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SUMMARY

The ability to create and use knowledge to genenai@vation in products and processes is a
great challenge to all companies, no matter thiee. dn this context, the development of
abilities and qualifications is a crucial factorattain and sustain competitive advantages. The
cooperation through structuralized interactionanismportant way to enlarge and to enhance
the conditions of insertion in the activity of pradion. The inter-organizational networks of
cooperation have been seen as the new locus o¥atinn. By using the learning process,
they can generate knowledge faster and in a mdieiest way. This work analyzes the
processes of learning in environments of SME's agésvintensive in knowledge. Networks in
three productive arrangements of software wereiedudThe results contribute to the
understanding of the dynamics of the processesrafdl and informal learning, as well as to
the comprehension of the qualifications that suppgompetitive advantages of the SME's

intensive in knowledge.

Keywords knowledge diffusion, processes of learning, dos&tworks, small and medium

enterprises, process improvement.

1. Introduction

Fierce competition among companies has grown radilgeas a consequence of new
standards of competitiveness locally, regionallgt abroad. This has challenged organizations
not only to rethink their principles and arrangetsemm work organization, but also to pursue
new types of organizational structures, strategieswell as management models. Such

behavior and improvements are necessary in ordesutwive and obtain competitive



advantages in a present worldwide scenario, wiaatvery time less economic and political
protected.

As part of this reality, companies start searctiorga more lean and flexible model. It
increases even more the necessity of organizatmriecus on their core abilities and, in
parallel, establish partnerships in order to dgvgmducts, services and processes suitable to
cope with the continuous changes of the environmmmd the necessity to generate
innovations.

In such environment, it turns to be of a great ingae the establishment of new
paradigms which has on intangible assets of econ@ugh as knowledge, learning and
qualification, the alternative to promote compeétiadvantages to the organizations. The
gualification processes of the companies, in teomgroduction and use of knowledge, play
more and more a central role on their competitisené key aspect of qualification is the
know-how of improvement tools and techniques, amality management, among others, that
can drive companies towards efficiency and effectess in their activities.

Several studies have demonstrated that one of tie afficient ways of small and
medium enterprises (SME's) adjust and deal witkehreew demands and competitive forms is
through the construction of the so called localdpictive arrangements (LPA’s) or local
networks, which is characterized by the geograpbiccentration of the companies.

The importance and need of information and knowdeelkchange is even greater when
it is taken into account companies that make intengse of technology and knowledge, as
the software industry, due to the inherent insiigoaf such businesses (STUART, 1998). The
quality and the improvement of the processes iredhn the context of the software
development activities are critical points and, adeys, fundamental requirements

(NOGUEIRA, 2006). The software development processe carried out through collective



efforts of creation. Their results highly dependpmople, organizations and proceedings that
were used on their constructions (FUGETTA, 2000).

Software activities are of a strategic importanmethe development of organizations
and the competitiveness of countries. In Brazitualty one of the main concerns is the
qualification and certification of SME’s, considagi the large number of such companies in
the Brazilian software industry and the difficudtithey face to stay alive and competitive in
the market.

Therefore, the main purpose of the present arigl® contribute to the studies of
knowledge networks in productive agglomerationsahglyzing the dynamics of learning in
the SME’s of software with interactive processebroligh this analysis, this paper also
intends to comprehend the way how these comparggeira and enhance qualification
concerning the improvement of the software processe

The study was conducted in three LPA’s of the Biazisoftware industry with a
universe of 14 companies and 10 entities and stuppstitutions. The methodology used in
this study consisted in an explored and qualitatesearch through the study of multi-cases.
To collect the data, it was used a semi-structuméstview applied to the main governance

agents of the sector and to some SME'’s of software.

2. Local Productive Arrangement, Inter-Organizational Networks, Knowledge and
Learning

In literature about productive agglomerationssitiiconsensus among several studies
(PORTER, 1998; HUMPHREY e SCHMITZ, 1998; NADVI e BMITZ, 1999; and others)
that the promotion of joint actions among compaineseases the potential gain of efficiency

that a geographic concentration of companies, feosame sector, can bring. This gain is a



result of a combination of external economies (eaial, not planned, such as the existence of
specialized labour bearing specific abilities coned to the local system; the presence and
attraction of specialized suppliers of materialnponents or services; the dissemination of
knowledge, abilities and information related to thetivity of the local producers —
“spillovers” of know-how), with the economies of litkerated joint actions, such as raw
material purchase, promotion of qualification traghfor professional development, creation
of specialized consortiums, technological centébective use, among others.

The joint actions in the concentration of comparniegend on the existence of types of
governances or local coordination that promotes rttaéntenance of cooperative relations
among the agents, thus stimulating the competiésenof the group of the producers
(SUZIGAN et. al, 2003). The combination of adequateuctures and a creative and
cooperative environment is a fundamental line ofeation in the politics of local
development. Humphrey and Schmitz (2000) obseraetttere are forms of local, public and
private governances that can have an importanttmlgromote the competitiveness of the
agglomerated producers. In the case of public gmrere, the actions may be coordinated by
the public sector, with a special remark to théoast coordinated by the local governments for
the assistance and promotion of the agglomeratediupers (among those, actions of creation
and maintenance of organisms related to the promaif the development of local human
resources such as labor training centers, centersidlivering technological services and
governmental agencies of development). In the oageivate local governance, it is worthy
to mention the role of associations of classesamndell as of the local private agencies for
development.

Trust and cooperation are core aspects with certti@lplayed in the success achieved

by networks of SME’s. Trust cannot be intentionathgated, but it can be encouraged or



generated from an adequate structure and contexst ih the inter-relations of the actors is
one of the factors that promotes the reductionrarfidaction costs and makes economically
possible the existence of the networks (EBERS ellUlAR, 1998).

The process of gaining knowledge in the companiay wccur by the learning or
qualification obtained internally, in the workplaemvironment (“learning by doing” and
“learning by using”), or through interactions wighternal sources (“learning by interaction”)
— for example suppliers/users, national systemsinofovation and other companies
(LUNDVALL, 1992; NELSON e WINTER, 1982; DOSI, 1984nd FREEMAN, 1987).
Although interactions with internal sources are omi@nt, the external sources are the main
responsible ones for the generation of knowledgethie companies of a productive
agglomeration. The external learning is sociallyedmined by interactions, institutional
formats and specific space contexts. In this diwactthe physical place becomes to be
understood as a builder, promoter of a cognitivedesy, capable to sustain these processes of
learning, once it measures not only the geogragimaximity, but also cultural and
institutional environment among individuals, firmsd organizations (CAMPOS, 2000).

In regard of the software industry, specificalljzetlearning processes and the
conversion of the knowledge have to be highly eiifec given the prominent characteristic of
the velocity that innovations are introduced armehsformed into new products and processes.
Similarly, products and processes also become kuidbsolete, given the intense
technological and organization dynamisms of this/dg. These facts make software industry

a highly innovative branch (BRESCHI and MALERBA 91A.

The main goal of a software company is to produdevare with well defined quality

standards in the established delivery dates. Ircéise of the software industry, the quality of



the product is strongly linked with the quality thie processes used during its development
and maintenance (PFLEEGER, 2001). In other wordssides the need of quality
improvement of the final product, which is resuttaf the development processes, the
organizations need to care, more and more each éibwait the improvement of the processes
in order to guarantee the quality of final prod(@MMERVILLE, 2003).

Among other models for quality improvement and emsce of processes, some can be
highlighted: the Software Capability Maturity Mod€dBEW/CMM) from the Software
Engineering Institute (SEI) of the Carnegie Melldniversity, and the Capability Maturity
Model Integration (CMMI), from the same institutioim addition, there is the norm ISO/IEC
12207 and its emendations; and more recently th&.BIR, the reference model for the
Improvement of Process of the Brazilian Software.

The models provide a measurement scale and seglusotipt for improvement.
Generally, they recommended practices and procgedirat are seen as necessary to ensure
the quality of the processes. They define “whatl &mow good” it has to be done, but not
“how to do” — which allows a broad, large field fdifferent understandings about the way
proceedings have to be implemented, what might egadanger the results of the
implementation (NOGUEIRA, 2006). This obligates ttempanies to develop and/or search
proper ways in order to reach the planned objesti®eich a fact reinforces the importance of
inter-organizational exchange of information andwtedge.

Thus, a field work was conducted within the scopa pesearch and analyzed how the
dynamics of learning occur in SME’s of softwaredrder to increase their capabilities of
improvement of processes in a local productive @ggration. By this way, it was possible to
identify how companies relate with the main extéswurces of local knowledge (the local

productive agglomeration), how is the diffusiontbé knowledge inside of these networks,



and how local governance and the institutional etspamfluence the processes of learning,

generation and diffusion of the knowledge.

3. The Dynamics of Learning in the LPA’s

The first local productive arrangement studied (ARlampinas — SP) had its
foundation and consolidation narrowly related te turrounding education and research
institutions, to the centers of research and deweémt and to the locally established
laboratories that contributed for the creation alifusion of scientific and technological
knowledge during several years. The local mobiitypersonnel, the qualification of skilled
professionals, the interactions of the researditutions with the productive sector as well as
the constitution of new companies contributed tdminate in a cumulative process of
collective learning that generated specific quadifions and lifted the capacity of innovation
of the local companies (SUZIGAN et. al, 2005). Hever in the last years the local
interactions diminished quantitatively, and theunatof the relations changed. The companies
are more concern in common actions that can briogineercial gain than instead of
innovative learning.

The SME’s of this arrangement have elected, witkie existent sources of
information, the form “learning by doing” as the imastream for the development of
improvements and incremental innovations in thecgsses of software development. They
use their structural conditions of internal prodaes to implement technical changes in
processes and products. Regarding the use of ektesources to extend their qualifications,
the companies do not explore the existing possésliin the arrangement to intensify the
exchange of information concerning quality and psses improvements. The arrangement

includes two important institutions of local coardiion that aim to fulfill the interests of the



companies in improvement of software and qualitpcpsses: the “Agente Regional
SOFTEX” — which is an institution prepared to ongangroups of companies to implement
methodologies towards the improvement of softwarecgsses. (due to resources from
agencies of promotion and also the joined operatiba costs of implementation of the
methodologies are largely reduced in comparisonth® market values); and also the
“CenPRA”, an agency of the Ministry of Science arethnology that is one of the biggest
centers of telecommunication and computer scienogeanies of the country and one of the
main scientific and technological center of Latimérica. The CenPRA congregates abilities
in the qualification of products and processes eamng information technology, engineering
of products and prototypes, special projects cdaesh and development, information systems
and database regarding economics, environmentsinficture and internet applications.
However, the interactions established between theeeinstitutions are little significant. It
was not evidenced in the research any common acti@ooperation between the companies
that resulted in technical construction changdasprovements in processes.

Nevertheless, these companies call for other sewtamformation: customers and the
other companies of the arrangement in order to axgh non-formal information (casual
meetings in bars, pubs or restaurants). Informati@y also come by hiring students or
trainees from the nearby education institutions.

This picture portraits that the companies of theragement demand services from
those two important institutions in a very limitedlume — despite knowing that there are just
a few number of institutions countrywide that suppend develop actions directed to the
gualification of the companies towards improvemeotsprocesses and the attainment of
certifications. This study found a low degree oages of the available external sources of

information as potentials to create local qualiimas. This observation demonstrate the



limited ability of the arrangement in creating egdoous conditions of production and
interaction for the knowledge transference andlltening that could result in competitive
advantages for the companies.

The second software productive arrangement thatimeestigated (Blumenau - SC),
arose from the deterioration of the activities lué tCETIL — Centro Eletrénico da Industria
Téxtil”, a large business enterprise in the areaoshputer science, in 1969. Many specialists
started their own companies or began working fdreotones. Thus, due to the vast
accumulation of knowledge and qualifications getesteby CETIL and the low barriers of
entrance that characterized the activities of saféwat that time, new software enterprises
were created and gave birth to various softwarepzomes since the 80’s.

The joint activities of the new local entreprenewsre responsible for the main
institutional achievements of the sector, as wall ralevant incentives granted to the
companies by local governmental politics. As oné&efconsequences of such mobilization, it
was established the “BLUSOFT” — an associationeghhology companies, a result of the
association of the various software entreprenelitieocity. This association used to be, and
still it is, the main reference of coordination tife local productive agents. Since its
foundation it has significantly contributed in thdainment of conquests and growth of the
agglomeration. In such a way, the local interactiovere consolidated and ran under the
entrepreneurs’ initiatives or their representatigencies.

The joint actions in the arrangement have littlelibie being consolidated. In 2001,
the agglomeration jointed works into a wide proj@etde to identify restrictions (bottle necks)
of software projects in the state of Santa Catafiiaere the city of Blumenau is located),
together with other two software arrangements faiher locations. Geographically closed,

these three LPA’s developed a project named “PLAHQ@ocal Productive Arrangement of



Information and Communication Technology; which wamstructed from the collective
action of the associations of the companies from dilrangements, the universities, the
incubators as well as the promotion institutionise Tindings of the mapping processes were
determinant to create two centers responsible fompting improvements of software
processes in the companies of the region (“CMMIiitees — designed to micro, small and
medium enterprises). Five companies of the regadedacooperatively in the implementation
and evaluation of proposed programs. Starting ar $©04, being inside of the project scope,
Blumenau’s arrangement created the so called “BEtialn Nucleus of the Software Products
Quality”, which started contributing to the impronent of the qualifications of the local
companies. The results still are modest, with tteelpminance of initiatives concentrated in
just a few companies, yet promising. The concerthefcompanies with the issue of software
processes improvement is recent, and part of tmgern has been motivated due to a local
institutional work with the companies, more strgngf informal character than formal.

The micro, small and medium enterprises (MSME’s}haf arrangement still choose,
among the sources of existing information, the ritégg by doing”, as the main way of
improvement of their processes. Yet, the “learriiygnteracting” is present as it is derived
from interactions with customers who present theednedf changes or demand for
improvements in products and processes.

One of the main bottle necks of the companies sinass of software, found by the
research, is the lack of qualified personnel (wliah demonstrate a notable non-economy of
agglomeration). In order to minimize this effedietarrangement has asked students from
nearby local colleges to learn and divulgate temqies of processes improvements within the

companies, performing like multipliers of the coptse This demonstrates the importance of



creating a wider interface among the companies asyeloping more effective
communication channels.

Concerning other information towards improvements s$oftware processes,
conferences, seminaries, exhibitions and fairsjalasnd non-formal meetings, and meetings
promoted for the enterprise association are higblysidered by the companies as important
mechanisms of learning. It was seen that partidpadf personnel in fairs or events of the
industry corroborates for a cooperative environnt@tiveen the firms.

The knowledge structure of the arrangement is gibrtunder a development stage.
Smaller companies still seem to be driven moreHerlogic of the shot-term profitability of
the business, without showing great concerns fdior& towards the qualification of the
processes as a competitive instrument of theicigsli

The third arrangement that was studied, the LPBe&b Horizonte - MG, also has in
its development trajectory the spill over of lalgeeaux of services of data processing for big
companies that had been installed in the in the within the decades of 50 and 60. The
consolidation of the agglomeration also is narrorelated to the formation of qualified labor,
sheltering one of the first courses in the arelfairmation Technology in Brazil.

Nowadays, in the region of Belo Horizonte, the wafe industry is the second largest
growth segment in terms of number of employeefiai been estimated more than 15,000
workers (according to the City Hall of Belo Horizenbased on the RAIS/MTE — Annual
Relation of Social Information of the Ministry dig¢ Work and Job of year 2004). They are
approximately 2,800 on companies of the sectootifvare, being more than 1,300 software
development companies, predominantly micro andlssizads (SEBRAE, 2006). The structure
of higher education and schools for technicianssaf@ciently dense. They are 24 courses of

higher education with approximately 3,000 vacanstfdbuted into Information System,



Computation Science, System Analysis, Computaticier8e with emphasis in Information
Systems, and Computation Engineering), being mbam 2,700 vacant distributed in 11
technological courses.

The MSME's represent 25% of the total certifiedtaafe companies in Brazil. There
is a great presence and wide interactions of thepemies with representative class
institutions and local support entities. There iarge presence of articulated agents involved
technically in a broad network of cooperation torpote the diffusion of knowledge as well
as local learning — where the improvement and tladification of software processes are part
of the main priorities. The services given for thstitutions are based on diagnosis of the
necessities of the local companies. The learningnteraction is strongly stimulated by the
agents of local governance. The sources of availabl useful information by the companies
are numerous and act as key sources to createnaitedocal abilities (courses and training
concerning improvements of processes, fairs, ey@atdicipation in meetings and practical
communities [SPIN -Software and Systems Processovement Network of Belo Horizonte]
for dissemination of best practices in improvemehsoftware processes), that extend the
“learning by imitating” corroborating for a coopév& environment among the firms.

From 2006 until the end of 2007, 31 companies tpak in the program MPS.BR
(Improvement Process of the Brazilian Software)ingpe27 participant companies of the
cooperated model of learning. The arrangement h&orapetence Center in Quality and
Productivity (CCOMP.MG), with the mission to proradhe qualification and certification of
the small and medium enterprises of informatiomtetogy in Minas Gerais (CMM, CMMI
and MPS.BR). It has the competence of an Implerhestitution (II), Appraiser Institution
(Al) and Organizer Institution of Companies’ Gro(pSGE) of the Program MPS.BR, which

enable it to hold the status of a complete agéet,only one, in the relative processes to the



improvement and quality (involving certificationj software processes in Brazil. Such local
initiatives have been fundamental for the consiouctof a trajectory of local dynamic
qualifications.

In the Belo Horizonte arrangement, the presen@nahtense increase of learning and
qualification processes is latent. The exchangmfofmation among the agents, companies,
centers of qualification (“learning by interactingtombined with “learning by doing” have
been an important fact to carry this arrangemerd giage of development superior to the
others. It was perceived the genesis of a morenseteprocess of qualification of the
companies in qualification and improvement of pes&s that demonstrate greater possibilities
of success in lesser periods of time, assistedobsl,| state and federal, actions of public

policies.

4. Conclusions

The findings of this research corroborate with thesis that learning processes for
interaction are determinant for SME’s of softwarethe construction of knowledge and
generation of innovative qualifications.

The learning of the companies can be based ingan@ation model of the production
where the territory arrangement is an aspect ohtgraportance for the integration of the
companies.

The present study evidences the importance ofuztate of articulated governance
that can promote and foment a system of local kedge. It becomes essential for the
qualification of the companies and for the compatitlevelopment of an LPA, an institutional
structure that drives into the direction of promgtinteractions and cooperation, thus creating

dynamic local abilities. Among them, it is relevaotmention: the programs of cooperated



learning of companies in improvement of softwarecpsses, the networks of knowledge
through the communities of practical experiencesvef as the stimulation generation of

cooperative actions.
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