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ABSTRACT

Competitiveness and growth in the knowledge-based economy are directly linked both to the devel opment of local innovation capecity and
connectivity to globa resources. Clusters and networks are emerging as sgnificant tools to promote regiond development, foster SME
growth, reduce spatid and socid inequdities, and to activate, diffuse and expand localy generated knowledge. The present work seeks to
move toward these objectives by invedigating ways to promote the creation and expansion of regiond innovetion, while contributing to
build locd research cgpacity in the fidd. It is based on the notion that smal and medium enterprises (SMES), paticularly technology -
intensive ones, can trigger and sustain economic growth and equiitable deve opment, strengthen university-industry-government cooperation,
and promote technologica innoveation and regiond competitiveness. The generd gpproach is centered on the relevance of two key concepts
for SME (Small- and medium-sized enterprises) development: innovation clustersand cooperation networks. The generd approach
dso involves the gpplication of those concepts to the case of W-CLASS (Parand World Class Program for Software, E-commerce
and Ebusiness). The research focuses on issues relaed to building and growing dusters, based on this in-depth study of the Parand
clugers.



1. Introduction

The emarging knowledge-based economy is bound to generate mgjor impactsin nearly every industry, region and country intheworld. Itis
associated with the rgpid pace of technological change, the increasing importance of knowledge-intensive industries and occupations, and the
globdization of production, markets, information and capitdl. It reinforces the widespread notion among academia, business and government
that knowledge and advanced sKills are the fundamentd drategic resources of our age knowledge is now recognised as the driver of
productivity and economic growth, leading to a new focus on the role of information, technology and learning in economic performance
(OECD, 1996). The divide between more developed and less developed aress is likdly to be increesingly defined in terms of their rldive
ability to innovate, diffuse and gpply knowledge rather than their stock of capital or other factor endowments.

The knomedge-based world economy cals for the design of Strategies, policies and ingtitutions to support a new mode of development
basad on innovation, the promation of knowledge diffusion and the development of advanced skills, world-class industries, technologies and
products. How to create such policies and indtitutions is amgjor challenge for Latin America and the Caribbean (LAC) and for developing
aressin generd. That isaso the central problem to be addressed by this paper.

The generd gpproach is centered on the rdevance of  two key concepts for SME (Smal- and medium-sized enterprises) development:
innovation clustersand cooperation networks. Also, in order to provide a successful action-based perspective, the generd approach
involves a third element: the application to the case of W.CLASS (Parana World Class Program for Software, E-commerceand E -
business). Initidly, some implications of knowledge-based economy in LAC are designed. Following, the conceptud framework is
introduced briefly describing the above three components. Findly, some conclusions are provided as well some indications of future
research.

2. The challenges of a knowledge-based economy for LAC

The microdectronics revolution, and particularly, the rapid growth of the Internet and the World Wide Web are providing extraordinary
opportunities for the exchange of information and knowledge. Many governments and devel opment agencies recognize the potentia of these
networking tools to enable developing countries to catch up rapidly with more developed ones. Networks are emerging as significant tools
of socid change, expanding opportunities for information and connectivity, and erasing the boundaries for research, education and business.
Access to globd information resources has become an essantid condiition to maintain international competitiveness and develop a
knowledge-based society.

At the sametime, LAC's economic structure has undergone drametic changes, with policy measures that emphasize the role of the private
sedtor and market mechanisms to promote economic development, in pardld with a hrinking role of the sate. As aresult, during the last
decade mogt Latin American countries have experienced astrong process of indudtria restructuring. After decades of pratectionism, the old
import subdtitution industries are giving way to a new wave of foreign invesment. For example, Brazil was a mgor recipient of direct
foreign investment in 1997, with inflows of US$16 hillion; in 1998, the totd reached US$28 hillion. Foreign tradein LAC hasdso increased
quickly over the past few years, fuded by economic abilization plans in Brazil and Argenting, the liberdization of trade and investment
policies and the establishment of trading blocs such as NAFTA and Mercosur. For example, trade between Canedaand Latin Americagrew
by 62% between 1992 and 1996, reaching US$10.7 billion (LTM, 1998).

Despite the region’s fairly strong performance in terms of trade, investment and growth, serious doubts have been raised on the
sustainability of a development process that is Hill strongly centered on resource-based exports. This specidization in commodity exports
contradts with the fact that world trade in manufactured goods has been much more dynamic than primary exports. One mgor factor has
been the impact of the information technology revolution on the composition of world merchandise trade. In the first half of the 1980s,
office and telecom equipment accounted for 5% of world trade (only onethird of the share of agricultura products). By 1995, the share had
incressed to 12%, which isdightly higher than the sharefor dl agriculturd products (WTO, 1996).



The fundamentd feeture of international competition is becoming the magtery of kills and know-how. Thelink between i nnovation, growth
and employment gppearsto be characteridtic of the leading ecoromies, that is, those which invest in education, training, ressarch, innovation
and new technologies. It is goparent that the ability to achieve and sustain high growth rates will require aconcerted strategy in LAC to add
vaue to domestic products. This in turn will require efforts to improve their human capita endowments and, more generdly, to improve
ther technologicd base

However, expenditures in stience and techndogy in LAC lag far behind developed countries expenditure levels, and dso behind ASan
countries (Peres, 1992). The region’swegknessesindude very low levels of R&D investment, the limited participation of the private sector
in R&D dfforts, and an inefficient utilization of such investments. This is reflected in the limited capacity of LAC countries to convert
technological developmentsinto industria gpplications and commercia products.

The current Situation in LAC raises many concerns about its fut ure devel opment prospects, because accessto globa informeation resources,
development of advanced skills, continuous innovation and the diffusion of new technologies are now essentid to sustain internationa
competitiveness and to build a knowledge-bessd economy. The globdization process has entailed the diffuson of world-class gandards of
qudity, productivity and efficiency, the rise of globa products, process and markets, and the reduction of barriers of time and distance,
with increasingly free flows of technology, capita and information. Theimpact of technologica change on competition is dosdy associated
with new forms of indudtria organization, manegement of production and interfirm relaions.

At the same time, in the more complex indusdtries, there has been a greater emphasis on non-price factors such as technologicad and
organizetiona innovations thet enable the firms to reduce product development cydes and ddivery times, and to incresse qudity and
flexibility. This means that developing country firms are in turn pressad to achieve equaly efficient and flexible means of production in
order to competein thegloba economy.

The experience of indudtridized countries and the limited evidence yet available from the developing world show that much work is il
needed to darify the congtraints and opportunities thet industridizing countries face in trying to develop high-technology clusters, to
measter advanced technologies and to reach globa markets,

3. The Conceptual Framework: Clustersand Networks

The framework is centered on the relevance of two key concepts for SME development: innovation clustersand cooperation
networks In the duster/network-basad approach, both concepts are joined by afocus on interactive learning and the diffusion of different
types of knowledge: tacit / codified, scientific/ practicd etc. in different spatid and organizationd settings. That aso impliesafocuson the
emerging fidd of knowledge management, that is the explict and sysematic management of knowledge and its associated processes of
cregtion, organization, diffusion and gpplications to creste wealth and promote devel opment.

SMEs, particularly technology-based ones, have a tremendous potentid to accderate economic growth, expand ther share of exports and
promote a more deconcentrated and equiitable pattern of development in developing countries. However, this potentid role is often not
fulfilled because of their amdl scde As Ceglie and Dini (1999) point out, SMESs are often unable to capture market opportunities that
require a large scde of production. They are dso unable to achieve economies of scae in the purchase of inputs (such as equipment, rav
materids, finance, consulting services, etc.), and the creation of an internd dvison of labor that could foster cumulative improvementsin
productive capabilities and innovation.

Smdll szedso condrainsthe interndization of dynamic functions such astraining, merket intelligence, logitics and technology innovation.
Even innovative technology -based firms tend to lack key skills and resources, such as marketing or business capatilities. Berry (1997) notes
that small firms limitations Atypicaly fal in the aress of access to technologica information, and guidance on qudity control; accessto
finance assstance in purchase of materids or eguipment, in workplace organization, in financid management or in other determinants of
effective paformance and market stability (security of demand over a period of time). More importantly, smal-scae entrepreneurs in
developing countries are often ill prepared to look beyond the boundaries of their firms and capture new market opportunities.



It is widdy acknowledged that interfirm cooperation and linkages involving SMES in a develgoing economy may have a strong impect on
growth and digtribution performance, as demonstrated in the successful development of East Asian countries, beginning with Japan, but
dso induding Korea, Tawan and others. Emilia Romagna, the Itdian region mogt noted for its industria digtricts, hed the fourth largest
increase in per capitaincome (14%) in the country between 1963 and 1984 (Pyke, 1995). The development of networks can improve the
competitive postion of SMEs and reduce the problems rdaed to ther size through mutua help. For example, firms may establish a
locdized network to become more pedidized and complement each other’s capabilities by sharing resources, pooling together their
production capacities and purchasing power, thus achieving scae economies to conquer markets beyond their individud reech (Pyke, 1992).
Some aspects of SME support (especidly credit provision) have evolved considerably, but “linkage-inducing” policy remainslargely anew
and experimentd area As Berry (1997) notes, “the chalenge for policy in this area is to understand the source of potentid payoff to
incressed inter-firm cooperation, the contexts which facilitateit, and the potentia insrumentsto induceit”.

Horizonta cooperation and the cregtion of extand economies anong SMES in dusters contribute to generate competitive advantages
through “ collective efficiency”. Schmitz (1995) emphasizes that “externa economies are essentid to growth but not sufficient to ride out
mgor changes in product or facta markets; thet requires joint action”. The advantages of cooperation anong SMEs are usudly connected
with collective economies of scae, the benefits of dissemination of information and inter-firm divison of labor. These benefits tend to
increase when tansaction codts are low, and these in turn tend to decrease with geographic proximity and the establishment of shared
infrastructure, common norms and tacit rules for cooperation.

3.1 Innovation Clusers

The termiis used to indicate a sectord and geographica concentration of firms and other economic agents which gives rise to externd
economies and favors the creation of specidized technical and financid services aswell as public and private locd ingtitutions to support
locd economic development. This type of arangement fadilitates collective learning and innovation through implicit and explicit co-
ordination (Humprey and Schmitz, 1995).

Successful dugters depend both on the private and the public sector (usudly universities and research ingtitutions), which join efforts to
cregte innovative environments and to build synergies among agents with complementary capabilities Their development is gradua and
cumulative: over time, the region builds knowledge, skills, ingtitutional support structures, specidized services, finanding arangements,
infrastructure and collective norms of cooperation and mutud trugt.

Clugters are built on linkages and relationships thet integrate the isolated technologica capahilities of inditutions, firms and individudsinto
a collective, teritorid asst. The establishment of mechanisms to coordinate efficiently these rdationships is essentid to cregte a
supportive environment for many forms of technica interchange, crossfertilization, risk-sharing and colledtive learning. Thisisessentidly a
territorially-based process, as people who share the same space discover the advantages of "learning by interacting'.

As Bianchi (1993) points out, the crucid characteristic of the «Marshdlian» type of duster or milieu is the set of competitive and
collaborative linkages among agents in a socidly- and historicaly-defined agglomeration, complemented by a st of collective intangible
assats that belong to the production system as awhole. The cluster benefits from its complex web of interactions because innovation rardly
happens in isolation. It is an experimentd, trid and error activity, and each agent may draw innovation inputs from a wider matrix of
inditutions to take advantage of a divison of labor in the generation of knowledge and kills (Metcalfe and Georghiou, 1997). In that sense,
the duster improves «dynamic» efficiency (or innovetive capability) by reducing uncertainty through information sharing and screening,
and by establishing adurable relationd basisfor the condruction of competences (Camagni, 1995).

Severd generic «locationd ingredients» or factors are usudly associated with highttech dluster development. Two factors may be
conddered as necessary, but not sufficient condiitions for a successful cludter. Thefirst is a «critical mass» of human resources, induding
entrepreneurs, scientists, enginears, technicians and skilled Iabor. The second is a capable scientific and technologicd infragtructure, or the
«knowledge assets» of a region, induding universties, public and private ressarch labs libraries, technologica incubators, innovation
centers and science parks. Themain roles of these anchor indtitutions are to promote technology transfers and to support networking.



Other generic locationd ingredients thet are often associated with technology-intensive dusters include the business infrastructure,
incduding ingtitutions such asindustriad associations, chambers of commerce, development agencies. It dso comprises:

financing opportunities through the availability of seed, venture and invesment capitdl, in addition to grants for training and R&D,
and government offices providing awide range of business support serviceswithin the ares;

physical infrastructur e such as transportation (highways, rail, airports), communicetions, water and power, €,

quality of life factors, or the perceived benefits that certain locations offer to entrepreneurs and the upper segments of technical -
stientific workers, such as plessant residentia aress, parks, recrestiond fadilities and absence of pollution;

a diversified economic base, comprisng supplier and distribution networks, specidized services,

a favorable «business climate», usudly meaning areduced cogt of doing busnessdueto low tax levels, limited Iabor union activity,
and dso other cogts such as prevailing wages, housing, food and transportation.

Another componert isthe existence of government incertives, aswdl aslow cost of infragtructure and loans for start ups.

A secord s#t of high-tech dugter factors refers to less tangible governance or orgenizationd dements, which are expressed mainly by
linkages and relationships. Although most of the literature concentrates on the physical aspects of technopoles, this second s# of dements
of high-technology regions points to an intangible process that is much harder to grasp: the gradud build-up of relaionships, informal
norms of mutua trust and cooperation, and intense exchanges of information among entrepreneurs and sciertists. It comprises (Voyer and
Roy, 1996; Quandt, 1997):

the existence of «champions:» paliticdl and academic leeders — dither individuds or regiond governments — who ensure
determination and tenacity in defining and pursuing objectives,

recognition of the potential thet technology-based industries offer for regiona development, and aso actions to identify and take
advantage of regiond asts,

a broad support base for a common development godl in the region from different government levels — induding procurement,
research grants, regiond development ad, etc — aswel as from the community, unions and other locdl organizations,

an entrepreneurial culture whichiswidely perceived as essentid to create adynamic business clugter; strong |inkages between
the scientific and the entrepreneurial community, and the establishment of amutual commitment to partnerships and negotiated
agreaments information networks, comprising forma and informa contacts as well as wider stierttific, technologica ad busness
networks.

Findly, there is a component of marketing and image building: the promoation of the region'sinnovativeimegeis often seenasean
important strategy to attract and retain new public and private investments aswell as skilled workers and entrepreneurs.

3.2 Regional and Supra-territorial Networks

The process of dugtering is smilar to the network modd in the sense that both are technologica learning systems that help to socidize
innovation-relaed knowledge and reduce uncertainty in the environment in which innovative agents operate. The territory of an innovaive
duder is an active resource for learning through intense interaction invalving a broad set of actors. A firm's ahility to creste knowledge is
strongly related to its interaction with rdated firms in a process of collective learning, involving exchanges of partly codified and partly
tacit knowledge. In fact, the locd system may be seen as alocus of integration of tacit (contextud) and codified knowledge, and as an
irstrument to connect knowledge to production.



However, it should not be seen as a dosed system, but as pat of a globd circuit of knowledge production and learning. Thus
competitiveness is shaped in interaction with market structures that may range from the locd to the globa, with industry-specific
technologicd trgectories, and with regiondly specific resources, sructures and indtitutions.

In this broad process of interaction, locd, regionad and nationd systems of knowledge credtion retain a key role in the globa economy
(Nelson, 1993). Regiond and netiona systems of innovation may be described as positive externdities that are very difficult to replicate.
The sugtainability of locdized competitive cgpabilities indeed indicates the existence of strong barriers that prevent immediate or costless
imitation of the indtitutional endowment that exists in successful regions. In addition to the factors mentioned above, the most important
barrier to imitation is probably the stock of researchr and experience-based knowledge, skilled people and infrestructure that some regions
have dreedy accumulated. They are better positioned to generate innovations and accumulate further knowledge then the regions that have
not yet achieved such critical mass.

However, path dependent processes of knowledge creation within dosed systems can make regiond capabilities deteriorate over time, asits
collective assats may erode or become outdated. The process of cumuldive learning within innovative milieux may require areadiness for
radica change when needed to restore regiona competitiveness. At the very leedt, they must remain open for renewa and the creetion of
new cgpahilities by absorbing inputs of externd «energy» through the etablishment of externd linkages, such as through participation in
wider networks.

The network modd is becoming increasingly dominant in modern productive sectors, not only for companies but aso for inditutionsin the
area of governance and development. The importance of longdistance linkages and ontline data exchange is growing quickly everywhere,
Therise of concepts such as the networked organization and the "virtud enterpriss” — which may comprise, for example, tranditory teams
of fredance or temporary workers organized in flexible ways to develop a specific project — has chalenged directly the traditiona place-
bound, centralized notion of organization of production.

In a network, information is transmitted horizontaly, reciprocaly and iteratively, rather than following arigid hierarchy. Hence innovation
and competitiveness depend on the &bility to integrate different kinds of information and to coordinate them among the different agents,
types of activities and firms. Cooperation networks enable firms to position themsdvesin the trade off between market-rlated transaction
costs and the high codts relaed to internd development of know-how. They creste opportunities to reach globa markets, absorb new
technologies, develop joint projects and share human and materia resources. Even though high costs and risks are integral aspects of the
network form of organization, it is particularly suitable for coping with dynamic processes such as sysemic innovation and control over
future technological trgjectories.

Asnetworks evolve and become more sophisticeted, a | earning process emerges through cooperation, together with incressed rdicbility
and trugt. These dements condtitute a shared intangible assat that helps to reduce both «certain» and hidden cogts of the interaction among
the partners aswdll as the probability of opportunistic behavior (Bianchi, 1993).

Isolation is a gret problem for most developingcountry firms, particularly smadl ones. Technologicdly advanced regiond systems, and
industrid dusters more generdly, depend on the development of territorialy based networks. However, regiond innovation and growth are
not restricted to local sources of knowledge, capitd or other factors. Supra-territorid networks, particularly with the help of advanced
information and communication technologies (ICT), expand enormoudy the spatial scope and the range of opportunities for firmsin
any given duger. Hence a duster/network-based modd is particulaly promising for LAC precisdy because few places in the regionhave
been able to bring together aminimum st of dementsto foster the creation of innovative dudters, or to keep them working efficiently.

In sum, the focus on the mohilization of local assets to achieve regiond competitive advantages must be matched by abroader focus, on the
ability to join increasingly wider spatiad networks and to develop dliances, partnerships and opportunities with outside firms and investors
aswel asincubators, universties and ressarch inditutes. This represents a major shift from the established notion of the territorially based
concept of innovative dugter, inwhich locd linkages and faceto-face interactions have been dways seen as vitd components.



However, anetwork of virtud linkages cannot replace the crucid role of personto-person contacts, which are generdly built onterritorialy
defined norms and relationships of trust. Rather than being mutudly exclusive, the two processes (the duster-based persond contact and
the wide network linkage) can complement each other. That is, the locd system may interact with a wide range of other nodes or levels
through the intermediation of actors that belong smultaneoudy to the duster and to supraterritorid networks. These actors then represent
akey dement of thelocd system and, a the sametime, avitd linkage to externa resources and different territorid systems. Much research
is dtill needed to explore the ways in which a duster may take advantage of wider networks by becoming part of a“virtud region” while
preserving itsidentity and its ability to foster a sdlf-reinforcing process of innovation and growth.

33. TheWorld ClassProgram

The research proposal above described builds on an exiding initiative : W-CLASS (ParanaWorld Class Program for Software, E-commerce
and Ebusiness. WWCLASS is a2t of coordinated actions from government, enterprises and higher education inditutions. The Program is
promoted by the State Secretariat for Science, Technology and Higher Education, and was made possible thanks to the partnership of
severd inditutions and enterprisesin Parana

WLCLASS draegy is ingpired on the World Class concept from Rossbeth Moss Kanter (Kanter, 1996), professor from the Harvard
Business Schoal, and suggests: (i) the need to satisfy the highest standards on competitivenessto reech agloba market, and (ii) the growth
of asocid dass qudified to command assats and to operate beyond the frontiers, in very large territories.

Bagcaly, W-CLASS smodd observesthe following pants (Figure 1):

Deveoping World Class assts, investing on Innovation, Entrepreneurship, Quadity, Learning, Collaboration, Networking and
Funding.

Focusing actions on three emerging software dudters, namdy (1) Software Main Corridor (Curitiba and Ponta Grassa) which isfairly
developed with some exporting companies, (2) the incipient Software North Corridor (Maringd and Londring), and (3) the yet to be
devel oped Software West-Southwest Corridor (Cascavel, Foz do Iguagu, and Pato Branco).

Dependingon the nature of the asst, the actions are directed to the enterprises, human resources, market, government, entities, and the
publicin generdl.

These initiatives are linked by the Sta€'s Integrated Network of Technologica Information, which includes the associated state
universties (UEPG, UEL, UEM and UNOESTE), eswdll as severd date and locd agencies are involved in the program, in addition to
private enterprises and business associations.

WLCLASS comprises 30 different subprograms or lines of action thet range from education, training and seminarsto support for acoess
to partnerships, capitd and markets.
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Fgure 1— The W-CLASS diagram mood.

The gtated god is to double Parana software exports by the year 2004, and double the number of software companiesin Parana over the
same time period. The regions identified for development of software competitiveness (forming a rough triangle) in the Sate of Parana are
thethreedudersligted above.

The drategy of linking innovation dusters and cooperation issues to the Parand World Class program offers a unique potertid to leverage
sead investment on research. The gpplication adds a research and evauation component to the W.CLASS initiative, which is focused on
production and commerdidization; they complement each ather and are joined by a.common focus on improving the capabiilities of SMEs.

The research focuses on issues rdaed to building and growing dusters, based on this indepth study of the Paran& clusters The
competitiveness of locd software producers is nurtured by local support of entrepreneurid activity and technology development, and
through information exchange and capecity building among distant sate agents using the exigting ICT network. Furthermore, the project
addresses quedtions of resource and knowledge sharing (networking) with other Regiond Innovation Clusters in Brazil and LAC and with
mentoring regions in the U.S. and Canada. Network links with regiond SME development projects in LAC and internationa mentoring
inditutions are incorporated into the network and integrated to the processes of knowledge cregtion and sharing and building ingtitutiond
and business rdationships.

Another aspect of the cost effectiveness of WCLASS is its potentid to expand the understanding of the key eements of innovation
cugters and how they function in this regiond context. It will dlow to obtain knowledge on three cases of regiond innovation dugtersin
different stages of development, without the added complexity and costs of involving multiple cases across different regions and countries.
The induson of a component of monitoring and evauation will aso hdp to undersand what activities are more effective to build and
udain innovation clusters, and whether the incubation of «proto-dusters» can be successful. On abroader levd, it will dlow to assessthe
importance of innovation clusters for regiond development.

3. Conclusons

The paper presents a conceptua framework, which has been designed asan acti on-research work. In other words, the work’ s outcomes
are expected to include not only research results thet will be meaningful in terms of their scientific / academic interest, but aso actions and
products that will have concrete impacts an regiona development. Therefore, the proposed method isto integrate the research component —
grounded on the duster/network-basad approach— with the action componert, thet is, an active involvement of the W-CLASS sadtions



Theresearchisguided by some basic assumptions:

1) Small- and mediumsized enterprises (SMEs) can play a key role in triggering and sustaining economic growth and eouiteble
development in LAC and other developing regions aswell.

2) The crestion of technology intensive firms is essentia to build loca capebilities to compete in the globd economy; they are dso
essntia to strengthen academic-industry-government linkages and encourage technologica innovation.

3) The regions development potentid can be greatly enhanced by adopting a cluster/network-based approach to address its
development needs and spatid imbalances, seerching for cooperation and partnerships among different government leves, the private sector
and internationd organizations.

4) In order to overcome the isolation and lack of the required indtitutions, skillsand R& D thet prevail in individud locdities, infor mation
and communication technologies (ICT) ae a key dement to edtablish linkages within each ares, among them, and with Srategic
partners outside the region. Asther individua capabilities are expanded and interlinked, they become a collective assat to sustain LAC's
peth to knowledge-based devel opment.

Those assumptions and the proposed framework congtitutes a background for the ongoing research redized by the Strategic Knowledge
Management Group a the Porttifical Cathalic University of Parand, which is guided by some of the following questions

1) What isthe importance of innovation dusters for regiond development?

2) What arethe key dements of innovation dusters and how do they function in thisregiona context?

3) To what extent can the devel oped-country models be adapted to specific loca conditions?

4) What activities are more effective to build and sugtain innovation dlugers?

5) How can acluster/network modd contribute to improve the capabilities of SMES?

6) What are the benefits that a duster/network mode can bring to loca universities and other ingtitutions?
7) How can the missing dements of innovation clusters can be supplied by Wety/Internet tools?

8) What are the barriers and fadilitators to sharing knowledge across regiond dugters?
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