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ABSTRACT

Based on the evolutionary approach, in this papemdeal with the growing importance of
National Innovation Systems (NIS) for socioeconodegelopment, focusing on the Brazilian
case. For this, initially we discuss the connedidmetween NIS and socioeconomic
development. Next, we discuss a set of reportsadiidal statistics that indicate the current
reality of the Brazilian innovation system. In timerspective, we analyze the challenges and
perspectives for Brazil in the face of the econany society of the 21st century, which are
increasingly complex and globalized. It is consedethat, despite the advances since the
1990s, the Brazilian innovation system lacks adpestis to effectively and efficiently
contribute to the Brazilian socioeconomic developine

Keywords: Brazil. Innovation Systems. Socioeconomic. Develeptn Evolutionary
Approach.

RESUMO

Com base na abordagem evolucionaria, neste arag@ntos da crescente importancia dos
Sistemas Nacionais de Inovacéo para o desenvoltinsacioecondomico, com foco no caso
brasileiro. Para isso, inicialmente discutimos asegdes entre o sistema nacional de
inovacdo e o desenvolvimento socioeconOmico. A isegliscutimos um conjunto de
relatorios e estatisticas oficiais que indicam alidade atual do sistema de inovacao
brasileiro. Nessa perspectiva, analisamos os dssafias perspectivas do Brasil diante da
economia e da sociedade do século XXI, cada vez coanplexas e globalizadas. Considera-
se que, apesar dos avancos desde a década de 5@86ma brasileiro de inovacao carece de
ajustes que contribuam de forma efetiva e eficipat@ o desenvolvimento socioeconémico
brasileiro.

Palavras-chave: Brasil. Sistemas de inovagdo. Socioeconomico. edamento.
Abordagem Evolucionaria.
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J. Vargas, A. N. Santos 66

1 INTRODUCAO

An expressive socioeconomic development is imprigbabithout innovation,
especially in the beginning of this 21st centuryeTnternational technological vanguard is a
sine qua norcondition to reach and remain among those withpessibilities of a vigorous
socioeconomic dynamic. To do so, creating an effecand efficient NIS is practically a
must.

In this vein, we aim in this study to examine thewgng importance of NIS for
socioeconomic development, focusing on the Brazitiase. The basic questions that will be
discussed are the following: i) what are the maionnections between NIS and
socioeconomic development? ii) what do the offigigports and statistics on the current
reality of the Brazilian innovation system pointst® iii) in this perspective, what are the
main challenges and opportunities presented foziBrathis complex and globalized context
of the 21st century?

Methodologically, a theoretical reading of a hetleno nature is adopted, more
specifically the evolutionary approach on Econonfec$a Nelson & Winter, 1982). For the
literature review, secondary bibliographic sourfresm researchers dedicated to the object of
study were used. It supports and is supported bgeamtual, statistical and analytical studies
of official institutions addressing the theme. Saohéhem are the Organization for Economic
Cooperation and Development (OECD), Atlas of Ecoico@omplexity (AEC), World Bank
(WB), United Nations Educational, Scientific andlt@tal Organization (UNESCO), Instituto
Brasileiro de Geografia e Estatistica (IBGE) andnistério da Ciéncia, Tecnologia e
Inovacédo (BRASIL/MCTI/Encti).

This article is structured in three sections, thgewith this introduction and the final
considerations. In the second section we presené s the main relationships between NIS
and socioeconomic development, showing — in additiothe definitions of some concepts
that will permeate the study — how both interaatl &edback. In the third, we interpret
official documents and statistics of formal indiibas, in order to overview the innovation
system in Brazil. The previous sections will pravitheoretical insums for the fourth, in

which the contemporary challenges and opportunitiethe country are analyzed.
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2 NIS AND SOCIOECONOMIC DEVELOPMENT: MAIN CONNEC TIONS

The first writings on the NIS date back to the 1&tmtury, stemming from the studies
of Friedrich List ([1841] 1885), that addressedteysc interactions between countries and
within them. The fundamental idea was that of atesys such as a continuous process
between different institutions, in which the authivestigated the trajectory of the United
States and England. This theme was resumed in atee 1980s, inspired by the rapid
technological changes that are still ongoing. Far éxpression NIS there are several non-

consensual definitions, among which four stands out

i) the network of institutions in the public andvatte sectors whose activities
and interactions initiate, import, modify and dg& new technologies
(FREEMAN, 1987, p. 1);

ii) all parts and aspects of the economic structur the institutional set-up
affecting learning as well as searching and exptp(LUNDVALL, 1992, p.
12);

iii) a set of institutions whose interactions detgre the innovative
performance [...] of national firms (NELSON, 19934);

iv) all important economic, social, political, orgsational, institutional and
other factors that influence the development, difin and use of innovations
(EDQUIST, 1997, p. 14).

From these definitions, noted th&illS encompass the flow of information and
technology between institutions, people and conggrmssential for the innovative process at
the national level. They result from a complexdfaelationships among the various actors of
the system, especially government research inssit@ompanies and universities.

The innovation system conception assumes that easé is unique and should be
analyzed in its context and according to its spatids, with which its critics — especially
those of economic orthodoxy — judge it methodolaliycdiffuse. This criticism advances on
the systemic and endogenous view of public poljcsgsce the government is seen in this
approach as an active agent — coordinating publicips — and not as a market failure.

It is also considered the “concept of global pulgkods and the notion of knowledge
as a global public good” elaborated by Stiglitz929p. 15). It understanding the NIS as
something that can efficiently and effectively admite to reflection and action as
instruments that should be oriented not only tanectic growth, but to the promotion of the
socioeconomic development of international andomali communitiesEquitable use and

production of global knowledge directly require allective initiative. The international
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J. Vargas, A. N. Santos 68

community faces a challenge, that is, to make atneat system of voluntary and cooperative
governance turn to the collective interests of all.

Associated with this conception of knowledge as ublip good is the role of
innovation for the socioeconomic development of ntoas. For Fagerberg, Srholec &
Verspagen (2010), innovation is seen as carriedbguhighly skilled R&D intensive hubs
located in the world’s leading centers of exceleenérom this perspective, innovation is an
exclusive activity of advanced countries. Howewitiere is another way of looking at
innovation that goes far beyond this high-tech iemdg a broader perspective, innovation —
such as trying new or improved products, proceses&gys to do things — is just one aspect
of most socioeconomic activities. Thus, innovatstiould be perceived as a relevant practice
for all existing communities.

From this discussion emerges another, which, in,tunfolds in two others: the
importance and implications of NIS for the sociaemmic development agenda. Given the
complexity of the innovation process, attempts ntegrate it into a system have — in
developing countries — emphasized its implemematia formal institutions, oriented to the
adaptation and absorption of established practices.

Nevertheless, other aspects have been neglectbdsa countries, such as an agenda
focused on the learning process. It is an essepaal of the innovation process and,
consequently, the learning process is carved bytiped experiences and the economic
structure in which it is perpetuated. Uniquely mexging developing countries, learning is
linked to the natural capabilities needed to tramsfand modify knowledge to meet and
adapt local conditions and context (OECD, 2010).

Another aspect of the relations between NIS andbsoonomic development
is the structural change — in full course — of pneductive paradigm, that is, the transition
from essentially industrial economies to the premhamce of service economies as a majority
portion of gross domestic product (GDP). This istipalarly critical when it comes to the
accelerated internationalization of services. Togsurs in progressive competitive global
dynamic, where technology allows virtually barrieze entry and exit from markets
(including labor). There is no economy or societymune to this, which imposes
socioeconomic challenges and opportunities, pdatiiuover developing ones (PHILLIPE
and LEO, 2010).

The robotization of procedures continues to evobadtware today can do as never
before tasks that were previously done by peopléelaim is increasing competitiveness and
existing as companies, it requires changes in tganization, such as methods and ways of
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relating to the customers (and citizens, in thesaafsthe State). Thus, it can be seen as a
threat, but it also offers many opportunities.

In this vein, it is important to consider the sédssues involving the theme of
innovation (and NIS). According to Kline & Rosenbefl986), social issues matter: the
increase in technique is an historical labor sawdnch leads to debates nowadays about
socio-technical systems and social technology. &tbhes, it is necessary to look at the
innovation process as a change in the system abotewwhich encompasses the market
environment, stock of previous technical knowledgeduct life cycle, in addition to the
various social contexts in which it is inserted.

In the current economic and social stage, veryainbd and complex, some of the
main connections of NIS with socioeconomic develephremain theoretically manifested,
as well as the importance of the former in suppgrthe latter, as both interact and feed back
into a cumulative circular process. This favors #doption of a sustained development
strategy that can effectively contribute to the iayement of living conditions in general, a
thing certainly desired by all societies and tihaBrazil in particular is still much to advance.

In order to conform a brief overview of the inndeat system in Brazil and
empirically attest its importance for national ssmonomic development, the following
section will be dedicated to the presentation artdrpretation of some statistical data and
official documents of international and nationadtitutions.

3 NOTES ON INNOVATION IN BRAZIL: TIMID ADVANCES

With regard to Brazil, a country with numerous bigtal obstacles to its
socioeconomic development, it can be affirmed itisahnovation system — which began to be
implemented only in the 1980s — continues to presenintermediate level standard. His
actions in this area — to be discussed in the smntion — are of the type top-down without the
recognition of their most promising and advantageoighesThis discussion is recurrent in
the Brazilian academic literature.

Albuquerque (1996), for example, based on the defirs of NIS and the
systematization of the data that have been alreawjing on science and technology (S&T)
divided the standards into three distinct categoriethose that allow advanced countries to
maintain the international technological vanguandthose that allow countries to aim the

dissemination of innovations, since they absorb d@dgances generated in the previous
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category; iii) those who have not completed, arenature and without a S&T structure
suitable for the productive sector and that contab little to the development of the country.
Brazil, according to the data revealed by the autfedl into this last category, in a much
lower standard than the mature NIS in that moment.

Despite almost thirty years of many initiatives the implementation of a successful
innovation system in Brazil, all this time was remough to achieve success on such a
journey. Brazil has consolidated institutions aé thnovation system through measures very
similar to those adopted in countries with innowatsystems considered mature. However, it
has not yet managed to create or make the existimaction channels capable of providing
legal certainty, encouraging interactions and gjviolynamism to the components of the
system (TURCHI; MORAIS, 2017).

UNESCO (2015, p. 10-11) also indicates that despd#eadvances of Brazil, it has not
been able to align with the leading countries seegch and development (R&D) investment
(especially the public one). Public commitment &ORhas remained unchanged since 2008,
although the private sector has increased slightiym its own effort. All companies in the
research conducted in the triennium 2015-2017 tegoa fall in innovation activity since
2011 What we can expect is that this trend will havie@$ on spending if the Brazilian
economic slowdown persists.

This assertion is corroborated, for example, bydata provided by IBGE/PINTEC
2017 (2020), which shows that just over a thirdBadizilian companies made some effort to
innovate between 2015 and 2017 (figure 1), whialmisatisfactory for more robust advances

in the sector.
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Figure 1 - Participation in the number of companieghat have implemented product or
process innovations, by sectors of activities, aacting to the type of innovation - Brazil
(2015-2017) (%)
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SourcelBGE/PINTEC (2020, p. 2).

There is another disturbing fact contained in IBEIRTEC 2017 (2020). It concerns
the fragility of innovative efforts, with a propah of revenue dedicated to innovative
investments (expenses) of only 1,65%. This is everse if given the proportion that R&D
spending in total spending on innovation. Theseitdtions, the document concludes,
observed in the scope of companies’ innovations, ratated to the limited amount they
devote to R&D investments: only 10.91% of totalrsgiag on innovative activities.

With regard to public sector investment, the sitrais even more serious. Federal
government’s objective set out in the proposalechithe National Strategy for Science,
Technology and Innovation 2016-2019 (BRASIL/MCTIdEn 2016) was to invest 2% of
national GDP in R&D by 2019 — which would bring Bilato an investment level closer to
the OECD average of 2.4% in 2015 (OECD, 2016)hdidd be emphasized that until the last
available data, in 2017, R&D investment in the dopmvas only 1.27% (WB, 2020), well
below the target to be achieved.

This structure reflects the positions that Brazitupies in several rankings related to
the NIS. Two examples are emblematic. First, theb@l Innovation Index — a ranking of
countries based on their capacity and successifidld of innovation. In a universe of 131
countries, in 2016 Brazil positioned itself in tl@th place (CORNELL UNIVERSITY,
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INSEAD & WIPO, 2020). Second, The Global Compe#tiess Report 2019 (GCR) (WEF,
2019), in which the country appears in the 71sitjposin a ranking from 141 countries.

Also noted in this timid evolution of Brazil’s inmation system is the information
gathered by the Atlas of Economic Complexity (2013)nsidering that the products made in
a society can be used as a measure of knowledgecttmomic complexity of a country is
calculated based on the variety of exports producedomparison with the number of
countries capable of producing them. From thiswésrithe Economic Complexity Index
(ECI), which concerns a specific overall given emosy.

In the comparison between 1995 and 2018 — the dimgt last data available by the
Atlas, figures 2 and 3 shows which products aréleidor export from Brazil and, more

specifically, the country’s diversification opponities based on what it currently exports.

Figures 2 and 3 - Opportunities for diversificationof Brazil based on what it exports
Brazil - (1995 and 2018) (ECI)
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Source: Atlas of Economic Complexity (2018)ote: The purple color denotes the chemicals and pistibile
the light blue color refers to the electronics. liBah the authors’ view, are the two aspects amalylzy the Atlas
that have the most relationship with NIS.

Figures 2 and 3 let evident the timid advanceshsoklte terms of Brazil and its
setback when compared to other countries. For ebeanmpa universe of 122 nations, in 1995
Brazil was in the position twenty-nine (with ECI 0f644), while in 2018 it was the fiftieth
position (with ECI of 0.16). This attests how treuntry is lagging behind other economies
and societies in the technological race and thezefon the path to improving our
socioeconomic performance.

After the assumptions of the evolutionary approack the information compared
here revealing the scenario of innovation in Braris observed that there is still much to be
done. The medium and long term planning and managermf the Brazilian innovation
system can — and should — be an essential comp@fhemntnational strategy of sustained
socioeconomic development. Whatever macroeconomiwigs to be designed for the
country, it is necessary to take into account thpartance of technology for its growth and
development, given the increasing complexity antkrdependence among international
economies. It is in the light of this reality thatthe next section are analyzed challenges and

opportunities of Brazil and its innovation system.
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4 INNOVATION SYSTEM OF BRAZIL: CHALLENGES AND OPORT UNITIES

As expressed in the previous section, the actidribedinnovation system are of the
type top-down without the recognition of their mggbmising and advantageous niches.
Government comes in and out; the initiatives nolynéhils to materialize in concrete
advances. This consummated in a structure of {he $yop-and-go. Perhaps, more promising
was a smaller amount of investments, provided wuhig guarantees of financing of the
proposed projects and policies.

There are many reasons for the loss of space mlBnassues concerning the NIS, as
seen in this research. They range from the latenbeg of the country in implementing its
innovation system, through the precarious way inctvithis process took place, to the
problems arising from the low capacity of knowle@dpsorption, new technologiesg.

It must be acknowledged that over time there haenlsuccess cases (EMBRAPA,
EMBRAER and PETROBRAS, for example), but also thais not enough to Brazil's
numerous potentialitiesjde, for example, the Ipea study that presents the mesiults of the
mapping project of the Brazilian scientific and Heological research infrastructure (DE
NEGRI and SQUEFF, 2016). The conclusion is thagrdhare a few Brazilian institutions
capable of harnessing economies of scale and skapeould increase efficiency of scientific
research in the country. The most of its researdhastructure is made up of small
laboratories (spaces) that do not seem to be ablprdvide, by themselves, the same
conditions of research as in other countries.

Brazil should review its S&T resource allocationlipp that has long prioritized
greater fragmentation and may have helped in teation of such a dissolved system, which
caused little competitiveness. In this sense, tihéscase of the self-explanatory expression of
limited by design from Crow & Bozeman (1998), whakdends the thesis that says the NIS
is a result of policy contexts in which they arebextided over time.

Another aspect that deserves special attentionhemational innovation system is
what concerns social technology (application ohietogy for social purposes). It should
have active participation of the State — in additto conventional technologies — when it
comes to the role of innovation for socioecononegedopment. This niche is little explored
and has great potential for improving the life dtinds of the Brazilian citizenship,
especially its most vulnerable portion.

It is on the guidelines of the so-called Innovatlaw (BRASIL, 2004) that is in its
article 27 says: “VI — to promote the developmemd aissemination of social technologies
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and to strengthen the technological extension fodyrctive and social inclusion”. In order to
comply with this orientation, there must be ancataition of the various agents involved in
the Brazilian S&T process, which includes: incubstacientific institutions, technology and
innovation (ICTs), parks and technological cenfersnnovation.etc

An objective of the Innovation Law is to stimuldke social technologies focused on
the problems of the general population. To this, dmdncial resources are made available
annually to public educational institutions, bugrén is a lack of clarity in defining what they
fit as social technologies hinders (or prevents)libdget execution of these resources. It can
be seen that the agents of the national innovadisiem have hardly watched for this
opportunity, typical of the 21st century scenamdjich in the NIS of the countries with
technological avant-garde have been repeatedlyktied.

Based on the above, it is clear that Brazil presenbrmous challenges to consolidate
its innovation system. The largest of these isatliyerelated to a structural transformation
aimed at catching up with which only conventionebm@omic policies will be insufficient to
do so. If this process occurs, it will necessaniyin a more uncertain environment — with the
increasingly complex and globalized economy andespe- where information, competence
to add value and economic integration will be tlagghips of economic growth and social
development. To this end, Brazil needs to acceddta step in the quantitative and qualitative
promotion of knowledge, in order to carry out itsjpcts.

However, given the current Brazilian and internaailoconjuncture, it is hard to predict
that this will be the path followed. It is certdimat, whatever it is, it must be clear that the
Brazilian innovation system lacks adjustments taticbute more efficiently and effectively to

its socioeconomic development.

5 FINAL CONSIDERATIONS

Based on the evolutionary approach, in this rebearcaimed to examine the growing
importance of NIS for socioeconomic developmentuing on the Brazilian case. Brazil
presents a huge contrast between its economy ansbdiety: it is among the ten largest
economies on the planet at the same time as in R0&&s in 79th place in the ranking of
human development of the United NatiolkdNDP, 2019). Its most due to its socioeconomic
formation and political/institutional conductiorrélugh time.

This panorama and what it expresses reflects th@atods contemporary political-
institutional architecture, revealing that the tdrages to implement a solid national

Rev. FSA, Teresina PI, v. 18, n. 9, drtp. 64-79, set. 2021 wwwé.fsanet.cofrebista X585



J. Vargas, A. N. Santos 76

innovation system for socioeconomic developmentharge, while the prospects for this to
happen — at least in the short and medium terne-nat promising. The intense budget cuts
and restraints in the R&D and C&T areas of the s@styears are clear demonstrations of this
reality.

As it is proper to innovation and technology, thiscomfortable situation does not
have to be perennial. If it exists, there is naghtimat determines it must persist. The advances
— although timid — in this area corroborate thisuasption. Perhaps what most can contribute
to a better use of Brazil’'s potential in this fiebdncerns the better articulation between
policies directly and indirectly related to it, withe recognition of its most auspicious and
advantageous niches. These should be stimulatedrgoldmented deliberately by all agents
(including by the State, with elaboration, implertaion, control and evaluation of public
policies implemented), establishing itself espégiatiented to it.

Therefore, it is necessary to reflect and act addhe potentialities and limitations of
the Brazilian innovation system, as well as foriniprovement. In this sense, it is also urgent
to reflect and act on the social role of innovatidinis certain that such a system lacks
adjustments so that it can contribute more effetfivio the national socioeconomic
development, especially in the face of the econamy society of the 21st century, which are
increasingly complex and globalized.
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