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Abstract This chapter analyzes the contribution offered by Brazilian industrial

extension programs for the economic development to support the entrepreneurial

capacity of industrial micro, small and medium size enterprises (MSME). The

methodology utilized will be the study of literature that analyses the impact of

entrepreneurship on economic development, as well as the one that analyses the

role of industrial extension programs for the improvement of the entrepreneurial

capacity of MSMEs. The results of analysis point out to a possible positive impact

of extension activities on economic development, based on the effective utilization

of this support tool to the MSMEs to enable them to pursue technological innova-

tion, a present requirement for the competitiveness of the markets where they

operate; these extension activities, since they relate to the institutional system in

which they are inserted nationally, are not replicable, representing an instrument

dependent on the industrial policy model adopted by each country. Also, critical

elements are pointed out for analysis, envisaging the creation of new capability

programs for MSMEs through extension activities.
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1 Introduction

The discussion concerning development issues had a new incentive after the

Consensus of Washington. In this new scenario, the role played by States and

institutions in this process is again being focused, in the pursue of a new ‘design’
of development strategies for emergent and developing countries, based on the

H.S. Mendes (*)

CEFET/RJ and Institute of Economics, Universidade Federal do Rio de Janeiro, Rio de Janeiro,

Brazil

e-mail: heitor.mendes5@gmail.com

L. Hasenclever

Institute of Economics, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil

e-mail: lia@ie.ufrj.br

© Springer International Publishing Switzerland 2015

R.L. La Rovere et al. (eds.), Entrepreneurship in BRICS,
DOI 10.1007/978-3-319-11412-5_14

239

mailto:heitor.mendes5@gmail.com
mailto:lia@ie.ufrj.br


critical analyses of development processes of more developed countries (Evans

2004, 2010; Chang 2009).

Starting in the 1980’s, in the developed countries there was a broader under-

standing of the central role played by the innovation variable as a key-element for

both entrepreneurial and national States’ competitiveness. In 1980, the OECD

innovation policy document, “Technical change and economic policy”, links

empirical results1 to the innovation policies proposals, emphasizing the role of

new technologies to overcome economic crises. The innovation systems ideas (Dosi

et al. 1988), discussed academically, are found in the OECD policies documents

(1992), with the introduction of concepts on: the formation of cooperation net-

works, strategic partnerships, spillovers, as well as the importance given to tacit

knowledge. And, also, the introduction of the national system of innovation con-

cept, considering the role of innovation as the most important strategic develop-

ment component (Cassiolato and Lastres 2005).

This approach, known as neo-schumpeterian, emphasizes the relation issue of

economic agents, focusing on the appropriation of knowledge through interactive

learning (learning by interacting), both within the industry and in its external

relations (Lundvall 1988) as forms of innovation capability. In fact, industrial

economics literature emphasizes the cooperation theme between industries and,

presently, one can observe that there is a convergence to focus analytically the

competitive behavior of industries through intra and inter entrepreneurial relations

and with the other innovation system institutions.

In this context, the network structure concept has become relevant, given its

“capacity to gather the growing sophistication of interindustrial relations which

characterizes the contemporaneous economic dynamics” (Britto 2002, p. 346),

constituting itself as a reference framework applied to cooperation relations phe-

nomena between agents and the coordinating action. In this sense, the role of

industrial extension can be mentioned, acting in the entrepreneurial capacity,

focusing on the micro, small and medium size enterprises (MSMEs), as a form of

support in the strengthening of its capabilities and the maintenance of these

industrial enterprises’ competitiveness. Industrial extension can represent an impor-

tant tool not only to assist MSMEs in seeking knowledge, but also to generate other

innovations resulting from unexplored technological opportunities.

Thus, the objective of this chapter is to analyse the contribution offered by

industrial extension programs to support the strengthening of entrepreneurial capa-

bility of industrial MSMEs, and to generate a positive impact on economic devel-

opment. As a specific focus, it analyses the propositons of Acs et al. (2005),

Hernández et al. (2008) and Hernández and Dewick (2011) which show the

importance of enterprises networking to encourage the diffusion of knowledge.

Based on these authors’ findings, one intends to analyse whether extension

programs indicate a possible way to technological diffusion in the MSMEs,

1 Research conducted by Chris Freeman – project SAPPHO –, in the university of Sussex and Yale

Innovation Survey were the fundamental milestones for the development of a theory of innovation.
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confirming that these enterprises in Brazil lack the minimum capabilities to pursue

a technological catching up to secure a competitive space in the present

environment.

The chapter is divided into three sections, besides this introduction and the

conclusion. In the second section, the Brazilian MSMEs environment is analysed,

through representation indicators on the characteristics and difficulties faced by this

group of enterprises, and the perspective of theoretical and empirical studies

developed by Acs et al. (2005), Hernández et al. (2008) and Hernández and Dewick

(2011) are presented. These authors discuss how the entrepreneurial capacity of

more developed companies as opposed to the less developed ones can benefit the

latter, through a knowledge spillover. The third section presents and analizes

Brazilian case of industrial extension compared with the international experience,

concerning North-American and Japanese industrial extension systems. The fourth

section presents the recent evolutions of the Brazilian industrial extension

programs.

2 Industrial MSMEs: Characteristics, Difficulties
and Power to Overcome

In 2009, in accordance with the annual industrial research (PIA), the 299 thousand

industrial enterprises were responsible for a total revenue of R$1.91 trillions, with a
net sales income of R$ 1.54 trillions. The gross value of industrial production

(VBP) reached R$1.53 trillions, but the value added was of less than R$ 680 bil-

lions. The participation of micro and small size enterprises in these amounts was of

approximately 10 %, smaller than the medium size enterprises (14 % of the Gross

income and 12 % of the value added). Such result shows the small representative

role of MSMEs in the creation of value for the Brazilian economy, as compared to

large enterprises, responsible for the generation of more than 75 % of all these

economic indicators (La Rovere et al. 2012).

As far as exports are concerned, in 2010, out of the 19,275 firms that exported,

contributing with a trade surplus of US$ 20.2 billions, the number of Brazilian

exporting MSMEs was of 15,831, representing 72.2 % of the total exporting firms.2

However, as opposed to the value exported, this participation was of only 5.1 %,

indicating that in Brazil the participation of the MSMEs in terms of value exported

is not expressive yet.

In the industrial sector, MSMEs are significant only in terms of the absolute

number of companies and jobs: more than 295 thousand companies (98 % of the

total of sector), employing four million people (51.6 % of the total of sector).

2 Data on exports consolidated (MDIC 2011).
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Based on La Rovere et al. (2013), one can observe that small and medium size

enterprises represent the majority of companies researched (96.4 %), but in qual-

itative terms, from the standpoint of the innovating activities, one sees that large

enterprises are relatively more innovating (60 %) than the small and medium size

ones (38 %).

Based on these indicators, the difficulties faced by the MSMEs to obtain

satisfactory economic results become clear, whether due to their production scale

(size), their participation in exports, or due to their innovative activities. Joseph

Schumpeter called the attention to the importance of entrepreneurship and innova-

tion for development, however, we have observed that most part of MSMEs, in

Brazil, are not entrepreneurial, in the Scuhmpeter’s sense, but practice it basically
due to necessity.3

In 2002, 55 % of the new enterprises endeavored in entrepreneurial activities

were necessity-based firms (GEM 2002). Throughout the years, we have been

observing a slow evolution in this scenario. However, even with the rate of initial

opportunity-based entrepreneurs as a percentage of total early-stage entrepreneurial

activity (TEA) reaching 69.2 % (GEM 2012), Brazil is still far from attaining the

results of countries with an economy stimulated by innovation, being still classified

in the group of countries with an efficiency-driven economy. And, even in this

group of countries, it is still distant from other countries, like Mexico and Chile,

which reached a TEA percentage of, respectively, 85.2 and 82.2 %.

Even if Schumpeter’s (1911, 1942) focus has been placed on the entrepreneur,

and the enterprise, respectively, this author does not analyse the relation of com-

panies and the possibility of an innovation spillover of large enterprises and

opportunity-based entrepreneurial activities for the MSMEs. This chapter will

consider below the studies of Acs et al. (2005) and Hernández and Dewick

(2011) to verify to what extent the MSMES are capable of overcoming their

problems.

Acs et al. (2005), with the objective of building a bridge between entrepreneur-

ship and literature in respect of economic opportunities, proposed the use of a new

entrepreneurship theory: the “Knowledge Spillover Theory of Entrepeneurship” –

KSTE, devised over Schumpeter’s initial study, but, now, with focus on the origins

of the opportunities, which is the object of the authors’ research. According to the

KSTE approach, “the creation of new knowledge expands the technological oppor-

tunity set. Therefore, entrepreneurial activity does not involve simply the arbitrage

of opportunities, but the exploitation of new ideas not appropriated by incumbent

firms” (Acs et al. 2005, p. 23).

This theoretical model also suggests that the stock of knowledge produces a

knowledge spillover and that there is a strong relationship between spillover and

3Necessity-driven Entrepreneurs initiate an autonomous endeavor to generate income for them-

selves and their families, due to the lack of better work options. Opportunity-driven Entrepreneurs

are those who start a new business by choice, even having job and income alternatives, or yet, to

maintain or increase their income or for the desire of being independent. See GEM (2012).
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entrepreneurial activity. They also affirm (Acs et al. 2005) that the fact that there is

a positive relationship between R&D investments and entrepreneurship indicates

that at least a part of this investment spillover fell on new participants, which is

already an explanation for the origin of businesses opportunities.

Hernández et al. (2008), Hernández and Dewick (2011), on their turn, discuss the

need of an institutional change – not only based on trade and labour contracts, but

also on the generation of organizational capabilities for the construction of coher-

ent, trustworthy and inclusion – to integrate necessity-based enterprises in the

opportunity-based enterprise networks. They propose that the latent and emergent

entrepreneurial strength existing in the small and medium size enterprises can be

utilized through a social entrepreneurship by the generation of capabilities

networking.

The problem is to understand why and how the enterprises emerge and how they

can better integrate in a dual economy context, where advanced enterprises

connected to world markets and a mass of manufacturers struggling to survive

with low resources coexist. Hernández et al. (2008) research seeks an exact answer

to this question. They study about the function and role played by each type of

enterprise (necessity/opportunity) in a developing society which seeks a techno-

logical catch up for more complex activities and a higher value added by transfer-

ring knowledge and its dissemination.

One of the results of model simulation (Hernández and Dewick 2011) suggests

that each enterprise, both necessity or opportunity-based, play an important role,

especially in the case of developing countries, in the maintenance of a pattern or in

the country’s catching up. The opportunity-based enterprises contribute to reduce

the ‘cognitive myopia’, since they are capable of a better information absorption,

resulting from external technologies, representing key-institutions in the process of

technological accumulation. As to the necessity-based enterprises, they are more

effective in exercising the basic function of intraorganizational learning, dissemi-

nation of tacit knowledge and in the control of competitive-opportunist behavior

and in fostering cooperation within the company, as key-institutions in the tech-

nology assimilation process. It becomes clear that there is not an ‘optimal’ enter-
prise, but that each one holds relative advantages in accordance with context and

time. These structures are complementary. Figure 14.1 represents this complemen-

tary scenario. The authors also present the strong relationship between technolog-

ical accumulation and assimilation.

For Hernández et al. (2008), the opportunity-based enterprises are particularly

important in the innovation accumulation phase, where the investment directed to

human capacity, physical capital and innovation is dominant (physical technolo-

gies), while necessity-based enterprises comply with the role of linking manufac-

turers and users, and to have as usual practice the use of technologies as innovations

enter the dissemination phase (social technologies). Therefore, physical technolo-

gies would be more associated with the accumulation phase while the technological

assimilation phase is more associated with organization and financial innovations.

This possibility of MSMEs taking advantage of knowledge spillover with such

specificities, however, does not occur automatically, requiring a concrete action on
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the part of the State through support mechanisms and the coordination of efforts,

envisaging the capacity of MSMEs, so that the less entrepreneurial companies are

capable of absorbing new knowledge and information to enable them to pursue their

technological catching up. This is the content of the next section.

3 Industrial Extension: International Experience
and the Brazilian Case

The difficulties faced by Brazilian MSMEs, pointed out in section two, are shared

by other countries, not only by those with an economic condition similar to Brazil,

but were also present in the now developed countries, such as the United States and

Japan. According to Madeira (2009), several studies on the American model

analyse the path of the extension activity applied to industrial enterprises (Rogers

et al. 1976; Shapira 1990; Combes 1992),4 with actions which started at the end of

the XIX century, but were given more national relevance after the creation of the

National Institute of Standards and Technology (NIST), in 1988, through which the

government seeked to coordinate extension activities with the creation of the

Manufacturing Extension Partnership (MEP), in 1989, to promote the capabilities

and dissemination of new technologies for small and medium size enterprises

Fig. 14.1 Presents the dynamics or interface between opportunity and necessity-based firms

(Source: Hernández and Dewick (2011, p. 230))

4Madeira (2009) offers an extended revision of the North-American and Japanese industrial

extension models.
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(SMEs), especially the access to new production and management technologies,

difficulties regarding innovation, improvement of productive processes perfor-

mance, productivity and quality (NAPA 2003; Madeira 2009).

An important aspect of these programs, particularly useful in the Brazilian case,

is that one can improve the behavior of the SMEs by transferring simpler technol-

ogies, such as basic management aspects, production technologies already mature,

available in the market, but new to the SMEs (Madeira 2009), as pointed out by Acs

et al. (2005) and Hernández and Dewick (2011).

A similar action occurred with the Japanese extension system, that now seeks to

comply with the demand for new technologies, especially more complex technol-

ogies envisaging technology-based SMEs. In fact, according to Shapira (1996), the

second phase of the Japanese extension model and the indicators of its positive

impact over SMEs competitiveness would have contributed to make the model a

main reference for the expansion of the North-American extension system in the

1990’s, when that country had to face a lack of competitiveness as opposed to the

Japanese companies.

Based on the comparative analysis developed by Madeira (2009), concerning

North-American and Japanese industrial extension systems, it becomes clear that

the programs, in general, are focusing on the SMEs, with a view on technological

capacity, knowledge dissemination and information, and a more recent emphasis on

technological innovation, after the 1990’s. Another aspect to mention is the large

number of companies’ networks formed by the action of extension programs, to

solve problems, for the interaction between groups and other cooperation initia-

tives. In the North-American case, in the MEP context, from 150 to 200 networks

have been formed and, in the Japanese case, 2,500 networks have been created.

Another inference generated by Madeira’s (2009) study is that the extension

systems indicate a model that is not replicated, dependent on each country’s
institutional system, on its construction process of national industrial policies.

In the Brazilian case, extension started with experiences in agriculture, in the

1930’s, and had a national impulse only after 1975, with the organization of public

extension companies, linked to the Ministry of Agriculture. As to industrial exten-

sion, it is believed that this was inspired by the agricultural experience, in the

mid-1980’s with the creation of the first industrial policy initiatives, such as the

Basic Industrial Technology Program, of 1985, and the Brazilian Program of

Quality and Productivity, in 1986.5

The main programs with industrial extension characteristics at a special and

national continuing level are: the Exporting Industrial Extension Project – Projeto

Extensão Industrial Exportadora – PEIEX; the Technological Consultation Pro-

gram of SEBRAE – Programa SEBRAE de Consultoria Tecnol�ogica –

SEBRAETEC; the Program of Mobile Units –Programa de Unidades M�oveis –

PRUMO; the Program of Support to Exports – Programa de Apoio à Exportação –

5 The presentation of national programs, throughout the section, is based on Madeira’s (2009)

dissertation, with the specific references, where relevant, in the section text.
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PROGEX; and the Program Innovate to Compete – Inovar para Competir. These are

broad programs, from the standpoint of performance areas and forms of interven-

tion. As to the institutional role, three of them are directly linked to the Federal

Government Ministries (PROGEX and PRUMO, to the Ministry of Science, Tech-

nology and Innovation – MCTI; and PEIEX, to the Ministry of Development,

Industry and Foreign Trade – MDIC); two are institutions of the “S” System6: the

SEBRAETEC is coordinated by SEBRAE; the “Innovate to Compete” is coordi-

nated by the National Service of Industrial Learning – Serviço Nacional de

Aprendizagem Industrial (SENAI).

Out of these, in order to evidence some key-points mentioned in section two

concerning MSMEs’ difficulties – innovation and exportation -, SEBRAETEC and,

in more detail, PEIEX will be presented.

SEBRAETEC is coordinated at a national level by SEBRAE, with actions

distributed throughout the country. Its aim is to render long-term services so as to

better comply with the larger investment demands, including the purchase of

equipment and large scale and technological projects. After 2001, it started to be

entirely managed by SEBRAE, offering services also to trade, agriculture and

industrial, agriculture and cattle breeding sectors. It was structured into four activity

areas: technological support, business support; technological modernization; and

technological innovation (Magalhães 2004).

In 2003, SEBRAETEC starts to focus on collective actions to support the

companies’ productive groups, adjusting its line of activity to the new guidelines

concerning industrial public policies for the organization of the so-called local

productive arrangements (APL) or local production systems (SLP), indicating the

recognition about enterprise networking importance for the compliance of its

objectives as discussed above. After that, a new logic is formed regarding

SEBRAETEC services, with a central role addressed to the collective diagnosis.

The evaluation of this program is periodically carried out, but only by SEBRAE,

through the preparation of a performance report and satisfaction researches gath-

ered from the companies served and by third party companies for the assessment of

the program’s impact, but the results are not made available for public information.

A study analysing the efficiency of SEBRAETEC services in the State of Minas

Gerais (Magalhães 2004) has identified positive results, such as the increase in

productivity, improvement of processes and products quality, reduction of waste

and sales increase. But, according to Madeira (2009), the scarcity of evidences on

the impact of this nationwide program, makes one doubtful on its broader effi-

ciency, also considering that it is a program which has been historically based on

6 Term defining the set of organizations of corporative entities involved in professional training,

social assistance, consultation, research and technical assistance which, besides having their name

beginning with the letter “S”, have common roots and similar organizational characteristics,

supported by the companies’ social contributions.
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frequent alterations, due more to the Brazilian industrial policy institutional

changes than to a virtuous continuing improvement process of the extension

services rendered to the MSMEs. Another aspect to point out is the focus placed

on partnerships between institutions and enterprises and not between enterprises.

PEIEX, another nationwide extension program coordinated by the MDIC since

2005, is a fostering and qualification program involved in the solution of

managerial-technical and technological problems of small size companies located

in the SLPs. Its methodology is composed of three main phases: diagnosis, imple-

mentation of services and project assessment by the entrepreneurs served. It is one

of the structural projects of the “APL Program”, within the framework of the

Brazilian industrial policy, with the objective of increasing the competitiveness

level in the APLs.

As to this program – PEIEX –, Madeira (2009) carried out an empirical study

with the local production system of Franca, an industrial cluster of shoe manufac-

turers, located in the State of S. Paulo, then considered as the second largest

footwear production center in Brazil. Its choice is due to the fact that in this SLP

there is a predominanceof MSMEs (of a total of 760 companies, 552 were micro-

size, 130 were small-size, 65 were medium-size and 13 were large-size enterprises).

The purpose of the research was to understand how the extension actions and the

SLP interact and influence the productive improvement of the MSMEs located in

the industrial clusters.

The results of research indicate that there are different impacts by the PEIEX,

according to the companies’ characteristics. As far as “size” is concerned, the

effects were more significant in the micro-size enterprises, involving a larger

number of services rendered in the different areas that were mutually related.

Madeira (2009) also considers that the reduced size facilitated the identification

of problems, leading to a greater possibility of achieving positive results. As to the

“state of development”, another variable considered, the PEIEX has generated more

expressive results in the less advanced companies, in which management tech-

niques were less mature as opposed to other companies, which was regarded as

being due to the characteristics of program, aiming at a larger number of companies

in a shorter time of execution. Besides, it has been observed, based on interviews

held with the extension people involved, that the services offered were ‘semi-

standard’, based on ready teaching materials, informative CDs, teaching publica-

tions and computer spreadsheets.

This standard feature generates negative consequences, having in mind the

unique characteristic involved in the amount of resources held by each company

(Penrose 2006), with different needs, and that many times received the same

standard services. This fact “compromises one of the most important theoretical

principles on the definition of industrial extension programs, which is the need to

adapt to each company’s requirements, in accordance with its specific characteris-

tics” (Madeira 2009, p. 188).
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Madeira (2009) concludes that: 1- the impact of program is directly influenced

by the interference methods utilized; 2- intensive and more extended services

permit to utilize more adequately the method which tends to produce a longer

duration and more significant effect for the enterprises; 3- programs with less

intensive characteristics, and shorter duration, tend to produce a more peripheral

impact on the companies’ development, requiring complementation by other

programs.

In respect of the Brazilian industrial extension programs, the author identifies

that their non-continuity represents one of the negative points of extension pro-

grams, which places them far from North-American and Japanese international

experiences, where the programs are permanent and funded on a firm institutional

framework, lasting for years, serving as a basic element for the development of the

national productive structure. In those countries, the main success factor was

exactly the continuity and stability of the extension programs throughout the

years. Besides, the fact that the programs are not continuous has endangered the

generation of results due to the lack of continued improvement on the scope of

services offered, which had a direct impact on the evolution of local producers’
knowledge base (Fauré and Hasenclever 2005).

The restriction of scope regarding services rendered is also pointed out as one of

the program’s deficiencies for limiting the reach of projects due to the different

profiles of the beneficiaries. Another difficulty is that the programs offer similar

services, with a double offer, which shows the lack of articulation among the

existing extension alternatives.

4 Recent Evolutions of the Industrial Extension System

This section presents the evolution of Brazilian industrial extension programs after

Madeira’s (2009) research. In 2007, to offer a better view and understanding on the

micro and small-size enterprises segment situation, the Committee on Technology

and Innovation, of the Permanent Forum of Micro and Small Size Enterprises, in

the context of the MDIC, prepared a document to provide “a better knowledge on

the main characteristics of this segment of companies and the facts which influence

their technological development and capacity of innovation” (MDIC 2007, p. 7).

This document was structured into five questions: the characteristics of micro and

small size enterprises; the capacity to obtain financial resources; the factors that

make it difficult to reach technological development and innovation; the construc-

tion of a favourable environment and the support institutions.

In this document (MDIC 2007), 50 % of the factors pointed out as main

difficulties are connected to questions in which the role played by industrial

extension programs is relevant, in the sense of qualifying the micro and small

size enterprises to enable the absorption of new technologies, as well as assisting

them in terms of organizational structure capable of creating conditions for a longer
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duration in the management of new knowledge, keeping a continued learning

dynamics as part of the organizational culture.7

In the same year of 2007, by Decree 6.259 of November 20, 2007, the Brazilian

Technology System (SIBRATEC) was created. Operated by the Financing Agency

of Studies and Projects (FINEP), it aimed at complying with the objectives

contained in the Action Plan for Science, Technology and Innovation for the

National Development (PACTI 2007–2010) and the priorities of the Productive

Development Policy (PDP). The structure of SIBRATEC is illustrated by Fig. 14.2.

Its objective is to support technological development of Brazilian companies,

acting like an articulation and approximation instrument of the scientific and

Management
Committee

Executive Secretariat

Technical Committees

Innovation
Centers

Technology
Services

Technological
Extension

Coordination
Office

Innovation
Centers Networks

Technology
Services Networks

Technological
Extension Networks

Demands

Fig. 14.2 MDIC: SIBRATEC structure (Source: Ministry of Development, Industry and Foreign

Trade – MDIC)

7Among the factors pointed out are: low support to the establishment of a state research center or

institution; lack of managerial structure; lack of definition about the micro and small enterprises’
technological problems requiring solution; lack of technology-based innovation culture; lack of

physical infrastructure and qualified human resources; lack of knowledge of entrepreneurial and

technological managing processses; lack of support to consultation services in innovation, ratio-

nalization, technology and management; lack of qualification for the innovating management.
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technological community with the enterprises, offering conditions to improve their

innovation rates, thus contributing to increase the added value of sales, productivity

and competitiveness in the internal and external markets (MDIC 2013).

SIBRATEC is organized in the form of three types of networks named as

components: Innovation Centers, Technological Services and Technological Exten-

sion, as suggested by the authors Acs et al. (2005), Hernández et al. (2008) and

Hernández and Dewick (2011) mentioned in section two.

The “Innovation Centers” Thematic Networks are formed by development units

or groups which are part of the technological research institutes, research centers or

universities, with experience in interacting with the enterprises. Their objective is to

generate and transform scientific and technological knowledge into products, pro-

cesses and prototypes with commercial feasibility to promote radical or growing

innovations.

The SIBRATEC Thematic Networks of “Technological Services” are formed by

accredited laboratories and entities or laboratory quality management, to support

the infrastructure of calibration services, trials and analysis and conformity evalu-

ation, both mandatory and voluntary, the qualification of human resources, the

improvement of laboratory quality management, proficiency analysis programs, as

well as activities of normalization and technical regulation to meet the needs for the

companies’ market access.

The State ‘Technological Extension’ Networks gather specialized entities in

technological extension acting in the region, through the organization of an insti-

tutional arrangement, formed by local entities of technical, managerial and financial

support, in which the S&T State Secretariat or the State entity responsible partic-

ipate, as well as representative entities of the economic sectors, Regional Devel-

opment Bank, Foundation for the Support of Research (FAP), SEBRAE, Euvaldo

Lodi Institute (IEL) and R&D Institutions. Their objective is to foster technological

extension to solve small obstacles to technological management, the adaptation of

products and processes and to improve production management of MSMEs.

This represents a new approach to the problem of companies’ qualification to

increase competitiveness, which already contemplates, in its institutional character,

the network approach, a concept that can offer a better analytic capacity to the

government system of productive support, in association with the other economic

agents involved, in the sense of overcoming the flaws pointed out by Madeira

(2009) in the previous section about SEBRAETEC and PEIEX Programs. However,

a difference observed, and already mentioned in the previous section, is that these

networks are formed between institutions and companies and not between compa-

nies, as in the American and Japanese programs.
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Conclusion
Development is closely related to entrepreneurship and innovation, but this

depends on the companies’ capacity which, in the case of the MSMEs is very

restricted, both in terms of capacity to innovate and to export. Thus, it is

observed that the contribution for the development of this type of company

strongly depends on industrial extension programs for qualification.

The analysis conducted on the Brazilian programs has shown that they

went from an individualized to a collective type of service, through network-

ing formation. In this sense, the lessons pointed out by Acs et al. (2005),

Hernández et al. (2008) and Hernández and Dewick (2011) to take advantage

of knowledge spillover seems to have been considered. However, some

characteristics of Programs and the Brazilian industrial structure seem to

have hindered the performance of industrial extension programs in achieving

better results.

Considering the concrete operational situation of companies’ networks,
one can mention three potential impacts involved in the consolidation of

arrangements. The first one is direct, associated with the technical-productive

cooperation existing in the network, linked to the gain of operational effi-

ciency originated from technical saving actions and to the reduction of

production and business costs. This is associated with work division and to

the specialization pattern of agents, and there is still gain associated with the

increase of productive flexibility, allowing a greater response speed of the

productive system to market changes. In this aspect, it seems that industrial

extension programs still leave much to be desired since they do not emphasize

the relations between enterprises, but between enterprises and institutions.

The second impact concerning networks interorganizational coordination

involves the capacity of these structures to face the environment’s lack of

stability, being related to the size of network agents and to the degree of

centralization of internal relations in terms of their design. This impact is

related with the transactions regime and the contract basis regulating this

structure, their incentive mechanisms, control and level of mutual trust. In

this chapter, it can be observed that there is low efficiency in the interorga-

nizational coordination process, due to the internal network characteristics

and the degree of centralization of the authority flow in coordinating the

respective arrangements. Besides, the fact that most part of the programs are

standardized shows a low network flexibility to conform, funded on environ-

ment stimulations, adapting to changes in the network members functions

based on the adjustment struture alterations.

The third impact is related to the technological cooperation in the compa-

nies’ networks, reinforcing their competitiveness by strengthening their inno-

vative capacity, encouraged by the creation and circulation of knowledge and

information in a collective learning process, involving each agent’s

(continued)
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incorporation of learning to a social pool of knowledge – commercial,

technological, managerial etc. – generated by the network. The absence of

major innovations in large companies and a weak scientific and technological

infrastructure make this virtuous process of companies’ qualification difficult
through knowledge spillover.

As discussed in this chapter, interaction between enterprises results in the

consolidation of collective coordination mechanisms concerning decisions.

Such result is not natural, given the multiple and specific role played by the

actors involved, which evidences the importance of extension program in this

respect. Here the liaison between industrial extension programs of govern-

ment agencies and of the several institutional partnerships becomes clear, as

its application utilizing technological networks, as well as their specific role

in collective coordination, especially when dealing with MSME networks,

which is the focus of these extension programs. However, many improve-

ments still need to be carried out so that these extension programs may reach

their objectives.
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