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Argentina: how to study and act
upon local innovation systems

Gabriel Yoguel, Jos¢ A. Borello and Analia Erbes

his article examines a number of ideas about local innovation
systems, how best they can be studied and what needs to be done to
develop them further. It is based on experiences in Latin America generally
and Argentina in particular. The first part briefly reviews the literature on local
production and innovation systems. Following this, 10 hypotheses about
the workings of innovation systems are presented, together with the same
number of approaches to studying the characteristics and potential of any
specific existing system. The third part sets out a number of measures that
could be applied to improve local innovation systems in a given country or
region. This paper argues that it is both possible and necessary to build

bridges between analysis and action, theory and practice.
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I

Introduction

The purpose of this article is to systematize a number
of ideas about the workings of local innovation systems
and the measures that could be taken to develop
them further. We address a range of issues that are
of central importance in any evaluation of the way
these operate and in the design of policy actions to
increase the capabilities and connectivity of systems
of this type. Although most of the issues discussed
derive from an analysis of the Argentinean experience,
it is possible that they may also illustrate the situation
of other Latin American countries.

Although studies of the subject have yielded an
increasingly precise description and understanding of
the ‘local innovation system’ concept, they have made
less progress in identifying certain general characteristics.
Again, while policies centred on what we might generically
calllocal development have become increasingly important

I1

in Latin America, there has not been any major effort to
stylize the different approaches and delineate possible
areas of action.! Nonetheless, some recent critical
contributions do coincide, on certain points, with our
approach (Fernandez, Amin and Vigil, 2008).

This article is divided into six sections. Following
this introduction, the second section gives a stylized
description of the main contributions of the literature
to the topic under discussion. The third part presents
a conceptualization of local innovation systems and
discusses a number of theories about how they operate,
arising from research carried out in Argentina. The
fourth section proposes a methodology for studying
them. The fifth section lays out a number of policy
measures that, in our view, ought to be implemented
to improve the functioning of systems of this type.
Lastly, we present our conclusions.

The nature and importance of

local innovation systems

The importance of the issues discussed in this article
can be appreciated from a number of facts reported in
recent studies. These studies have argued that economic
agents are operating within a framework of growing
competition, that the nature of this competition has
changed and that a higher level of cognitive capabilities

is required (Ernst and Lundvall, 1997; Lall, 1992;
Yoguel and Boscherini, 1996). It is also argued that
these capabilities do not derive only from particular
static factors, but that the institutional environment
firms operate in has become more important. Part
of this environment is constructed and replicated

O This article is based on a document prepared for the
project “Sistema nacional y sistemas locales de innovacién -
Estrategias empresarias innovadoras y condicionantes meso
y macroecondémicos” implemented by the National Science
and Technology Observatory of the Science and Technology
Secretariat (SECyT), under the coordination of Mario Albornoz
(see [online] www.secyt.gov.ar). Earlier versions were presented
at the following events: a seminar entitled “Conglomerados
productivos: competitividad, desarrollo local e innovaciéon”,
Special Programmes and Projects area, SECyT, October 2005; the
eleventh Annual Meeting of the SME-MERCOSUR Network, Tandil,
September 2006; the ninth Small and Medium-Sized Enterprise

Conference, Professional Council of Economic Sciences of the
Autonomous City of Buenos Aires, November 2006; and in
English (“Local innovation systems in Latin America: Theoretical,
methodological and policy lessons for other regions of the South”)
at the fourth International Conference of the Global Network
for the Economics of Learning, Innovation, and Competence
Building Systems (GLOBELICS), Kerala, India, October 2006. The
authors are grateful for the comments received at these events
and for those of an anonymous CEPAL Review referee. José¢ A.
Borello is also a CONICET researcher.

! The main exceptions are the studies by Albuquerque (2004),
Boisier (2004) and Vasquez Barquero (2000).
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in geographical areas that are local and regional in
nature (Albadalejo and Romijn, 2000; Camagni, 1991;
Morgan, 1995; Nomisma, 1993; Poma, 2000).

Although the whole issue of local development is
only now coming to prominence on the public agenda
and in the policies applied by the governments of Latin
America in recent years (Albuquerque, 2004), this is a
subject that goes back a long way in disciplinary fields
such as urban sociology, urban planning, geography and
economics, so much so that Marshall (1890) himself
discusses two central aspects of any local innovation
system: the relationships between economic agents
and their territorial expression.

Marshall’s emphasis on the division of labour
connects him with classical authors such as Smith,
Marx and Durkheim (Groenewegen, 1987), as well
as with contemporary ones. Thus, while Sayer and
Walker (1992) consider the division of labour to
be an important aspect in the analysis of different
economic systems, Frobel, Heinrichs and Kreye (1980)
and Massey (19995) believe that, in its geographical
variant particularly, it can yield an understanding
of the production structure and the logic thereof.
However, it was Scott (1988 and 1993) who made a
more direct connection between the division of labour
and the evolving characteristics and nature of local
production and innovation systems.

Hirschman (1958), for his part, emphasized not
the division of labour but the nature and meaning of
relationships between firms.2 As he sees it, development
requires the mobilization of hidden resources and
the construction of a public space that is crucial for
the formation of a democratic society where private
interests do not dominate. Hirschmanian thinking
gave rise to a number of later elaborations addressing,
among other issues, the qualitative attributes of
production systems (Fredriksson and Lindmark, 1979),
unequal power relationships within these (Coraggio,
1987; Rofman, 1984; Taylor and Thrift, 1983) and
their role in reducing uncertainties (Storper and
Walker, 1989). Interest in these production clusters
gave rise to a whole terminology around the issue:
subcontracting networks (Holmes, 1986; Scott, 1983
and 1986), distribution networks (filieres) (Truel,

2 Hirschman’s approach also explains the reasons for unbalanced
development in Latin America, the emergence of economic
groups, the tensions between exit and voice, the formation of
progressive and regressive alliances and the weaknesses present
in production chains.

1983), sectoral blocks (Lifschitz, 1986) and commodity
chains (Hopkins and Wallerstein, 1986; Gereffi and
Korzeniewicz, 1990).

When production systems came to be analysed
from the territorial point of view, new concepts
emerged such as territorial production complexes
(Gorenstein, 1993; Smith, 1981; Storper and Walker,
1989), clusters (Humphrey and Schmitz, 2000) and
territorial circuits of production, circulation and
accumulation (Coraggio, 1987; Rofman, 1984). The
term “industrial district”, originally used by Marshall,
was dusted off by Italian and then English-speaking
authors to refer to the geographical concentration of
closely interrelated firms for the purpose of producing
certain goods (Piore and Sable, 1984). The industrial
district idea was later applied to a variety of production
systems (Markusen, 1995).

While much of the literature we have touched
upon assumes that knowledge- and capacity-building
and incorporation processes underlie the interaction
of local systems, most of these studies do not
articulate an explicit interest in these subjects. To
some extent, this is because these processes have
begun to receive a more precise characterization
only in the past two decades.

Against this background, Marshall’s industrial
district idea was taken up by authors who emphasized
that learning and innovation took place within spatially
concentrated production systems. Thus, for example, it
was noted that clusters generate spillovers and collective
learning. Some authors understood the industrial
district as a cognitive laboratory producing spillovers
of knowledge related to the public good concept
(Bellandi, 1989; Becattini, 1990). Other approaches
highlighted the importance of the informal sharing
of knowledge among economic agents as a source of
competences’ (Camagni, 1991; Capello, 1999; Maskell
and Malmberg, 1999), while studies carried out in
Silicon Valley and Denmark, Sweden and Norway
(Saxenian, 1996; Dahl, 2002; Power and Lundmark,
2004; Stambol, 2003) have shown that the spread of
knowledge resulting from worker mobility within a
local system increases collective competences and
generates economies that are internal to the industry
and external to firms. In turn, workers benefit from

3 By competences are meant all those capabilities of economic
agents that enable them, among other things: (i) to solve problems,
(ii) to interact and work in teams and (iii) to switch between
abstract and concrete thinking.
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upward occupational mobility as they are enabled to
pursue their careers in other local businesses. Some
of these authors see the movement of staff between
different firms as being what distinguishes a production
cluster from a mere concentration of businesses.

The interest in systems is partly due to concern
among a number of social scientists with the role
played by innovations and the creation of knowledge
and capabilities in economic development. This
school of thought has mainly focused on the study
of national innovation systems, before turning to the
relevant local, regional and sectoral aspects (Lundvall
and Maskell, 2000). The starting point for these
studies are the interactions between economic agents,
which means that they do not confine themselves to
analysing the internal behaviour of firms. Accordingly,
emphasis is laid on the importance of systems in the
innovation process, and not just firms and technology
centres (Cooke, Gomez Uranga and Etxebarria,
1997; Freeman, 1995). As a result of the emphasis
on interactions, consideration has been given to the
existence of different types of production systems
and of the specificity of knowledge creation processes
within each of them.

Thus, some studies examine the scope for creating
competitive advantages by producing and sharing
knowledge within a production system (Bisang
and others, 2004; Albornoz, Milesi and Yoguel,
2004; Yoguel, Novick and Milesi, 2003; Casalet,

111

Cimoli and Yoguel, 2005). One of the most virtuous
network configurations is where there is geographical
concentration with generation of externalities that
promote collective efficiency and cooperation (Schmitz,
1995; Meyer-Stamer, 1998). Thus, while some systems
tend to be less effective (Humphrey and Schmitz, 2000;
Poma, 2000), others develop cooperative processes for
learning and spreading tacit knowledge (Freeman, 1988;
Camagni, 1991; Nonaka and Takeuchi, 1995).

Studies of the processes leading to the development
of innovations within local production systems have
also turned their attention to how knowledge creation
and utilization capacities might be expanded. Progress
has been made in differentiating the different modes
of knowledge, with a distinction drawn between the
codified and tacit kinds (Nonaka and Takeuchi,
1995; Johnson, Lorenz and Lundvall, 2002; Rullani,
2000). Studies have also evaluated the importance of
the different forms of knowledge for the creation of
competitive advantages by economic agents.

Lastly, various authors have developed templates
that can be used not only to analyse groups of
interrelated firms that are relatively concentrated
in a single place, but also to tailor policies to them
(Altenburg and Meyer-Stamer, 1999; Albuquerque,
2004; Wolfe and Gertler, 2004). Thus, for example,
what are known as “production arrangements” are of
particular interest in Brazil (Lastres, Cassiolato and
Maciel, 2003; SEBRAE, 2002).

Local innovation systems: conceptualization and

some preliminary hypotheses derived from the

Argentinean experience

Considering the information given in the previous
section, what we mean by a local innovation system is
the space of interaction among firms and between firms
and institutions in a common geographical location
that includes relationships of both competition and
cooperation. These systems are heterogeneous and
have very different levels of complexity, depending
on the number and characteristics of the actors and
agents composing them and on the formal and informal
links between them. Thus, a given system may be
placed anywhere along a scale of situations ranging

from the utmost virtuosity, with significant learning
and creation of dynamic competitive advantages,
to the other extreme in which both are practically
non-existent.

What we mean to describe is not an ideal model
whose variables already have established values. As we
will show, our description will identify the key elements
characterizing a system, but without setting a value upon
them, as they vary from one system to another.

Local innovation systems encompass both
production systems and education and training
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institutions, unions and professional associations
and technological research and development bodies.
All production systems have a local facet, leaving
aside the fact that some include a variety of local
organizations from a region, different regions in the
same country or even different countries. Although
there is no generally accepted definition of what
constitutes the local sphere of a production system
and no one procedure for identifying the geographical
limits concerned, different authors and some national
institutes of statistics have equated it with the local
labour market.

Thus, a local production system can be delimited
empirically by looking at people’s daily movements
from home to workplace. In Argentina, a unit has been
proposed, the ‘local economic area’, to define them
on the basis of these commuter journeys (Mazorra,
Filippo and Schlesser, 2005; Borello and others, 2002
and 2004).

Analysis of local systems in Latin America
generally, and Argentina in particular, reveals how
little information is available on the most basic
aspects of their morphology and functioning. This
state of affairs may be due to the lack of researchers
with a background in the subject, the low level of
importance attached to the local sphere by much
of the scientific and technical community, the lack
of awareness of the importance of developing local
systems, and a dearth of appropriate statistics, since
the geographical units used by the bodies collecting
information do not usually coincide with the areas
concerned. There are also some deeper issues arising
from the idea prevalent in many disciplines that
the local sphere is unimportant in the workings of
national or global systems. Thus, for example, while
it is true that the economic sciences and sociology
have concerned themselves with these problems, there
are fields such as the economics of local systems and
urban sociology that are still peripheral interests in
these disciplines.

Besides these issues, the literature allows certain
generalizations to be made about the workings of
local innovation systems in Argentina (Borello, 2008;
Borello and others, 2002 and 2004; Lugones and Sierra,
1999; Boscherini, Malet Quintar and Yoguel, 1997;
Boscherini and Quintar, 1997; Boscherini, Lopez and
Yoguel, 1998; Yoguel and Boscherini, 1996 and 2001;
Quintar and others, 1993; Rearte, Lanari and Alegre,
1997; Sepulveda, 1999; Carmona, 2006; Sierra 2002;
Yoguel and Lépez, 2000; Yoguel, 2000). However, it is
not possible to identify their common features without

acknowledging the marked heterogeneity between them.
This diversity is a central characteristic of systems of this
type, both in their external facets and in their particular
ways of working and nurturing knowledge.

The heterogeneity of local systems can be
appreciated by analysing the following aspects: (i)
the size and physical form of the system (measured
in square kilometres, population, gross output); (ii)
its characteristics in terms of the number of urban
centres, composition of output, employment, etc.; (iii)
the characteristics of public and private actors; (iv) the
existence of translators;* (v) the development of the
public space; (vi) the type of institutional architecture
(top-down, bottom-up or mixed); (vii) the degree
of competition between economic agents; (viii) the
scale of knowledge dissemination; (ix) understanding
of the morphology, problems and potential of each
system; (x) the level of knowledge appropriation by
local actors; (xi) the rate of company creation and
demise; (xii) circulation of workers and technical
staff, among other things.

The existence of major differences in the aspects
referred to complicates the task of establishing
general rules for the functioning and characteristics
of systems. Considering the information available
in Argentina, however, it is possible to put forward
a number of hypotheses reflecting their key features
in the country.

(1) First, the way a local system operates can
become either a constraint on the development of
firms or a factor that enhances their growth and that
of the society around them. Economic dynamism
increasingly depends on the level of accumulated
knowledge and experience, the skills and capabilities
of human resources and the quality of institutions, the
interaction between the different agents, research and
development (R&D) activities and the existence of
economies of scale. Given that all these are interrelated,
the characteristics of this relationship will determine
the complexity of the system. Despite this, it is possible
to affirm that the existence of linkages between agents
who drive the development of learning and knowledge-
sharing processes is limited by the level of endogenous
competences attained, both in firms and in institutions
(Yoguel, Robert and Erbes, 2009).

4 Translators are people who are capable of establishing a fruitful
dialogue between different actors in a local system, such as business
leaders and technology experts.
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(i1) Despite the above, the mere existence of
well-functioning local systems does not do away
with evolutionary differences between firms, as not
all are capable of taking advantage of the virtuous
institutional environment and positive externalities
deriving from the proper functioning of a system
with these characteristics. Generally speaking, firms
with a lower level of competences tend to profit more
from tangible externalities (such as trained labour
and physical infrastructure) than from intangible
externalities in the form of technological and market
information and knowledge.

(1i1) It is observed that agents (firms and
institutions) require minimum competences without
which it is hard for them to make good shortfalls in their
knowledge, reduce strategic uncertainty, strengthen
learning processes, counteract weaknesses in their
organizational culture and, crucially, appropriate
externalities generated in the local system. This
minimum threshold of necessary competences rises
as systems lose virtuosity. In a local system that
produces positive externalities, less individual effort
will be required by firms to achieve competitive
advantages and quasi-rents in the market (Yoguel
and Boscherini, 2001). In environments of this type,
size is not an obstacle to firms gaining access, for
example, to the benefits deriving from corporate
cooperation agreements or public programmes of
technological support.

(iv) Thus, when the local system generates positive
externalities that economic agents can appropriate,
the development of firms’ capacity for innovation,
and thence their competitiveness, does not depend (or
depends less) on their size (Yoguel and Boscherini,
2001). In this case, the local system can act as a quasi-
market that increases technical and organizational
competences, favouring smaller agents. Thus, positive
externalities counteract the competitive disadvantages
arising from company size.

(v) The virtuous characteristics of a local system
also depend on its institutional features. Thus,
institutional development is a determining factor and
also a reflection of the capacity of economic agents
for innovation. The institutional environment is thus a
basic factor in the generation of a public space that can
facilitate the progress of the local system concerned.
The creation of this public sphere is in itself a symptom
of the degree of development attained, while at the
same time it is the place where agents can improve
their competences, whatever the initial differences in
capacity between them. As a result of the collective

character of the actions undertaken and the flow of
formal and informal interactions between the different
types of agents, large quantities of codified and tacit
knowledge begin to be generated and circulated,
contributing to the formation of individual and group
competences and the creation of public goods and
‘club’ goods. Unlike public goods, the latter include
knowledge that can be used to exclude those who are
not members of the subsystem. More specifically,
the knowledge, agreements and activities concerned
are developed within a production complex and can
benefit those agents belonging to it, but not outsiders.
Consequently, these club goods constitute what Michael
Storper calls “untraded interdependencies”.

(vi) As in the case of firms, the existence of a
lower degree of institutional development raises the
minimum threshold of competences needed to take
advantage of existing technological services, while
technological cooperation never rises above a very
low level. Again, local systems have great difficulty
making codified knowledge tacit (i.e., territorializing
it) and then recodifying it and making it global. Thus,
it is essentially within individual firms that knowledge
is spread and generated, without any institutional
support or presence.

(vii)) What the above shows is that the process
of developing a local innovation system is neither
simple nor automatic and requires the creation of
translation mechanisms, as the agents involved speak
different languages and operate by dissimilar logics and
cultures. This variety of languages is a key institution
in local systems, as important for their operation as
banks, firms and universities (Poma, 2000). The great
weakness of translation mechanisms partly explains
the dearth of established interactions between the
different types of agents.

(viii) The peculiarities developed by the agents
and actors forming part of a system determine its
idiosyncratic features. All actors in a local system
have know-how that can be used as the basis for
constructing new knowledge, although this stock
varies greatly between and within different systems.
This know-how is expressed through innovations
and competences. The differences between economic
agents in this respect and their understanding of what
is new and important can give rise to problems of
translation and interaction.

Added to the original differences between systems
is their capacity to develop learning and knowledge
construction and transformation processes, these latter
being crucial for interpreting ever-greater economic
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uncertainty and complexity. In turn, these processes
constitute the basis of a common stock of knowledge
that underpins the homogenization and differentiation
processes needed in the new competitive environment
(Rullani, 2000). In this context, knowledge becomes
valuable because of its potential to generate higher
productivity, but also because it makes possible the
interpretation of structural uncertainty. The scope
for using it for one or the other purpose determines
the characteristics of individual economies and the
differences between them in terms of specialization to
produce physical goods, goods that are fundamentally
intangible or tangible goods with a high knowledge
content (Poma, 2000). This last category is a core
policy goal and a particularly great challenge for less
developed countries, regions and systems.

(ix) In this context, a useful indicator of the
functioning of a local system is its ability to identify
and get the best out of hidden resources. Given that
businesses need to make an effort to perceive and
imagine changes before others do (Poma, 2000), their
task consists in mobilizing what Hirschman (1967)
calls the invisible component of the economy —defined
as the ability to stimulate and organize hidden and
overlooked resources and capabilities. Thus, territorial
systems differ both in the latent resources available to
them and in their ability to identify and benefit from
these. In consequence, the way these latent or hidden
resources are extracted or brought out comes to play
a much more important role than the production of
physical goods. Thus, the challenges of territorial
development are greater still in cases where resources
are not hidden but simply absent, whereas in virtuous
local systems, which are composed of numerous
agents and interactions, the invisible component of
the economy is more easily made visible.

(x) Lastly, it needs to be stressed that the workings
of local innovation systems partly depend on their
production specialization profile, which determines
certain basic characteristics of their virtuosity in the
social and production spheres. The decision as to what
to produce, quite apart from how, establishes the core
activities that mark out the range of possibilities of a
local system. Naturally, these activities are dynamic

and changing. The specialization profile establishes
parameters that are important for local development,
such as the intangible component of the goods and
services produced, the technology and division of
labour in their production, the opportunities for
opening up new technological frontiers on the basis of
this interaction, and the composition of the workforce
producing the goods concerned. The debate about
the specialization profile, then, is also a discussion
about the kind of society that is desired. In other
words, what to produce and what to specialize in are
economic decisions but also distributive ones that
affect the scope for the local economy to generate
learning processes and technological and industrial
spillovers among the different agents composing it
(Reinert, 2006). Viewed in this way, economic policy
is also social policy.

The 10 positions put forward in the preceding
paragraphs can be seen as working hypotheses
relating to the functioning of local innovation and
production systems in Argentina. Although they
concern a particular country, a number of studies
conducted in the region suggest that they could be
extended to (and tested on) a variety of situations in
Latin America.

Taken together, these hypotheses provide a
framework for at least two more general considerations.
First, the local development paradigm and toolbox
assumes certain existing conditions that are found
in some regions of European countries but do not
necessarily obtain in Argentina. Second, while local
institutions and production structures are fairly rigid
and tend to be perpetuated over time, the present is not
always a hypothesis of the future. The transformation
of the urban structure in Argentina has opened a
window of opportunity for qualitative improvement
in local production systems. This can be inferred from
certain studies showing the substantial absolute and
relative growth of medium-sized cities since the 1950s
(Vapnarsky and Gorojovsky, 1990; Vapiarsky, 1995).
Many of them are now large enough to justify the
introduction of certain public- and private-sector services
and activities for which there would not previously have
been a sufficient mass of users or consumers.
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IV

Some general guidelines for analysing local

innovation systems

Considering the hypotheses presented in the previous
section and the considerations they give rise to, the
present section offers a set of general guidelines for
analysing local innovation systems. This is a guide
that identifies key aspects to be studied but does not
specify the particular characteristics they acquire in
each of the systems analysed.

This guide sets out to study local economic systems
from a perspective that prioritizes aspects related to
the construction of certain intangible elements such
as the competences of economic agents, creativity
and innovation capabilities and the creation and
incorporation of knowledge. Thus, it represents one
of the various possible ways of approaching and
analysing local systems.

As mentioned, the list of factors to be considered
derives from the characterization of local systems in
the preceding pages, whose themes were organized
into three major groups: core characteristics of local
systems, institutional and interactional aspects, and
statements and hypotheses relating to their functioning.
The first two are concerned with more descriptive
and general elements, while the third is essentially
speculative and encompasses more specific issues.
Lastly, we present some additional aspects that do
not fall under any of the three points above, relating
to the purpose, scope and existing resources of local
systems and the availability of earlier information
and studies to provide a basis for researching and
analysing them.

1. The characteristics of a local system®

This section considers the characteristics of local
systems defined as local economic areas (LEAS).
When studying such systems, it is important to bear
in mind their physical and organizational features and
the peculiarities of their economic and employment
structure, and to identify any constraints on their
development. Analysing these aspects reveals the

5 Some ideas in this section were taken from Borello and
others (2004).

virtuosity of each system in terms of spillovers
generated, and the potential for economic agents to
increase their capabilities.

As regards the physical and organizational
features of systems, consideration must be given to
general characteristics and physical properties. The
former are derived mainly from indicators revealing the
structure of the system —urban nodes, approximate
area of the LEA, number of municipal districts or
departments and number of provinces involved— and
the demographic dynamic (total population, intercensal
growth rate). The latter concern internal and external
connectivity, the existence of internal subsystems and
the rural-urban mix, among other things.

When identifying the economic and employment
structure of local systems, meanwhile, it is important
to include the characteristics of the production
dynamic in relation to output, the branches of
activity that exist, the size of companies and the jobs
generated, among other things. At the same time, it
is necessary to consider the specialization profile, the
level of linkage between firms of different sizes and
their integration into the overall system, the leading
economic and institutional agents and the degree to
which the local system concerned is open or closed, i.e.,
its relations with the various external agents. It is also
necessary to ascertain the dynamic of technological
and organizational competence formation among the
firms acting in this system, particularly in relation
to size and the ability to capture externalities in the
environment, so that their economic and employment
performance can be explained. In relation both to
these matters and to those described in the previous
paragraph, economists and geographers have developed
a variety of indicators that can be used to compare
structures and systems (Goodall, 1987).

The constraints on the development of local
systems are the other facet of the potential described
above. Although they can be identified in various ways,
the following are important when the development
of learning and knowledge generation processes is at
issue: (i) centralization of production activities and
decision-making, (ii) financial constraints that prevent
development processes from being implemented and
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(iii) a lack of structures for creating awareness about
the importance of local systems in the creation of
competitive advantages and the implementation of
programmes that can help to improve the competences
of individuals, firms and institutions.

2. Institutions and interrelationships within a
local system

As was mentioned in the hypotheses presented in the
third section, the capacity-building efforts of systems
and private agents need to be complemented by the
generation of institutional capabilities. Accordingly,
two central issues need to be considered.

First, to characterize any local system it is
necessary to identify and describe local institutions
involved with production activities. In particular,
there needs to be knowledge of their structure and
functionality and of the presence of programmes
and projects that allow the knowledge possessed by
institutions to connect with that of firms and other
organizations. This reveals the degree of public-
private engagement. Again, it is indispensable to
formulate local policies from a perspective broader
than that of local agents, centring rather on networks
of firms, human resource development and local
needs. Furthermore, it is necessary to understand
the characteristics of evaluations of the way these
programmes and institutions work.

Secondly, in describing the system it is necessary to
provide an appreciation of the importance acquired by
arange of tangible and intangible elements that define
its virtuosity. These include the variety of languages; the
public and private actors who operate within this variety,
allowing information and knowledge to be shared; the
circulation of human resources, and thus knowledge;
endogenous competences, their “systemicity” and
thence the homogeneity or heterogeneity of economic
agents; and the public space.

3. The dynamic and workings of local systems

The way systems work and their importance for local
development can be assessed from a number of aspects

associated with the dynamic of their institutional and
production characteristics. For one thing, it is important
to be aware of the importance of the role assumed by
the local system in promoting the competitiveness of
firms, reducing uncertainty for economic agents and
increasing their technical and organizational skills,
while generating externalities that compensate for
the differences between them. Here, it is necessary to
know what the minimum threshold of competences
is if knowledge creation and dissemination processes
are to exist.

Again, the importance of the local system as
a space that promotes interaction and integration
of knowledge can also be evaluated on the basis of
the existence and characteristics of institutional and
production networks. In this context, it is crucial to
analyse the innovation functions developed by the
most dynamic institutions and agents. The active
presence of both and the ability to spread knowledge
to the rest of the system are important elements in
the latter’s learning and production processes. It is
also necessary to evaluate the system’s potential to
mobilize the invisible component of the economy, i.e.,
to locate and organize hidden resources.

From an institutional perspective, consideration
must be given to the importance the different
subject areas are acquiring in the local development
agenda. Here, differences can be observed in the
dynamics of systems depending on the priority
given in public-sector policies to efforts to promote
institutional development and relations between
the public and private sectors and between private-
sector actors, to create knowledge-based competitive
advantages, to train translators and to influence the
complexity and internationalization of networks,
among other things.

The issues raised in the three parts of this section
are meant to provide a summary of the main elements
to be considered when analysing the importance of
local systems as spaces for generating knowledge
and competitive advantages. The rest of this paper
will present some suggestions for policies that it is
believed would improve the aspects discussed and
enhance innovation systems.
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v

Some suggestions for policies to

promote local systems

In the previous sections, we carried out a stylized
analysis of the idea of a local innovation system,
treating it as a gradient of the situation in which
specific systems are placed in respect of the degree of
development of all the elements used to characterize
them. This section, unlike the previous ones, is
essentially propositional. It identifies the premises
and assumptions on which policy recommendations
are based, describes jurisdictional and real aspects
affecting policy deployment and reviews core problems
and proposals for action.

1. Premises and suppositions relating to local
systems and policies

The premises and assumptions on which local system
policymaking is based include some metapolicy
aspects, clearly revealing the experimental character
that intervention should assume and identifying a
number of key elements for implementation.

Where metapolicy issues are concerned, the
application of a public policy designed to improve
the workings of local innovation systems presupposes
the existence of three conditions for intervention
(Yoguel, 2003). First and foremost, proper financing
is needed. Although this is not the only requirement,
it is a necessary condition that is often overlooked in
policy design in Argentina. Second, awareness-raising
measures need to be implemented in advance, as do
actions to ensure the participation of all local agents
and actors in policy design and implementation.
Lastly, it is necessary to create or strengthen a system
of coordinated decentralization and intelligence in
which local agents and actors can make known their
interests and ideas, thus providing opportunities for
policy transmission and generating a specifically
local set of institutions (voice, in Hirschman’s sense).
It is important to create a public space in which
interaction between different agents is encouraged,
and this means identifying both the areas that favour
this and those that hinder the sharing of information
and knowledge.

Another key element of metapolicy is to identify
regressive local coalitions that constrain both the

dynamic of structural change in the region and the
generation and spread of learning processes. Here,
a central policy objective should be to activate
autonomous locally-based agents who can help to
form progressive coalitions. According to the logic of
Bianchi and Miller (2000), progressive coalitions depend
on the existence and creation of complementarities,
manifested in production chains and the different
linkages between private and public agents.

In an evolving, globalized economy, policy needs
to be experimental and to undergo regular review
and modification, which means that the metapolicy
elements referred to above are crucial. In particular,
they should make it possible to clear the blockages
identified and support the development of progressive
alliances, so that agents and actors come to inhabit
the territory rather than merely being lodgers in it. A
degree of institutional stability is necessarily required
for alliances of this type to exist and develop (Bianchi
and Miller, 2000).

The position set out in the preceding paragraphs
assumes the presence of certain minimum conditions in
terms of income, access to decent housing and public
services and infrastructure, so that policy actions can
be oriented towards the creation of capabilities and
the satisfaction of needs over and above the primary
ones of food, health care and access to certain basic
public goods. This need for a certain minimum
basis holds not just for tangible matters like those
mentioned, but also includes justice in a broad sense
(social, environmental and territorial).

Setting out from these minimum conditions,
key policy elements should be aimed at developing
the institutional system, the production environment
for economic agents, production networks and the
different types of production chains, human resources
and an organization of labour that facilitates the
generation of learning and knowledge-sharing
processes. Differences between systems translate into
particular configurations that are reproducible only
in part and that consequently require policies tailored
to the specific characteristics of the context. These
considerations show how important it is to follow an
approach aimed at ascertaining needs and generating
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responses on the basis of the guidelines proposed in
the fourth section of this paper.

The idea is to turn the local sphere into a space
where dynamic rather than static competitive advantages
can be created, with priority given to the efficiency of
physical and cognitive infrastructure; where good use
can be made of information and knowledge that is
external in origin but can be internalized (homeostatic
processes); where endogenous innovation dynamics can
be developed in local systems (autopoietic processes);
and where specific competences can be generated.
In sum, policies should generate self-regulation
mechanisms and levels of systemic autonomy that
lead to evolutionary learning. This would permit
the creation of the internal conditions needed to
improve the system, together with strategies aimed,
firstly, at establishing new institutions or functionally
reforming existing ones and, secondly, at generating
models favouring the development of an environment
that facilitates the incorporation of local firms into
the global space.

To complement this, there is a need to consider
other aspects that are vital for an understanding of
the dynamic of local systems and to formulate policies
that can strengthen them. First and foremost, policies
need to set out from the cultural elements that identify
the local system, which means recognizing the diversity
of idiosyncratic behaviours, evolutionary paths and
production arrangements that limit the scope for
mechanically reproducing measures applied in other
local system:s.

Second, it is necessary to build upon the existing
basis, i.e., of institutions, programmes and policies that
are already in progress. Furthermore, there are often
projects, laws, activities and private-sector actions
oriented towards resolving the difficulties that can arise
in a system. Failure to acknowledge this background
and act accordingly practically guarantees that the same
obstacles will arise. The atomization of actions and
policies bearing upon a single issue is a characteristic
of much policymaking and policy implementation in
Argentina and other countries. Existing activities are
a good laboratory for evaluating measures that work
and for making progress in this area.

Third, it is necessary to develop a sequence of
stages and to plan actions out, although these must
be preceded by a minimum diagnosis of the starting
situation. Not all the data need necessarily be available,
so that while a good policy will always advance into
unknown areas, a minimum of prior knowledge is
required.

Fourth, and following on from the previous
point, the measures implemented need to include
research and action mechanisms that, reflecting the
experimental character of policies, make it possible to
collect information about their implementation and the
level of participation among the agents involved.

Lastly, the technical rationality entailed in the
two previous aspects should not be divorced from
the political need to achieve immediate results in
the short term (two years). In other words, the first
condition for a policy to be at all effective is that it
continue to exist over time. This requires a technical
effort to prioritize measures and be selective about
the actions undertaken.

2. Jurisdictional and real aspects of problems
and policy implementation on the ground

In designing actions, it is essential to be aware of the
irregularities that define and establish the way problems
and policies develop on the ground. In the first place,
it is necessary to consider the geographical extent of
the local system and the administrative jurisdictions
operating in the territory concerned. To operate in
local systems, coordinated action may be required
by different municipal and provincial governments.®
In the second place, it is important to understand the
sphere in which these processes actually operate.

From the standpoint of jurisdiction, it is necessary
to understand the juxtaposition of municipal,
provincial and national powers within each local
system. In Argentina, the heterogeneity of the legal
powers belonging to the provinces is compounded by
the existence of over 2,000 municipal governments
(communes, communal councils and others) that
differ greatly from one another. However, while the
administrative authorities guide and orient innovation
processes, these need to be analysed in their actual
sphere of application.

Another system that should be identified is
that of local production clusters and networks, as
this provides an overview of all the activities and
institutions that interconnect vertically or horizontally
to produce goods, services or both, and to generate
the processes of innovation and knowledge creation

6 In almost all the local systems of Santa Fe Province, for example,
coordination is required between at least one municipal government
and the provincial government, since the rural areas around the
municipalities come under provincial jurisdiction.
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and use that go with production. The elements and
interactions composing a network often extend beyond
the jurisdictional limits previously identified, although
it may often be found that most of the activities of a
particular network are centred on a local system. It
needs to be recalled, however, that in Argentina as in
other countries, the geographical concentration of firms
that carry out similar activities does not necessarily
imply a close relationship between them.

Local areas, lastly, are part of regional spaces. It
is difficult to define exactly what the limits of regional
innovation systems are, as these need to be established
on the basis of information that is not always fully and
systematically available. In countries like Argentina,
the regional innovation level, which often encompasses
a number of provinces and local systems and may
extend for hundreds of kilometres, may be the most
interesting to understand and manage.

3. Identifying and characterizing core problems
and policy proposals

Some of the core problems that can be considered
in relation to the development of local innovation
systems are the level of endogenous competences
among local economic agents; interaction among firms,
and between these and institutions; and the integrated
functioning of local and regional systems.

a) The competences of agents

A number of problems with local innovation
systems are due to the limited competences of both
firms and institutions. In business organizations
(chambers of commerce and business associations),
but also in the ‘third sector’ (social, neighbourhood
and non-governmental organizations), there is a lack of
professionalization and the technical and professional
staff available are few and undertrained. Difficulties
are also encountered in generating new individual and
collective routines in firms and institutions, and the
number of public and private actors is small.

Proposals for solving problems of this type
require the construction of a taxonomy of situations
that are differentiated by the importance of the
constraints described. A vital starting point in local
innovation systems that are at the lowest levels of the
gradient is to carry out activities to raise awareness
of the importance of increasing the competences of
agents and institutions. Given that the value of such
measures is often not appreciated in many of these
local systems, progress will only be made with these

activities if the subject is first placed on the discussion
and working agendas of firms and institutions. In local
systems where awareness-raising has already taken
place, action should begin with a self-diagnosis of the
specific problems of agents and actors so that they have
systematized information available to reflect on their
own practices. In this case, awareness-raising measures
can only be implemented after identifying people
and institutions capable of helping economic agents
to prepare diagnoses and self-assessments, bearing
in mind the diversity of existing situations. Actions
oriented towards private-sector agents would have to
be accompanied by institutional self-diagnoses that
yielded information about their shortcomings when it
came to formulating and implementing development
programmes. It is also necessary to create appropriate
incentives to encourage the incorporation of technical
and professional staff into the institutions comprising
the local system.

In many local innovation systems, efforts to find
new ways of financing the expenditure involved in
operating chambers of commerce are vital if institutions
of this type are to play a proactive role in developing
economic agents’ competences. Given that the lack of
resources and the limited representativeness of these
organizations are a major obstacle to the generation
of services for firms (Borello, 2008), there seems to be
aneed for new systems of public-private financing. In
cases where a longer process of diagnosis and reflection
on the workings of the local innovation system has
taken place, the need to establish new institutions or
modify existing ones may already have been identified.
For example, intermediate or ‘bridging’ institutions
with public and private representation may be crucial
for generating effective processes of knowledge
production, circulation and appropriation.

Constraints on the development of endogenous
competences also arise from the characteristics of
public policies oriented towards this objective. In
particular, it is difficult for economic agents to identify
and take advantage of the policy instruments that
exist. In this context, policy actions ought to turn
upon at least three core issues. First, there is a need
to ensure policy instruments are accessible to local
agents by simplifying procedures and creating a one-
stop shop for provision. The availability and scope of
these instruments are critical. Second, it is necessary to
rethink existing policies and mechanisms in the light
of the needs and development of local competences.
This need stems directly from the difficulties involved
in applying universal policies and from the marked
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heterogeneity of systems. Third, there is a need to
develop tools and spaces for evaluating existing policies,
with the participation of both policymakers and users.
It will be vitally important not only for evaluation to
be carried out after policies have been applied, but
for there to be ongoing monitoring of these during
the implementation process.

b) Interaction between agents

With respect to interaction among economic
agents, and between these and institutions, it is once
again possible to identify a series of needs that apply
to all local systems, although without overlooking the
differences in terms of the importance they assume
in each.

One issue here is the inadequate presence and
coordination of institutions and economic agents in the
public space, as a result of which knowledge is shared
between them only sporadically or not at all. This is
partly due to the lack of emphasis on outreach, applied
research and dissemination activities in the programmes
of universities, technology centres and secondary and
tertiary vocational training institutions.

A variety of policies ought to be applied here, all
with the goal of enhancing the interaction between the
different types of agents making up the local system.
For this, awareness-raising measures notwithstanding,
what is primarily required is to change outlooks
and cultures in which there is no settled tradition of
collaborative behaviour. Secondly, measures are needed
to foment the creation of networks involving agents of
different types and sizes (firms, institutions, chambers
of commerce, etc.), and this will require the presence
of linking agents and incentives to integrate systems of
collaboration that help to enhance competences. This
entails a twofold plan of action encompassing both the
creation of new ties and the formalization of existing
ones and designed specifically to strengthen the public
goods and club goods of local chains. Thirdly, it is
also indispensable from the public policy standpoint
to formulate strategic plans that operate in the main
production networks, involving all public and private
actors. Among other issues, strategic planning serves
to reduce the uncertainty surrounding the orientation
of public policies on the basis of the information that
exists about priority issues and their promotion.

Important though it is, increasing interactions
between economic agents is not an automatic process.
On the contrary, the diversity of goals and languages
with which different types of agents operate, even within
a homogeneous local system, requires the presence of

linking agents. This being so, a major weakness that can
hinder the development of a local system is the lack
of translators in technical and competence-building
areas, and of network integrators and organizers.
In this situation, the needful lines of action
centre on the training of human resources with an
aptitude for translation and organization. Their
main characteristic should be the ability to converse
both in the languages of the business world and in
those of science and technology, and their main task
would be to bring these different worlds together to
facilitate the creation of knowledge networks. How
human resources of this type are to be developed also
differs significantly depending on the local system
concerned. In the first place, the need for translators
must be based on the characteristics of each system.
This means determining the areas in which there are
specific gaps and applying measures to create the
relevant capabilities in order to make better use of
internal system synergies and improve the capacity
for absorbing knowledge generated externally. After
this, training programmes need to be created to train
local translators, organizers and integrators on the
model of those found naturally within the system. It
is important to systematize what these people know
and combine it with other knowledge derived from
regional or national experience in this area.

¢) Integrating local and regional systems

In addition to those described above, it is also
possible to identify core problems associated with the
integrated functioning of local and regional systems.

Here, one of the problems detected in most of the
studies reviewed has been a failure to make awareness
of the importance of knowledge and the local sphere
part of the relevant discussion agenda. This affects
local systems very unequally. For less developed ones,
awareness-raising among local agents and actors is
critical. One initiative might be to include these subjects
in the syllabuses of schools, universities and tertiary
vocational training institutions. In more developed
systems, awareness-raising measures could centre on
the promotion of academic, corporate and artistic
events that contribute to a greater understanding of the
importance of these issues, and on financial support
for forums, conferences and other such events to bring
together people from different institutions.

Another of the problems detected is the lack
of the kind of specialization in production activities
that would bring increasing returns to scale, generate
spillovers and increase the scope for appropriating
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quasi-rents from innovation efforts that are mainly
carried out independently by economic agents. The
scope of the measures that might be applied also
depends on the development level of local systems.

A crucial starting point in less developed systems is
to establish the possibility of creating a new economic
specialization, based on existing activities and the
characteristics of goods and services demand that
is unmet locally. One thing that is required here is to
recognize creative and commercial capabilities and
promote them in training activities already under
way, so that they can then be deliberately introduced
into local firms and institutions. The idea is to capture
and exploit not only the organized capabilities of the
latter, but the potential of people trained in the area.
Actions of this type may serve to reverse the exodus
and outflow of skilled people. In more developed
systems, consideration could be given to orienting major
national and international negotiations towards the
promotion of their new investment projects. In those
that have the requisite starting capabilities, a long-term
approach should be taken to fostering the development
of activities that are faster-growing nationally and
globally, examples being business and environmental
services, tourism, new materials and design.

The workings of local systems are also affected
by the difficulty of detecting and prioritizing physical
investment needs. As with other aspects dealt with
in earlier paragraphs, it is not easy to carry out a
diagnosis. The various decades of crisis in Argentina
and other countries of Latin America seem to have
reduced their ability to contemplate and devise new
projects involving substantial investment. To improve
the workings of local innovation systems, it may be
necessary to reconstruct planning arrangements for
identifying and characterizing the physical investments
that are essential at every level —national, provincial
and municipal— of the State machinery.

It is possible that the measures set out in earlier
paragraphs may be difficult to apply because of
the pronounced internal heterogeneity that usually
characterizes local innovation systems. This is due to
the presence of inequalities that prevent transformative
actions from being formulated. Accordingly, the first
step is to identify and define these inequalities. The
next is to take advantage of imbalances in the local
system itself and promote the spread of knowledge
by means of contacts between people and institutions
with different capabilities. Lastly, there needs to be
positive discrimination between individuals, groups,
institutions, neighbourhoods and localities when

public resources are allocated, so that capabilities
and new institutions can be generated in the most
disadvantaged areas.

For all the importance of the matters brought up
here so far, it should be made clear that the workings of
local innovation systems do not depend solely on their
internal dynamic, but also on their relationship with
other systems. Being either too open or too closed to the
contributions of neighbouring systems or regions, and
indeed of other regions and systems around the world,
is an obstacle to the development of local systems. In
other words, a degree of balance is required.

To achieve this, it is necessary to pursue versatile
integration into the global system, working with whatever
degree of openness or reserve is needed for knowledge
feedback within the system to boost its development.
This means building up the capacity to read and
interpret the regional, national and international scenes
in different areas: trade and technology; the field of
more general scientific knowledge, which can only be
decoded, however, by a body of agents with specific
cognitive capabilities; and the more general field of
codifying business competences.

For local innovation systems to work better, lastly,
a solution needs to be found to problems associated
with a lack of knowledge and statistics describing them.
Although this is quite an ambitious objective in the
context of Latin American statistical systems, which
are still hard put to it to generate proper economic and
sociodemographic information, it is essential to have
some aggregates that provide a picture of the dynamic
of the system as a unit of analysis. The implementation
of policies whose development effects are positive
requires prior diagnostic processes, which are very
hard to carry out without certain basic information.
For this reason, there is a need for sustained progress
in the following areas: (i) conducting research to
delimit, identify and characterize local and regional
economic systems and their innovation dynamic; (ii)
undertaking research to identify knowledge gaps in
systems; (iii) establishing mechanisms to promote
research involving different technical, educational and
business institutions in different places; (iv) fostering the
creation of national statistical databases that allow a
comparative study to be made of local systems, such as
the Database for the Study of Employment Dynamics
(BADE) of the Ministry of Labour, Employment and
Social Security and the SME Map of the Secretariat
of Industry, both in Argentina; and (v) promoting the
construction of local information systems (Borello,
Gajardo and Bettatis, 2003).
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VI

Final considerations

The present article has presented a brief systematization
of a number of ideas about the workings of local
innovation systems in Argentina. Setting out from
this, it has sought to define a range of aspects that
are critical to the analysis of such systems and the
measures that would have to be applied to improve
them. It must be emphasized, however, that the general
description of fields of analysis and policies does not
detract from the importance of specific measures, given
the heterogeneity of existing situations. Accordingly,
the proposals put forward are simply guidelines for
identifying the needs and the spheres of action that
ought to be specified in the light of the dynamic and
characteristics of the different systems.

Much of what has been proposed in this paper
represents a major challenge for the different people
and institutions involved in the science and technology
system and for the public- and private-sector bodies
involved with production activities. This is because our
conception and comprehension of how local systems
operate and what their problems are is not confined
to technical and operational issues: the importance
of political and cultural aspects is recognized, even
if they are not at the centre of the analysis. From a
technical standpoint, it is essential to strive to produce

more and better statistics for local and regional
analysis. However, this task cannot be contemplated
in isolation from the need to train people to use (and
demand) this information in more sophisticated ways.
The difficulty of generating appropriate data and
more advanced research is partly due to the political
aspects that permeate a number of the issues raised
in this study, among them the need to create public
spaces and spheres of discussion. Local research will
only improve if we strengthen the capacity to conduct
it. Once again, an issue that might seem to be purely
technical cannot be resolved without confronting
regressive local coalitions that often have regional
or national support.

The limits of the possible, even in difficult
situations, can be extended or expanded still further
when support is forthcoming from national or
provincial institutions whose general goals in terms
of promoting and improving local innovation and
production systems are similar. Neither the State,
nor employers’ organizations, nor institutions are
monolithic, fossilized entities. There are institutions
from which initiatives like the ones proposed in this
study can come, even in a context of fragile and
sometimes incomplete democracies.

(Original: Spanish)
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