzation process has not been sufficient
to create industrial density and productive linkspace. In the North, SIAs were also not
found.

The authors would like to point out that SIAs at@rsgly heterogeneous. The SIAs in the
South and Southeast are polarized by firms thaivate and differentiate products, i.e., the
regions’ industrial dynamics are strongly influedday firms with greater technological
content. In the Northeast, SIAs are concentratetthengreater metropolitan areas of state
capitals and may be considered relatively formlegs) the predominance of regional
firms that do not differentiate products and whpseductivity is lower. The SlAs of the
states of Minas Gerais and Rio de Janeiro are ynaimmprised of firms specialized in
standardized products.

Table 9 Geographic Distribution of SIAs — 2000

Number Share of value added |n
SIAs Municipalities the industrial sector (%)
South 5 66 13
Midwest 0 0 0
Northeast 4 25 6
North 0 0 0
Sao Paulo (surrounding areas) 1 120 42
Southeast (except Sdo Paulo) 5 43 15
Total Brazil 15 254 75

Source: IBGE/ Research Directorate, Industry Comtiton, Pintec 2000. Prepared by IPEA/DISET by
transforming data obtained at the source and ircating data obtained from PIA/IBGE, Secex/MDIC,EB
and CEB/Bacen, the MPOG Procurement Net, and Rai&/M

This team also showed that industrial productiory tma located in a single municipality,
integrated with the flow and ebb of the local nodtistrial productive base, especially
agriculture and specialized services, indicatimggion with a dense urban network. These
regions have been called Localized Industrial Aggaations (LIAS). Industrial production
may also take place on an industrial “island” sunded by a subsistence area, being
considered an Industrial Enclave (IE). The mapmoge by these researchers indicates a
weak presence of LIAs in the national industriadtsgd spectrum, and are generally linked
to an agricultural base, with a greater outgoimidpe capacity. Although IEs are more
numerous, with a relevant share of the industniatipct (6%), they overwhelmingly lack
material resources (capital and income accumulptieith which to promote greater
regional productive integration, due to the loweerality exploitation capacity of the
geographic vicinity.

% See De Negri e Salerno (2005), chapters 9,10 &nd 1
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3 Resources and Potentialities Obtained by Firms ém their Innovative Efforts

Innovative efforts are especially relevant if firmsh to increase their stock of resources
and potentialities. If technological content andht®logical innovation activities are

important weapons in the domestic and internationatket competitive process, what
resources and potentialities are Brazilian indaktfirms obtaining as a result of their

innovative efforts? What is the trend of technotagiinnovation in Brazil? These issues
will be addressed in this section.

3.1 Performance and Innovative Effort of Firms

The study of technological innovation in the Bremil industrial sector conducted by the
IBGE (Pintec/2000) indicates that 31.5% of firmsthwten or more persons employed
introduced some sort of innovation. This index moWwn as the rate of innovation. It also
means that 68.5% of Brazilian industrial firms @eetl not having introduced any type of
innovation, nor market-wide process innovationsdgwation for the firm).

Eduardo Viotti, Adriano Baessa and Priscilla Koéfleconducted a comparative study
between the Pintec/2000 and the third round ofvation research held in EU countries,
under the coordination of Eurostat (CIS3). Thegults show that the rate of innovation in
the Brazilian industrial sector is significantlyer than the rate of industrial innovation in
European countries. The highest rates of innovadom 49% for Denmark, 51% for
Holland, 59% in Belgium, and 60% in Germany.

International comparisons must always be handleth vprudence. Notwithstanding
methodological issues regarding comparisons, tdogmal innovation investment
decisions are conditioned by the economic enviranir(&ability, growth, openness of the
economy, etc.). Thus, it is possible that the expo®f Brazilian industry to international
competition between 1998 and 2000, as well aslihages in the macroeconomic scenario
brought about by the alteration in the exchangémwegn January, 1999 (and, therefore,
probably partially captured by the Pintec betwe®98lLand 2000) may have affected
Brazilian firms differently, in comparison with Eapean firms. It this therefore plausible to
believe that the low rate of technological innowatin the Brazilian industrial sector is
affected by other factors linked to the industsiaticture.

Besides the differences regarding the rates of viatan, most Brazilian firms only
introduce process innovations. Generally, most gema firms introduce innovations in
products and processes simultaneously. This irelicattechnological innovation standard
that is quite different from the Brazilian standaPdocess innovations, especially processes
which are new to the company (i.e., known on trerket), predominant in innovating
firms in Brazil, indicate an innovation standarthad at reducing costs, strongly associated
with the dissemination of technologies availabletlom market. It is important to point out
that the introduction of a new product or processaodemanding market such as the
European market actually means that that this n@edygt or process is introduced on an

%6 See De Negri e Salerno (2005), chapter 16.
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international scale. The introduction of a new pssor new product on the Brazilian

market is entirely different.

Table 10 - Percentage of Innovative Firms — 1998-@0

Innovative Product Innovators Process Innovators
Competitive Strategy Total New on New for ‘Tota. New on | New for
market company: | market | company
Innovate and differentiate products 100.0 100.0 100.0 284 | 706 357 48.5
Specialization in standardized
products 44.5 26.2 45 23.1 356 5.7 31.6
Do not differentiate and have lower
productivity 26.4 134 1.9 11.7 214 1.3 20.4
Total 315 176 4.1 14.4 25.2 2.8 23.3

Source: IBGE/ Research Directorate, Industry Cowtilbn, Pintec 2000. Prepared by IPEA/DISET by
transforming data obtained at the source and incating data obtained from PIA/IBGE, Secex/MDIC,EB
and CEB/Bacen, the MPOG Procurement Net, and Rai&/M

Note: Percentages by category of competitive gjyat€hus, 4,5% on line 2 and in Column 3 mean 4h%%

of the companies that specialize in standardizesiymts introduced new products on the market. Since
companies may simultaneously innovate productspaadesses, either new for the company or new on the
market, the percentages do not add up to 100%.

The innovation of a new product for the market afd new process for the market is
much less frequent among firms, reaching 4.1% a@%o2f the total, respectively. Firms
that innovate and differentiate products are, bfinden, 100% innovative, since to be
included in this category, they must necessarilyhegeinnovators of a new product for the
market. However, it must be pointed out that 70df%hese firms also innovate processes,
of which 35.7% have innovated new processes for dbmestic market. The high
percentage of firms that innovate products and ggses among firms that innovate and
differentiate products seems to reveal that thevation of a new product for the market
also requires efforts towards process innovatidre fechnological innovation standard of
firms specialized in standardized products is d#ifé than that of firms that innovate and
differentiate products.

Among firms specializing in standardized produ8&.6% implement process innovations,
and 25.6% implement product innovations. A simbat less intense standard is found in
firms that do not differentiate products, and whpseductivity is lower: 21.4% of these

firms innovated processes, and 13.4% products.

Overall, these figures demonstrate that therediéf@rential in the technological innovation
standard of firms that innovate and differentiatedpicts when compared with the other
firms. These differences were identified by Priacoeller and Adriano Baes$aln firms
specialized in standardized products, and in tiibae do not differentiate products and
have lower productivity, innovative behavior isostgly associated with technological
diffusion, which takes place in an especially ral@vmanner, namely process innovation.
With regard to firms specializing in standardizedducts, the percentage of innovative

2 See De Negri e Salerno (2005), chapter 14
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firms is greater than the percentage that do ré¢rdntiate and have lower productivity,
indicating a greater concern, in this category,hwiegard to productive efficiency
(technical and of scale). There are numerous fitmas do not differentiate products and
have lower productivity, generally small and midesl firms, that do not innovate nor
participate in technological diffusion processesd are normally outdated both from a
technological as well as a productive efficiengnsipoint.

Victor Prochnik and Rogério Dias Aradfoargue that firms that do not differentiate
products and have lower productivity follow foustinct technological strategies. The cost
rationalization strategy predominates in sectotsicivare less intensive in technology, as
well as in small firms. The latter do not innovaige to their small scale of production, or
because they do not identify such a need, giverstdiglity of their product or process on
their respective markets. Those firms that seekreuce costs generally introduce
innovations that are more due to the availabilitpaamew model of machine or equipment
acquired from a capital goods supplier than totailgel purchase plan. Firms that seek to
reposition themselves on the market solely thromigiduct innovation are also small, and
show defensive behavior towards the market. Fitmas do not differentiate products and
have lower productivity that introduce product grdcess innovations seek competitive
advantages, and frequently their technologicatesgias are associated with the purchase of
a machine which offers the alternative of a newdpod. However, there are, in this
strategy, aggressive firms that seek market nielnelstake advantage of the opportunities
provided by technological and market developments.

The numbers presented in Table 11 confirm the eael¢hat the diffusion of technology
dominates the innovative behavior of firms that rdu differentiate products and have
lower productivity. When we observe information aetjng who is mainly responsible for
innovation, it may be noted that 78% of firms th@toduce process innovations among
those that specialize in standardized products Iradieated that innovation was mainly
due to another company. In firms that do not défeiate products and that have lower
productivity this percentage reaches 88.3%; in géhtisat innovate and differentiate
products, less than half (47.5%) of process inromatare introduced by another company.
Even in the case of product innovation, technolalgidiffusion is greater in firms
specializing in standardized products and in fitlmst do not differentiate products and
have lower productivity when compared with thosa thnovate and differentiate products.
In firms that innovate and differentiate produc®5% of product innovations were
introduced by the firm itself, by another companytle group, or through cooperation.
This percentage is 88.5% for firms specialized temgardized products, and 78.1% for
firms that do not differentiate products and hawedr productivity.

2 See De Negri e Salerno (2005), chapter 6
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Table 11 - Innovation due to Competitive StrategyPercentages in Relation with the
Total of Product and Process Innovating Firms- 198-2000

Competitive Strategy Product Other company; Company in Other
in group cooperation companies

Product

Innovate and differentiate 65.6 17.0 12.3 5.0

products

Specialized in standardized 72.6 6.0 9.9 115

products

Do not differentiate products and 71.6 0.5 5.9 21.9

lower productivity

Total 71.4 3.8 7.8 17.0
Process

Innovate and differentiate 30.7 6.6 15.2 47.5

products

Specialized in standardized 13.1 25 6.3 78.1

products

Do not differentiate products and 8.1 0.1 3.5 88.5

lower productivity

Total 10.6 1.2 4.9 83.3

Source: IBGE/ Research Directorate, Industry Cowiilbn, Pintec 2000. Prepared by IPEA/DISET by
transforming data obtained at the source and imcating data obtained from PIA/IBGE, Secex/MDIC,EB
and CEB/Bacen, the MPOG Procurement Net, and Rai&/M

In spite of the distinct technological innovatiotarsdard of firms that innovate and
differentiate products in comparison with thosecsgdezed in standardized products, and
with those that differentiate products and haveeloproductivity, it must be pointed out
that the firms belonging to the latter two categstthat introduce product innovations do so
at the expense of a greater individual effort, @amparison with firms that innovate and
differentiate products: 29.3% of firms that innavaand differentiate products either
introduced product innovation jointly with anotheompany belonging to the same
business group, or did so in cooperation with ott@mpanies. In firms specialized in
standardized products, this percentage is 15.9%, imarfirms that do not differentiate
products and whose productivity is lower it is 6.4%

The individual effort of firms specializing in stdardized products and of firms that do not
differentiate products and have lower productivityt innovate becomes more evident
when we analyze data regarding internal R&D expenels as a proportion of innovating
firm revenue, presented in Table 8. If only innavgtfirms are analyzed, the average
percentage of internal R&D spending in relatiortite revenue of firms that innovate and
differentiate products is 3.06%, in firms specialig in standardized products (with
innovation), it is 2.03%, and in firms that do rbfferentiate products and have lower
productivity (with innovations), it is 1.36%.
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Tabela 12 -Average Percentage of Spending on Innovative Actitees in relation to
Revenue of Firms by Competitive StrategyYear:2000

Internal R&D Acquisition
Competitive Strategy All firms Only innovating firms | of external
R&D
Innovate and differentiate 3.06 3.06 0.35
products ) ) )
Specialized in standardized 0.99 203 0.6
products ‘ ) )
Do not differentiate products 0.39 1.36 0.17
and have lower productivity ' ' '
Acquisition of Acquisition of Training Introduction
Competitive Strategy other machinery and of
knowledge equipment innovation
Innovate and differentiate 264 9.43 0.63 119
products ' ) ' '
Specialized in standardized 0.66 27 86 0.67 0.51
products ) ’ ’ )
Do not differentiate products 0.27 31.08 0.63 0.74
and have lower productivity ' ' ' '

Source: IBGE/ Research Directorate, Industry Comtiton, Pintec 2000. Prepared by IPEA/DISET by
transforming data obtained at the source and ircating data obtained from PIA/IBGE, Secex/MDIC,EB
and CEB/Bacen, the MPOG Procurement Net, and Rai&/M

Also part of the innovative effort of companiesti®e capacity of firms of entering into
cooperative alliances and partnerships aimed dtntdogical innovations. Partnerships
differ according to the innovation standard of tlaéegory of firm. The innovation standard
is also reflected by the main sources of innovaitidormation. Noteworthy is the fact that,
for all competitive strategies, the main sourceimfbrmation declared was internal,
revealing that the internal effort is decisive —ami@g that instruments that stimulate
internal innovation activities may potentially ptme positive results. It may be observed
in Table 13 that, considering only those firms thave introduced innovations, the highest
percentage was that of firms that innovate andeddfftiate products, which considered
sources of information from “other companies of gneup” and “clients and consumers”
as highly important, which is coherent with the patitive strategy pursued, aimed at
opening niches, creating needs, differentiatinglpots — client relations are fundamental,
and resorting to other companies of the group atd&that the strategy is a group strategy,
and not only of a single unit. Firms specializedstandardized products, and firms that do
not differentiate products and have lower produtgtively more heavily on “machine
suppliers” and “competitors”, which is consistenith strategies oriented by cost
reduction, either via the diffusion of technologyr by imitating better-positioned
competitors.

Firms may innovate, and thus expand their cooeraind exchange of information with
other firms that also innovate, or join effortsdrder to introduce intended technological
innovations. José Eduardo Cassiolato, Jorge NagukeirPaiva Britto, and Marco Antonio
Varga$® analyzed cooperation and technological innovatiations, and found evidence

29 See De Negri e Salerno (2005), chapter 13
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that reinforces the complex nature of cooperatirks| learning mechanisms and
innovative performance. Nevertheless, these autidemonstrated that companies
comprising cooperative arrangements engaged invative activities tend to outperform
companies that do not participate in said arrangésneegardless of category or group.

Table 13 - Percentage of Innovative Firms that Comder Sources of Innovation
Information Highly Important

Internal Other Machine Clients
Competitive Strategy companies of : and Competitors
sources suppliers
the group consumers

Innovate and differentiate 607 28.1 29 9 496 19.9
products
Specialized in standardized 532 95 408 379 291
products
Do not differentiate proqlu_cts 441 11 35 7 343 295
and have lower productivity

Source: IBGE/ Research Directorate, Industry Cowatilbn, Pintec 2000. Prepared by IPEA/DISET by
transforming data obtained at the source and incating data obtained from PIA/IBGE, Secex/MDIC,EB
and CEB/Bacen, the MPOG Procurement Net, and Rai&/M

The importance of cooperation, partnerships, ared willingness to share information,
which apparently seem to be attributes which alevaat to innovation, is not however
reflected by such acute restrictive elements. Qhnlyo of innovative firms, among those
that do not differentiate products and have lowdpmtivity, consider the lack of
information regarding innovation as one of the n@bstacles to innovation as being highly
important, and 5.2% considered the lack of inforamatregarding the market as being
highly important. With regard to cooperation, odl§% of innovative firms, that do not
differentiate products and have lower productivitgnsidered the lack of cooperation as
one of the main obstacles to technological innavatis being highly important. These
percentages are even lower in firms that innovate differentiate products, and in firms
specializing in standardized products. ApparerBisgzilian firms are well-informed and
knowledgeable of the market. This may occur bec&usaeilian firms consider innovation
as something to be pursued, and thus do not feeh¢led for information to innovate; by
not having innovation and differentiation as ohljees, and by concentrating on
standardized products or low-quality goods, knogkedf the market is not needed. This
seems to be one of the problems that needs todressed: a more pro-active stance with
regard to product innovation and differentiationymiand companies unprepared with
regard to their information and market monitoriygtems, which may indicate the need for
innovation encouragement campaigns, in the samed nasl those that have been
implemented for quality.
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Table 14 - Percentage of Innovative Firms that Conder Specific Problems Affecting

a Firm’s Innovative Capacity as being Highly Important

Competitive Strategy Economic risk High costs Lack of funding
sources

Innovate and differentiate products 324 27.6 23.6

Specialized in standardized products 26.2 29.1 23.1

Do not .d.|fferent|ate products and have lowe 26.6 351 274

productivity

Source: IBGE/ Research Directorate, Industry Cowatibn, Pintec 2000. Prepared by IPEA/DISET by
transforming data obtained at the source and incating data obtained from PIA/IBGE, Secex/MDIC,EB
and CEB/Bacen, the MPOG Procurement Net, and RaiE&/M

There is homogeneity among the types of firms wéitjard to the perception of problems
affecting innovative capacity. Table 14 presents plercentages of innovative and non-
innovative firms in each category that attributedag importance to “economic risk”, “high
costs”, and the “lack of funding sources”. Theseehfactors are strongly correlated with
each other, since the economic risk of an innoeadistivity is directly related with the cost
of said activity, and to the possibility of firmd$taining adequate funding and payment
conditions.

3.2 Resources and Potentialities: Technological lmwvation Yields Results for the
Company

The objective of a firm engaging in technologicalovation efforts is to increase available
resources and potentialities within the firm, ahdst obtain competitive advantages that
may increase revenue. The impact of technologmmabvation, in terms of resources and
potentialities, may be seen in Table 15, which gmées the percentage of firms that
attributed great importance to specific impactsrugite technological innovation process.
In firms that innovate and differentiate produdtsjovation has a greater impact on both
the improvement of a product’s quality and on th&ease in product offering. In fact, one
of the most important assets of this category, wdmmpared with the rest, is the capacity
to differentiate and improve the quality of product

Among firms that innovate and differentiate produdt6.8% attributed great importance to
technological innovation with regard to increasitmg product offering. For the other
categories of firms, this percentage is signifialdwer (28.7% and 24%). The strategy of
channeling available resources within the firm togathe generation of innovations that
increase the potential capacity to differentiatd amprove the quality of products offered
is reflected by the position of the firm on the kedr being a function of it.

When we examine the implications of technologicalavation with regard to productive
processes, it may be observed that the percenfafjens that attributed a high level of
importance to the increase in productive capaaig o the flexibility of production is

greater in firms specializing in standardized priduas well as in firms that do not
differentiate products and have lower productivity.fact, the firms in these categories
channel their available resources towards incrgadireir productive potential. Being
producers of less differentiated goods, the inneeafirms of these categories tend to
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increase their potentialities by seeking to dostme the best way possible. This is why the
great majority of innovations introduced by theism$ are in process innovation.

An especially relevant figure which may be obsenvedlable 15 is that 23.1% of firms that
innovate and differentiate products attributed ghhievel of importance to innovation
directed towards external market compliance. Immdir specializing in standardized
products, this percentage is 13.2%. These figurdisate that there is a significant number
of firms in the Brazilian industrial sector thatrato comply with the external market, and
may therefore consider this in their business esiies. External market compliance is also
reflected by the export premiums obtained by fithet innovate and differentiate products.
These numbers are especially relevant in the cucartext, for they show that presence on
the international market has become part of thevtjrstrategies of a growing number of
companies, and is no longer considered a residgakito be addressed during periods of
internal market constraints. A large percentagefimofis that introduced technological
innovation in order to comply with the internatibnaarket suggests that something new is
taking place in the Brazilian business outlookthit hypothesis deserves further research
with “innovative” Brazilian businesspersons, evidemnmay be found in the analysis of the
internationalization trend of Brazilian firms.

It is important to note that innovating firms gealr considered that innovation improved
product quality, allowing market shares to be naimd or expanded among innovating
companies. A significant proportion of these firstated that innovation allowed them to
enter new markets, reducing costs and environménjzdcts, and facilitated compliance
with internal and external market norms. In otherds, they have shown that innovation
yields results for the firm, regardless of theimpetitive strategy.

A particularly relevant potentiality in competitivess among firms is the capacity to
promote strategic and organizational changes. Tiseme well-defined causal relationship
between these changes and technological innovafi@ehnological innovation both
stimulates, and is stimulated by, change: 39.1%rofs that innovate and differentiate
products declared having made changes in theirocatp strategies. Since changes in
corporate strategies were considered product antketnachanges, those firms that
innovated new products for the market were, in,fawdre aggressive firms, not only in
promoting new products, but also in securing newketa. More than 50% of firms that
innovate and differentiate products also made cbsuig their management, organizational
structure, and marketing. The percentage of chasglwer in firms specialized in
standardized products, and in firms that do noted#htiate products and have lower
productivity. Changes in product esthetics and gfesire more easily implemented, and
therefore most firms introduce these changes réggrdf their competitive strategy.
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Table 15 — Impact of Innovation: Percentage of Inneating Firms that Attribute
Great Importance to Innovation over Aspects of the&Competitive Process

Product Market
o - Improved Increased Allowed Increased Allow the
Estratégia competitiva | hroduct quality product maintenance market opening of
offering of market share new markets
share
Innovate and
differentiate products 61.2 46.8 55.8 47.5 34.9
Specialized in
standardized products 57.1 28.7 50.6 39.9 23.7
Do not differentiate
products and have 55.6 24.0 47.7 34.6 21.0
lower productivity
Process
Estratégia competitiva | Increased Increased Reduced labor! Reduced Reduced
productive production costs raw material energy
capacity flexibility consumption; consumption
Innovate and
differentiate products 34.1 32.7 23.7 10.6 8.8
Specialized in
standardized products 42.5 36.7 24.2 9.2 9.0
Do not differentiate
products and have 43.6 34.6 22.3 7.2 8.3
lower productivity
Other impacts
Estratégia competitiva | Reduced environmental Compliance with Compliance with
impact domestic market domestic market norms
norms
Innovate and
differentiate products 28.8 32.9 23.1
Specialized in
standardized products 274 23.0 13.2
Do not differentiate
products and have 22.2 15.9 1.8
lower productivity

Source: IBGE/ Research Directorate, Industry Comtiton, Pintec 2000. Prepared by IPEA/DISET by
transforming data obtained at the source and ircating data obtained from PIA/IBGE, Secex/MDIC,EB
and CEB/Bacen, the MPOG Procurement Net, and Rai&/M

4. How Can the Innovative Efforts of Firms be Incressed?

A significant share of firms, responsible for 25.@%industrial revenue, have considered
innovation and product differentiation as being artpnt for performance. Innovation is

important because it amplifies a firm’'s availabésaurces in the competitive process.
Innovation and product differentiation have postigffects upon job creation, revenue,
export performance and business growth. It haslaeno demonstrated that national equity
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firms are more involved in innovative efforts théoreign subsidiaries operating in the
Brazilian industrial sector, and that the interoadlization of national equity firms is an
important step towards innovation and product d#fféiation. The Brazilian industrial
sectors is quite concentrated from a spatial sw@intpand most Brazilian industrial
production (62.6% of gross revenue) is done bydiapecializing in standardized products.

There is a reasonable consensus that the innovaffeets of firms in the Brazilian
industrial sector are still insufficient, or belavhat they could be in an economy that seeks
higher rates of growth and strives to be bettertipogd in the international trade scenario.
How can the innovative efforts of Brazilian firme Increased? This is a central issue in
Brazilian sustainable development.

In order to grasp the role of the various sourddaraling in the probability of a firm being
innovative, Arbix, Salerno and De Negri (2004a) énasstimated models relating the
innovative capacity of firms, product innovatingdaprocess innovating, with the relative
participation of internal, private or public souscever the total of other R&D spending,
and the relative participation of internal, private public sources over the total of other
expenditures in technological innovation activitiééith regard to R&D spending, a firm’s
internal funding sources are twice as importanttémhnological innovation than public
funding. Results show that an increase in the @pdiion of internal funds over total R&D
spending is twice as important for the firm towanasoducing technological innovation
than a relative increase in the source of publi@ing. Also regarding R&D spending, in
the case of product innovation, internal fundinghtoes to be more important in
determining the probability of a firm innovatingpaoduct, followed by private funding,
and lastly, by public funding; in the case of pige@novation, private and internal sources
were not significant, and public sources becameniagn explicative variable for the
probability of a firm innovating a process.

Ricardo Pereira Soar@has shown that government purchases may stimntaeation in
industrial firms. However, in the Brazilian cas@mis that benefit the most from the
governmental procurement system are smaller bus#sesvhich are labor-intensive, and
whose spending on product differentiation and iration is lower. The proportion of firms
that innovate and differentiate products is relgismall in overall government purchases.
Therefore, it appears that the current governmemtysement system does not stimulate
innovation in firms. The conclusion of this studythat in order for the government to alter
this situation, and stimulate firms to innovateshbuld consider combining two conditions:
more rigid product quality specifications, and adlene by which these specifications are
to be met.

In process innovation, public funding seems to &atively more important that other
sources of funding. This seems to be reasonalples giublic sources of funding such as the
National Economic and Social Development Bank (BMEpEand the Bank of Brazil (BB)
finance the purchase of machinery and equipmert us@rocess innovation. The results
also show that the importance of public fundingonocess innovation is greater than in
product innovation, and that, for R&D spendingemial resources are more relevant.

The results of this section point out important licgtions for the Industrial Policy that the
Federal Government has been developing and impkeamgernwhose central theme is

30 See De Negri e Salerno (2005), chapter 8
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innovation. Since innovation may be stimulated tydr private costs and risk, adequate
instruments need to be developed. Assuming, howdvatr market oriented-innovation is

more relevant (product innovation), private spegdiren becomes the explicative variable.
But, if associated with the fact that R&D spendingprivate companies is low, the data
may be interpreted differently. Few sources of jmubinding are available for product

innovation, subject to limited resources and Idtsed tape. Only recently did the BNDES

reintroduce the Technological Fund (Funtec) accgrdo new guidelines — but this fund is

aimed at large corporations. There is a lack ofliiug for innovative companies to grow,

mainly post-incubation.

Nevertheless, it is crucial that private R&D spegdbe stimulated. The Innovation Act and
the Biosecurity Act are steps in the right directicA consensus may be reached by
government, the business sector, and researchrgemgarding the need to improve
instruments that promote innovation in companieg, way of fiscal and non-fiscal
incentives.

5. Conclusions

The research conducted in the Innovation, Techmodbdgtandards, and Performance in
Brazilian Industrial Firms project presents two elbes: a) the Brazilian industrial
databases were jointly analyzed for the first tigueg b) industry was analyzed according
to competitive strategies, instead of traditiorréecia such as size and sector.

Several of the results obtained are extremely agigvand empirically show that, in the
Brazilian case, innovation and product differembiat strategies are effectively more
promising in helping companies obtain better plaeetmon the external market, create
more jobs, and pay better salaries. Until now, csdies and limited surveys were the
only available sources of information in Brazil daimnovation was justified based mainly
on the literature of central economies.

Some of these results deserve mentioning, with rtapd implications for development
policies:

a) The strategy of innovating and differentiating prots has a positive net effect on
salaries. This reveals that product differentiateomd innovation incentives (via
R&D, product design and conception activities, depment of brands, etc.) may
contribute towards increasing salaries, in a vigioucle.

b) Innovation is positively correlated with exports. dther words, if innovation is
stimulated, exports are also stimulated, whichxgeenely relevant in a country
subject to external restrictions.

c) Innovation yields results for firms: product qualimproves, market shares are kept
or expanded, new markets are opened, costs ancbemeantal impacts are reduced,
and internal and external market norms are moréyemsnplied with.

d) National equity companies make more efforts towardsvation than foreign
companies. This contradicts previous studies base®INTEC data. This result
was only possible because we were able to econcalbtrhandle the microdata of
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several industrial databases. On the other hamsl,rélsult is consistent with the
commonly held idea that most innovation introdugaedoreign companies is, on
average, developed abroad.

In order to promote changes in the competitive &ark of the Brazilian industrial sector
towards innovation and product differentiation, tinments need to be developed,
entrepreneurship must be stimulated, and informatiist be disseminated so that more
companies may engage in innovation and create rignidistruments that cover the entire
venture capital chain — from seed capital to fugdiar small and mid-sized business
growth. Given the adequate proportions and reacBrasil Inovador” program may be
launched, similar to the Brazilian Quality and Rroiivity Program, so that innovation may
become part of the business, academic, worker anelgmental agendas.

Much has already been done. In Brazil, sectoriald$ucurrently provide resources, in
accordance with PITCE guidelines. The BNDES hadempnted new programs to foster
important areas for industrial development, andwuation is now back on the agenda. The
Ministry of Science and Technology (MCT) and thejfct and Studies Funding Agency
(Finep) have established guidelines for joint depeient between the business sector and
science and technology agencies. The IndustriaPzeduct Tax (IPI) on capital goods has
been reduced and is expected to be eliminated edlteg an accelerated depreciation
scheme has been implemented to stimulate invest@ewing other measures.

The results of the project suggest, in spite offedldifficulties, that the national innovation
support policy, such as the Pitce, has a good ehahbeing successful The evolution of
the legal framework, with the approval of the Inabon Act and the Biosecurity Act, the
fiscal reform debate, together with the instituiband political development measures set
forth by the Pitce — which calls for the participatof the Ministries of the economic area,
and the creation of the Brazilian Industrial Deysl@nt Agency — can now count on a
renewed business sector, aware of the domesticai®idnal market opportunities, more
conscious of the benefits that innovation may pievior business, which may vyield
valuable fruit for the country, contributing deemsly towards a long-term sustainable
development cycle. This cycle may prove to be eawere positive if a new stance is taken
in the country — ensuring that industrial, techigatal and foreign trade policies work
hand-in-hand with educational policies on all lev@trong stimulus towards schooling and
quality teaching), with the national regional degehent policy, and with income and
investment policies focusing on infrastructure.sTiould not only potentialize the effects
of the PITCE, but would also prevent some of thebf@ms faced by industrial policies in
other periods.
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