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ABSTRACT

The paper aims at comparing some of the most influential theories of
development with the notion of Innovation Systems (IS). The objective is to
understand if this comparison can be used to delve into the role of innovation within
the development process. We start defining the main features that characterizes
Innovation Systems. Then we contrast it with different branches of development
theories: the Sen’s theory of capability building and the Institutionalism, the neo-
classic approach and cumulative processes (multiple equilibrium approaches) and
finally, the Structures and System Theories (LA structuralism approach, the
dependency and world-system theory). We conclude that the interaction between IS
and the theories considered represents a mutual benefit. IS, indeed, provide a systemic
vision that considers innovation as a holistic process, giving a central role to social
and economic factors. Hence, IS might be successfully applied to complement the
classic development approach. Innovation Systems could also get benefits from this
interaction: development theories shed light on the different ways to think of systemic
relationships. Finally, rather than focusing on the discussion of IS being or not a
theory for development by itself, we believe that making this relational exercise could
generate new benefits and frameworks of analysis for the research community.

Keywords: innovation, innovation systems, development theory.

INTRODUCTION

Far from being a unique monolithic theoretical block, development theories are
rather a conglomeration of theories. They focus on social, economic and technical

changes that allow the development of human societies. Since they draw on a huge
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variety of approaches and scientific disciplines, we will make an effort to present the
most influential ones in the following lines. We acknowledge the high diversity that
those theories present and the necessity of setting a common criterion to approach

development.

When Abramovitz (1986) discusses the relationship between social and
technological capabilities with economic growth, he explicitly reveals his intention of
incorporating a broader perspective into the economic analysis: it is not only a matter
of factors endowments; it implies the interaction of social abilities and productive use
of knowledge. This kind of holistic approach to economic progress is what we

consider closest to our development vision in this paper.

Not without many criticisms, GDP has often been considered as a good proxy to
assess the development level of a society . Such an approach has been increasing
losing its momentum due to the shortcomings of measuring wellbeing merely through
chrematistic indicators (Fioramanti, 2013). The concept of a mere quantitative growth
is now thought to harm the concept of development itself (Sen 1999). The typical
confusion between ‘“economic growth” and “development” might often lead to
unfortunate conclusions such as increasing inequalities and environmental
degradation (Daly 1987). It becomes important, then, to highlight how the notion of
development goes beyond the merely possession of economic goods. If this
distinction is well established, we do not believe that there is an orthogonal
relationship between development and economic growth, since many well developed
societies commonly exhibit high levels of GDP per capita. We do believe that what is
needed to properly link together these two concepts is a systemic vision of techno-

social change dynamics (Clark 2005).

In this sense, IS could shed light on the analysis of the complex economic
relationships that constitute development. The IS emerges as a tool for action rather
than a theory that stands alone, and it is this flexibility that makes it suitable to many
different theoretical approaches while increasing their analytical power. The main
objective of this paper is to assess how the Innovation System framework could be
applied to the most influential theoretical characterizations of development,

identifying the bidirectional interactions.



The paper is structured as follow: first, we briefly discuss the basic features of
the IS notion; then, we present some of the most relevant development theories and
the interactions between them and IS. In the last part, we conclude that this merge
might be a valuable tool to understand and foster development by helping to

disentangle the enormous level of complexity related to this process.

INNOVATION SYSTEMS: FINDING A COMMON GROUND

There are different visions when it comes to define Innovation Systems. There
have been heated discussions about treating IS as a concept, a theory or a framework.
Rather than discussing the implications of these differences’, we will present the main

characteristics that in our view should be listed when building and IS definition:

= The agents and their interactions: 1S are characterized by agents and the
mesh of relationships that intertwines each other. Freeman (1995) defines IS
as “the network of institutions in the public and private sectors whose
activities and interactions initiate, modify and diffuse new technologies”. A
nation’s innovation performance depends on the aggregation of these
interactions from the micro to the macro level (Nelson 1993). Agent
identification has mostly been driven by the Sabato’s Triangle (Sébato, Botana
1968) and the closely related concept of the Triple Helix approach (Etzkowitz,
Leydesdorff 2000): government, academy and firms are pointed out as the
major stakeholders. However, it is important to keep an open door for many
other different actors: society may use different configurations in the
innovation process; not accounting for this might leave important interactions
underrepresented (Lundvall 2007a).

= The process: Lundvall stresses the centrality of “learning” at the IS core: it is
through learning that public and private agents relate to create new and useful

objects or services (Lundvall 2007a). Different modes of learning (learning by

! The discussion about the implications of IS diverse concepts is not hold here because of its
complexity. We prefer to redirect the reader to Shariff (2006) whom, using interviews with the most
influent scholars, analyse the evolution and different IS approaches since the concept’s inception.
Lundvall himself has also presented a deep analysis of IS characterizations (Lundvall 2007b). Another
nice contribution in this sense has been made by Godin (2006a). We believe that IS could be used as a
concept, when focusing on how to define innovation; as an approach, when different combinations of
theories and methods are needed and; as a framework to study policies and ways of organizing
societies to produce innovation.



doing, learning by using and learning by interacting) take place at different
levels but always reside in people (Lundvall 1988). Describing the IS process
as a set of interrelated functions has also been an alternative (Edquist 2005,
Bergek, Jacobsson et al. 2008). List of functions mainly includes: knowledge
search and formation, market oriented capabilities and managerial skills. This
function approach is practical but it might lead to some deterministic
considerations of what an IS should or is able to do.

= The setting: the institutional setting (the so-called “rules of the game”) is one
of the main determinants of an IS (Nelson, Nelson 2002). The way routines
are organized and its evolution will impel or burden countries economic
progress (Nelson 2008). Conflict management, information supply, incentives
placement and resource allocation are some of the specific roles that

institutions play within the IS (Edquist 1997).

The operationalization of IS has also been a major challenge (Carlsson,
Jacobsson et al. 2002). At some extend, the previously discussed “function approach”
is an attempt to make IS more rational and operative. Other approximations include
the establishment of a multilevel perspective (Markard, Truffer 2008), the geographic
characteristics (Cooke, Gomez Uranga et al. 1997, Todtling, Trippl 2005) , as well as
IS sectorial analysis (Breschi, Malerba et al. 1997, Malerba 2002).

Innovation Systems from the South

Since development requires people involvement, it makes absolute no sense to
study the interactions between IS and development without considering the so-called
developing world. IS was born in the OECD countries, finding a major success in
terms of policy making for Science, Technology and Innovation (Sharif 2006, Godin
2006a). It is reasonable to think that many of their characteristics might be valid only
within that context. As a consequence, it is necessary to study if IS can be applied to
the South. During the last decade, recent volumes —promoted by Globelics” network—

have been devoted to study developing regions under the lens of IS: Africa (Muchie &

> The Global Network for Economics of Learning, Innovation, and Competence Building
Systems (Globelics) is a global network of scholars who apply the concept of 'Learning, Innovation,
and Competence Building System' (Lics) as their analytical framework. The network is especially
dedicated to the strengthening of Lics in countries in the South: http://www.globelics.org/



Gammeltoft, 2003) , Latin America (Cassiolato, Lastres, & Maciel, 2003), Asia
(Lundvall, Intarakumnerd, 2006) are currently studying how IS could actually serve to

shape their development process.

Lundvall et AL (2009) focus their attention on the contribution of IS to
development economics. Rather than a unique recipe for development, IS suggests
investing in endogenous capability through a process of interactive learning. This
strategy is often called competence-building, or, in other words, the processes of
learning and renewal of skills necessary to innovate (Lundvall & Borrds, 1999).
Investment in capabilities building to increase the local ability to compete is crucial

for economic growth in developing countries’.

According to Ar;ocena and Sutz (2000), when one uses Innovation System in the

South, it is decisive to take into account four essential aspects:

1. Unlike developed countries, for developing countries, IS is basically an ex-
ante concept. In the industrialized countries the study of innovation has been
based on empirical analysis that allowed identifying common patterns among
different nations and regions. In developing countries it is very difficult to

find regular patterns in the economic system at a national level;

2. “The IS concept carries a normative weight”. That means that there is no
ideal system. Some measures can be useful in a specific context and may be

less effective in other situations.

3. The IS concept is, in its nature, a relational model. The good relationships
between the actors are often the most important factor of success in the
systems. In the case of Latin America, for example, it has been easy to create

organizations to boost innovations, but it has been hard to make them work.

4. Finally, the IS concept is useful to formulate policies. That implies that it
should be possible to act deliberately on the system to achieve real changes
in the inn’ovation performances. Since in the majority of developing

countries Science & Technology policy never occupied a high position in the

? That strategy may be implemented at regional/national level as well as at community level.
Local administrations, indeed, can play a crucial role in increasing the dynamism in the territorial
innovation systems even in rural areas (Cummings, 2005).



political agenda, this process of change appears to be quite difficult to

achieve without a strong political commitment.

Other authors stress the importance of social aspects uncovered by the IS notion
in/u less developed countries. In particular they advocate for an IS which encourages
social inclusion and contrasts inequality. According to CEPAL (2009) it is possible to
combine the objectives of economic growth, social inclusion and environmental
sustainability. In order to achieve those goals, a multilevel decision making approach
is needed. It should combine three essential elements to increase efficiency and
ownership, crucial for social inclusion: the scientific and technological knowledge,
the wisdom and organizational forms with high levels of self-determination and

participation.

In the following section, we aim at incorporating this visions in the analysis of
the interactions between IS and the mainstream body of development theories. We
know the risk of creating “groups of theories” in such complex issue like development
is. Nevertheless, we present three divisions among the different development theories
under analysis. The objective of this exercise is to highlight their common

characteristics in order to organize the most relevant ideas.

DEVELOPMENT AS FREEDOM

Nowadays, it is almost impossible to escape from Sen’s freedoms (Sen 1999)
when approaching development. The definition of development as the removal of
unfreedoms, both at the individual and social level, has constituted a major step
forward in policy making. It has changed the focus from the highly criticized
utilitarianism and libertarian reasoning to a more deep and careful analysis of people’s
living conditions (Corbridge 2002). Empowering people to decide the lifestyle they
want to pursue and how to achieve it encompasses, nevertheless, a great complexity.
First of all, because development is something done by people and not done to people:
it requires informed and conscious actors in this decision making process. Secondly, it
is hard to define the right balance between the individual freedom and the collective
freedom, their interactions and their possible clash of interests (Smith, Seward 2009).
However, it is important to highlight that the real development only comes when
people find their way to use things and act accordingly to their will, meaning an

important combination of individual and social knowledge.



Sen defines “capabilities” as the different opportunities and the capacity to
decide what each person or society wants to do, they are the real enablers to conquer
different types of freedoms that constitute development (Sen 1999). This capability
approach bridges perfectly to the innovation theory. Deeply rooted in historical
analysis of countries performance, Abramovitz (1986) exposed how the interactions
between the rechnological congruence and the social capabilities explain countries’
development level. Technology and firms’ operative conditions interact with a
broader set of institutions and social characteristics, generating countries ability to
catch-up or to fall behind (Abramovitz, David 1996). Lall (1992) presents the concept
of technological capabilities, both at the firm and national level, as the different
characterizations of skills and abilities needed to “utilize or innovate technologies”. In
these two influential proposals there is an obvious link to Sen’s vision of
development: innovation means an undisputed mixture of different skills, at different
levels (individual, firm and aggregated), in order to introduce new solutions. It is not a
matter of just having new technologies, but making it useful for society, which
implies much more complexity and calls for a systemic view. More recent empirical
studies, closely linked to IS, have succeed to demonstrate how a multidimensional
vision is required to explain the relationship between technology and economic
growth, including social and institutional determinants in the analysis (Dang,
Umemoto 2009, Fagerberg, Srholec 2008, Hall, Jones 1999). We second Lundvall
when he proposes that explicitly linking this capability approach to Sen’s does
enhance our understanding of development:

“Sen’s approach fits well into a system of innovation approach. It is
noteworthy however that learning and innovation capabilities generally do not
seem to be explicitly included in this capability-based approach to
development. Extending capabilities may be the result of changing the setting
in which the agent operates, but even more important in the learning econony

is whether the setting gives access to and stimulates a renewal and upgrading
of the competence of agents” (Lundvall 2007a).

Sen also refers to the “agency” factor, the power that actors have to manage and
transform their realities (Sen 1999). This is also a shared feature with IS since, as
discussed above, the identification of the multifaceted characteristics of determinant
agents is one of its main concerns. This attention to agents comes from the

acknowledgment that they are the driving forces of the innovation process. But
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perhaps the most important point in common has been already pointed out by Arocena
and Sutz (2000): the assessment of IS, as a development tool, cannot escape from

empowering people to deal with their own reality following their own norms.

INSTITUTIONAL ECONOMICS

Institutional economics considers that the way society behaves has a direct effect
on economic development. Organizations, promoters and main actors of the economic
system, regulate their interactions by a set of formal and informal rules, the so-called
institutions (North 1990). Human beings, interacting continuously with each other and
with the environment, have to constantly face the inherent uncertainty of their actions.
The main role of institutions is to reduce this uncertainty by providing a code to
communicate and to decipher the actions of the subjects involved in a society. The
uncertainty reduction diminishes the transaction costs that characterize any economic
exchange, since it makes easier to enforce agreements and to measure the quality of
these enforcements (North 1990). Of course, institutions do not remain unchanged
with the pass of time; they evolve as a consequence of new needs or actors
preferences’ changes: organizations would use their knowledge, resources and
capabilities to drive institutional change and achieve their goals. This change would
materialize and feedback into the economy, generating a [learning process.
Development is the result of making things easier for people to interact, a condition
that is represented by low transaction costs (good economic performance). North
relates transaction costs with the possibility of using information in order to measure

the characteristics of the exchange and to enforce agreements.

Under this view, there are many connections to the IS framework. We should
start by stating that there is a strong connection between transaction costs and the
ability to use technology: the possibility of measuring established agreements is
closely linked to the capability of using the right instruments and techniques to do so.
By this, we mean that the skills developed to use knowledge are one of the drivers of
uncertainty reduction, establishing a crucial bond between society and technological

progress.

Additionally, there is a clear parallelism between the main factors that are
highlighted by the institutionalism and IS: organizations as the agents that participate

in the economic process and that drive institutional change, learning as the central
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process to explain the evolution of transactions costs and, institutions as the main

rules that govern agents’ interactions.

Nelson has made an important effort to emphasize the communalities between
the two approaches. He presents the concept of routines: “a way of doing something, a
course of action” (Nelson, Nelson 2002). Supported by a set of understanding and
beliefs, routines are automatic by nature and admit choice within a limited range of
alternatives. Routines are composed by two factors: physical technologies, the
collection of steps needed to perform an activity and, social technologies, the
coordination mode needed to organize people’s responsibilities in each of those steps
(Nelson, Sampat 2001). According to this vision, institutions could be considered as
social technologies that have been widely spread within organizations but also
between them. In this sense, institutions could and in fact interact with different types
of social technologies. They could also play a twofold role: setting the background in
which social technologies take place and correspondingly emerging or changing when

new social technologies require it (Nelson 2008).

The connections between Nelson’s institutional view and the IS approach have
been explicitly stated by himself. He theorises that it is the coevolution between
physical technologies and social technologies what drives economic development, and
institutions are there to define and shape social technologies. In other words,
institutions set the background conditions and establish the behavioural rules that
agents must follow when interacting. Institutions change as a consequence of a

knowledge process: learning.

FROM NEO-CLASSICAL THEORIES TO ENDOGENOUS GROWTH

The neo-classical school has been for long time indifferent to the concept of
innovation. One could also argue that the concept of development has suffered the
same fate: it has been merely equalled to economic growth, or at least considered as a
natural consequence of it. Being both notions out of the discussions, of course, the
relationship between innovation and development has been completely neglected. In
the pure neo-classical tradition, innovation is just considered and external variable
(Ahlstrom 2010). Furthermore, knowledge is always available and free, ready to be
adopted by whoever is in need. This implies that technological knowledge can be

always perfectly coded without ambiguity. As a consequence, the typical neoclassical
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firm, in an over simplified version, is assumed to have perfect and complete
knowledge about the best technology available at any given time and all the

capabilities needed to use it.

Schumpeter’s work reversed those assumptions. He states that the very engine of
capitalism expansion is innovation that continuously revolutionising the way good
and services are produced and delivered. Probably the most important consequence in
the neo-classical tradition of Schumpeter work was the fact that he challenged the
assumption that growth and development are based only on physical capital
accumulation. Other historians, like Moses Abramovitz has also contributed to expose
the role of other factor in economic growth. Based on his works on the development
of the US industry, he found that something else was missing to really explain the
sources of productivity (Abramovitz 1956). Moving in this direction, new scholars
attempted to include technological progress in the neo-classical analysis (Fagerberg,
Srholec et al. 2010). In the 1950s Solow (1957) introduced the technical change in the
function of production finding that innovation accounts for the major part of
productivity increase that leads to economic growth. But, once again, under this view
development is considered as synonymous of economic growth. Moreover, no other
characteristics but labour, physical capital and now technology were part of the

equation to explain economic performance.

Later on, further research were carried out by Kenneth Arrow (1962), Paul
Romer (1994) and Lucas (1988) who attempted to prove how economic growth was
due to indefinite investment in human capital which had spill-over effects on
economy through the continuous creation of endogenous innovation. Those model
aims at explaining why in the real world the convergence process (based on the law of
“diminishing return” to capital accumulation) was not taking place. The conclusion
was that technical change constantly modifies the production function. This thinking
is commonly known as endogenous development theory or new growth theory. Those
theories claim that economic growth is the result of endogenous and not external
forces. In Endogenous Growth Theory, investment in human capital, innovation and
knowledge are significant contributors to economic growth (Romer 1994).
Innovation, thus, can be fostered investing in research, development and education.
This approach is also known as “Linear Model” and stress the need of state and
private investment in R&D activities and basic scientific research to feed the
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innovation process (Godin 2006b). As a consequence, economic development occurs
more quickly where innovation capability is nurtured properly. In this case, the
interactions with the IS approach start to arise. The main role that human capital and
knowledge has implicitly recognizes the importance of learning as a main economic

process.

About the diffusion and spreading of innovation and economic growth benefits to
the rest of the society, neo-classical economists are less explicit. The main argument
is that sustained economic growth generates long-term increase in per capita income
that is transferred to the base of social pyramid (Barro, Sala-I-Martin 1995). In a
nutshell, markets are eventually able to distribute the benefit of economic growth to
the entire society and to impulse innovation that spread wealth and create million of
new jobs. The basic neo-liberal argument, derived by the neo-classical tradition, is
that underdevelopment is simply the result of bad allocation of resources caused by an
excessive government intervention and too many obstacles to free circulation of
goods. The complex problem of underdevelopment is reduced to the simple recipe of
“get the process right, get the property rights right, get the institutions right, get the
governance right and get the competitiveness right’(Cassiolato, Guimaraes et al.
2005). Innovation and technological knowledge spill over from advanced to low
income countries through international trade, FDI and licencing (Chang 2003). In a
free trade world, enterprises in developing world would be able to acquire always the
best technology available on the market. But: what does “righf” mean in this context?
We consider that in this approach there is an underestimation of the agents’ particular
characteristics and society’s institutional settings: it does not take into account the
effect of the high heterogeneity that characterizes the economic processes around the
world or the importance of establishing diverse types of linkages between different
actors. Since human capital and knowledge are explicitly indicated as basic driving
factors, we consider these omissions a contradiction. Furthermore, the neoclassic or
the new growth theories — at best — underestimate the importance of policy
interventions for economic development, limiting their scope to an extremely limited
research area: the simple case in which just rent redistribution is required. This is a
big limit. Though they do not take into account the systemic nature of development,
we would at least expect them to accept the importance of policy in fostering S&T.

Additionally, the mechanisms exposed to ensure collective benefits, mainly through
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job creations, neglects the complexity involved in the development process: it closes
the door to any other outcome of the economic process that does not produce
immediate results, even when the learning processes that supports it could need

additional time to reveal its economic value (Arocena, Sutz 2000).

MULTIPLE EQUILIBRIUM APPROACHES

Development as a cumulative process has been also applied to explain cross
countries differences. The basic idea behind the multiple equilibrium approaches to
development is that countries tend to converge to clubs or cluster that share similar
macro indicators to. Different groups are defined by similar initial conditions and
certain capabilities thresholds. Countries convergence to the similar equilibrium states
in the long run is not always linear and does not take place equally around the world
(Castellacci 2011). Determining the factors that enable countries to move to a higher
development level is one of the key research questions in this approach. Even when
human capital and technology have been widely accepted as two of those main
factors, there are still some differences among the most influential models in this

field.

Verspagen (1991) presented an interesting model in which nonlinear
relationships between learning capabilities and the catching-up process vary across
country groups: initial absorptive conditions are needed to close the gap and if they
are not present, a gap increase could be observed. Aconsistent amount of researches
seem to confirm those assumptions, including a narrower perspective in which the
interaction of human capital, physical capital and technological (R&D) activities is

emphasized (Fagerberg 1994).

The heterogeneous countries’ characteristics and their highly diverse starting
points lead us to think that economic growth could not take place homogenously. In
fact, if nonlinear systemic relationships matter, then economies characterized by
different initial conditions (e.g. different levels of human capital) will tend to have
diverging growth performances over time: some countries will catch-up while others
will fall behind, convergence clubs would arise as a normal outcome of this process

(Durlauf, Johnson 1995).
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Recent empirical studies extend this convergence clubs literature and argue that
innovation and technology diffusion are the main factors explaining why there exist
multiple growth regimes (or different stages of development). This new literature on
technology clubs (Castellacci 2008, Castellacci, Archibugi 2008, Filippetti, Peyrache
2011) thus investigates how the technology-growth relationship differs across country
groups, and what are the most critical factors of catching up and growth for countries

at different stages of technological development.

The Schumpeterian multiple-equilibria growth models offer a basement to these
empirical results. Three groups (clubs) are distinguished according to their capacity to
use, adapt and generate technology, therefore determining their correspondent
development stage (Verspagen 1991, Howitt, Mayer-Foulkes 2005, Galor 2005): the
most advance group (high capacity), the catching-up group (developing and

increasing capacity) and, the laggard group (low capacity).

Under this view we can see many interactions with IS. First, this literature
recognizes the important of the agents’ heterogeneity and interaction to produce the
aggregate levels of the different thresholds of interest. Second, the initial conditions
and the effect of them on the economic performance recognize the institutional setting
impact on the development level. Third, since the interaction between human capital
and technology are key factors defining countries’ capabilities, the learning process is

also present.

Nevertheless, we should identify some main differences in which we believe that
the IS approach could contribute. The multiple equilibrium models underestimate the
systemic vision as an important feature of the economic system development. They
are too focused on only two principal characteristics, disregarding many other
interactions within the productive system that could have an impact on their
performance: for instance, they do not explicitly place the interactions between
institutions and technology in any part of the model. If we want to apply a holistic
vision to development, we need to identify and augment the complexity of this
analysis. The inclusion of systemic relationships to explain growth heterogeneity
across the world unravels the necessity of considering innovation, governance,
institutions and the international environment when describing countries’ economic

development (Fagerberg, Srholec 2008). It is there, nevertheless, where IS has a
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strong interaction with this branch: it is an important complement that could help to
better explain the macroeconomic performance. We also consider that this vision is
compatible with the capacity building approach that “IS from the South” calls for.
From a macro perspective, the multiple equilibrium models could interact with this IS
approach to determine the critical competences that should be boost to move forward

development levels.

LATIN AMERICAN STRUCTURALISM APPROACH

The Latin American Structuralism Approach (LASA) was first developed by
Prebisch in the 1950s, when he was required to make an evaluation of the Latin
American economic growth. He proposed that underdevelopment was not just a
merely previous state to (higher) development, but rather a structural pattern
persistent in many countries, a different type of development (Prebisch 1949, Prebisch
1986). He argued against the deterministic approach of that pointed out that
developing countries should follow a similar path that developed economies have
followed before (Rios 1964). The underlying idea is that development is not a unique
state, and that each country should follow its own destiny by constructing internal
capabilities. According to this view, one additional constrain to development comes
from the capitalist system and the asymmetries that it creates: resources flow from a
"periphery" (of low income and underdeveloped states) to a "core" (of developed and

wealthy states) (Furtado 1964, Furtado 1998).

Basically, by this two factors (low internal capabilities and dependent
international relationships) are the root causes of development persistence over time.
In this sense the importance of usage, production and diffusion of technology as a
way to break this circle is evident (Dutrénit, Katz 2005). Many scholars have put
forward the idea that combining the evolutionary perspective with the LASA is one
way to study development. One of them have been Carlota Pérez, she has made a
major contribution to the study of the underlying structural relationships when
combining the neo-Schumpeterian approach (the rise and fall of radical innovations
and their impacts) and its interactions with the entire economic system structure

(Cassiolato, Pagola et al. 2009, Perez 1983, Pérez 1992, Perez 2008).

The IS approach interaction with the LASA has been already studied by
Cassiolato et al (2005) and Peixoto (2008). The LASA is also present in Arocena and
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Sutz (2000) vision of “IS from the South”. They all make easy to identify the
similarities between these two approaches: both emphasize the role of productive
system and innovation; they consider innovation as a systemic, dynamic and
multidimensional phenomenon; they focus on the interaction between local and
aggregate actors at the micro, meso and macro level. The systemic view is a building
block of LASA and, of course, of the IS approach: the idea of generating solid
capabilities as a way to cope with underdevelopment is completely reasonable in this
sense. The tools that could arise from this merge include: the analysis of economic
agents and processes as social and political environment embedded actors; the high
context dependence of both theory and policy recommendations; and the central
policy focus on constant internal and external constrains to development (Cassiolato,

Guimaraes et al. 2005).

DEPENDENCY THEORY AND WORLD-SYSTEM THEORY

Closely related to the Latin American Structuralism Approach, we now target the
dependency theory as our next subject. The main focus in this case is the effect of
current international structures that define those centres and peripheries previously
defined by LASA®. As a consequence of historical factor accumulation (capital,
knowledge and financial resources), countries at the core generates dependent
relationships with countries at the periphery, while capturing the resources in which
they are interested, a kind of post-colonial relationships. On this process enriches the

countries belonging to the “core” at the expense of the “periphery” (Dietz, 2011).

An evolution of dependency approach was provided by world-systems theory. It
introduces a third category of countries, the “semi-periphery”, between the core and
periphery. “The semi-periphery is industrialised, but with less sophistication of
technology than in the core; and it does not control finances” (Velasco, 2002). In the
periphery as well as in the core, capitalism is characterized by cyclical fluctuations of
expansion and recession. According to this approach, core countries are not simply

enriching at the expense of poor but it is a cross national class of rich that is more

* One important difference between the LASA and the dependency theory should be stressed: the
latter does not focus on the internal structures that characterize underdevelopment situations. We could
argue that LASA is a more comprehensive approach.
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benefit than low income working classes. In principle under capitalism both rich and

poor can growth but they would not benefit equally.

The main contributors to world system theory are I. Wallerstein and G. Arrighi
who focused on the economic and social transformation that followed the process of
globalization. They criticise the positivist approach of modern development that
considers economic growth an ameliorative process. In this respect Wallerstein (2004)
is enlightening in providing a brilliant description of the origin of the term:

“Development, as the term came to be used after 1945, was based on a
familiar explanatory mechanism, a theory of stages. Those who used this
concept were assuming that the separate units - national societies - all

developed in the same fundamental way but at distinct paces (thus
acknowledging how different the states seemed to be at present time).”

Dependency theory and world system theory do not mention explicitly the
concept of innovation. However this approach is obvious when they depict an
intertwined world where high industrialised countries are able to produce innovative
good and services and free to transfer the production process all around the world to

minimise resource and labour costs (Arrighi, 2007).

The IS approach interactions are more linked to the internationalization of
technology: the analysis of the globalization effects on the national innovation
systems and its consequent repercussion on local economies. There is an important
scientific production that could help to better explain how this interconnection
between developed and underdeveloped worlds takes place. Carlsson (2006), in a
comprehensive survey, has showed that the internationalization process has been
gaining relevance, even considering the main role that the national perspective still
possesses. Niosi and Bellon (1994), in an influential paper, reach an important
conclusion that is of high relevance when looking at innovation as an international
process: the complexity of the innovation systems goes beyond the local and national
circumscription and crosses other frontiers, calling for more sophisticated managerial
techniques and for a new global institutional dimension that could cope with it.
Archibugi is also an important reference in this direction: his work confirms the call
for policy action to deal with the global phenomenon (Archibugi, Howells et al. 1999,
Archibugi, lammarino 1999, Archibugi, Pietrobelli 2003). Given our current context,

in which the emerging economies are increasing their relative power, we wonder
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about the implications for global innovation: Is innovation moving from core to

periphery? Is the core moving from USA to China?

CONCLUSIONS

There is a wide range of theories of development. Development should not be seen as
a one-dimensional process in which resources allocation is the only issue to be solved
for once and for all. The systemic view is a must when it comes to analyse
development. In this paper, we aim at presenting some of the most influential
development theories in the literature and their interactions with the IS framework.
Our objective has been to show how complementarities arise in order to investigate
how this combination could be a powerful tool for development studies. Our
fundamental components of Innovation Systems are the agents and their interactions,
the learning process they undertake and, the institutional setting that frames the
system. A summary of the intersections between the concept of IS and the theories of
development considered is reported in jError! No se encuentra el origen de la

referencia..

<<<< Insert Table 1 here >>>>

We started with Sen’s development as freedom. Lundvall (Lundvall 2007b) has
explicitly pointed out the relationship with Sen’s capabilities; many empirical studies
also verify that the social and technological capabilities are suitable to innovation for
development. Then, we analyzed institutional economics. On this regard, Nelson has
remarked a crucial interface between the institutional perspective and the IS approach,
using social technologies as a linking concept (Nelson, Nelson 2002). We also
highlight how technological capabilities are implicit in transactions costs, opening

another door for interactions among both approaches.

We have also included the neoclassic vision of economic growth. It was not
possible find any interaction with Innovation Systems. We decided to include it here
because it has been considered an implemented as a way of enhancing development
across the world, despite of its very limited perspective. In light of the other theories

we presented, we believe that the neo-classic approach should not be regarded as a
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real development theory, but rather a simplified model to deal with particular cases of

economic growth.

The multiple equilibrium approaches have strong interactions with IS in order to
analyse development. First, since it considers the high heterogeneity that characterizes
the economic system, it opens the door for the systemic view. Merging these to
streams could lead to a better understanding of the macroeconomic process of

development, especially when focusing on international comparisons.

We close this paper considering development and its structural view. The Latin
American Structuralism Approach (LASA) could greatly benefit from the use of the
IS approach in order to unravel the underlying structures that constitute the
underdevelopment phenomenon. Fortunately, at least in Latin America, scholars have

realized this opportunity and have taken advantage of it.

The dependency theory and its evolution, the world-system theory, are the final
thought stream considered. In this case, to our knowledge, the combination between
them and IS has not been explicitly done in any other empirical or theoretical
exercise. For this case, we recommend the literature on internationalization and policy
implications of it on national IS. We also believe that the interaction with IS approach
could expose the way and the degree of dependent relationships between the core and
the periphery. Furthermore, structuralists and world system theorists stress the
important role of power and its mechanisms in the process of socio-technical change.
Who wins and who loses in the innovation process within the system? Such a

questions is often neglected by IS advocates.

Innovation Systems are very flexible by nature. They were designed to adapt to
different contexts and be always a handy tool for action. This versatility is something
of much help when using a specific branch of theories, particularly in such a complex
issue like development. Instead of criticizing this malleable characteristic, we would
like to push forward the idea of taking advantage of it to incorporate new insights in
theoretical and empirical analyses. It could be an opportunity to constantly revisit
many of the theoretical milestones while contrasting them with down to earth

evidence.

We believe that the interaction between IS and the different development theories

represents a mutual benefit. For each of the theories, IS helps to provide a systemic

18



vision that considers innovation as a holistic process, giving a central role to social
and economic factors. IS approach could also benefit by interacting, since this
theories shed light on different ways to consider the systemic interactions and which
should be the most critical relationships to evaluate. Rather than focusing on the
discussion if the IS approach should or not be a theory by itself, we believe that
making this relational exercise could also bring new light on both ends, generating

new benefits and frameworks of analysis for the research community.
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Table 1. Major intersections between IS and the Development Theories

How Innovation Systems could

benefit from Development Theories?

How Development Theories could

benefit from Innovation Systems?

Development as

freedom

Institutionalism

Neo-Classic

theory of growth

Multiple
Equilibrium

approach

Latin American

Structuralism

World System

- It identifies many other important
types of capabilities to be considered
when explaining the systemic

interactions.

- The agency factor is a useful way of
pointing out the how agents are able to

drive the system.

- Smooth interactions among actors are

essential.

- It offers a framework of analysis to
understand changes in the system
versus the stability that it requires to

function.

- Systemic macro interactions ease the

process of development.

- It sheds light on the accumulative

process of the innovation capabilities.

- It serves to identify common

characteristics among country groups.

- Development is seen as open process,
in which the internal and international

factors should be considered.

- Power distributions within the

network matter.

- Learning processes are crucial for
development, one capability to be

added to Sen’s list.

- More attention to the socio-technical

determinants of innovation.

- More attention to the cultural
heterogeneity of institutions and their

impact on development.

- It might explicitly recognize the
importance of technology in the

determination of the transaction costs.

Innovation shouldn’t be an exogenous

variable.

- More emphasis in the systemic

nature of macro dynamics.

- The capabilities considered are very
limited to Human Capital. It should
rather consider a multidimensional

outlook.

- It places innovation as the main
fundamental factor to achieve a better

development.

No real explanation of technical
innovation arising, so it might
incorporate it as a crucial factor that

explains the power dynamics.
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