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ABSTRACT

Structural Change and Innovation as Exit Strategies from the
Middle Income Trap

This paper is intended to provide an updated discussion on a series of issues that the
relevant literature suggests to be crucial in dealing with the challenges a middle income
country may encounter in its attempts to further catch-up a higher income status. In
particular, the conventional economic wisdom — ranging from the Lewis-Kuznets model to the
endogenous growth approach — will be contrasted with the Schumpeterian and evolutionary
views pointing to the role of capabilities and knowledge, considered as key inputs to foster
economic growth. Then, attention will be turned to structural change and innovation, trying to
map — using the taxonomies put forward by the innovation literature — the concrete ways
through which a middle income country can engage a technological catching-up, having in
mind that developing countries are deeply involved into globalized markets where domestic
innovation has to be complemented by the role played by international technological transfer.
Among the ways how a middle income country can foster domestic innovation and structural
change in terms of sectoral diversification and product differentiation, a recent stream of
literature underscores the potentials of local innovative entrepreneurship, that will also be
discussed bridging entrepreneurial studies with the development literature. Finally, the
possible consequences of catching-up in terms of jobs and skills will be discussed.
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1. Introduction

This survey is intended to provide an updated discussion on some key issues that the relevant
literature suggests to be crucial in dealing with the challenges a middle income country may
encounter in its attempts to further catch-up a higher income status.

While the current state-of-the-art will be covered, a particular attention will be devoted to those
interpretative frameworks that underscore the key role of capabilities, structural change and
technological progress in fostering a development country’s (DC henceforth) capacity to climb up
the income ladder.

In particular, the conventional economic wisdom — ranging from the Lewis-Kuznets model to the
endogenous growth approach— will be contrasted with the Schumpeterian and evolutionary views
pointing to the role of capabilities and knowledge, considered as key inputs to foster economic
growth. In this framework, the attention will be focused on capabilities building, structural change —
intended as both domestic sectoral specialization and consequent export content — and innovation.

Far from considering human capital, structural change and innovation as exogenous variables — as
mainstream economics do — this study will try to endogenize these drivers of growth and map their
nature, their determinants (including policy intervention) and their consequences in terms of
economic catch-up, job creation and skills.

In more detail, the next section will be devoted to briefly summarize the recent literature on the so
called “middle income trap” (MIT henceforth), also giving account of the various possible solutions
put forward by previous studies. Among the proposed escapes from the MIT, our focus will be
centered on long-term structural strategies, while short-term and infrastructural policies will just
briefly recalled in the conclusive section.

The long-term strategies that can be considered as permanent solutions to the MIT are discuused in
Sections 3 and 4. In particular, Section 3 will be devoted to discuss what can be proposed as a
condition-sine-qua-non for triggering structural and technological change, that is the availability of
competences and capabilities able to maximize both the endogenous supply of knowledge by a
middle income DC and its “absorptive capacity” of knowledge coming from more advanced
economies. Section 4 will focus on structural change and innovation, trying to map — using the
taxonomies put forward by the innovation literature — the concrete ways through which a middle
income country can engage a technological catching-up.

However, knowledge, innovation and structural change do not come out of the blue (as mainstream
economics tends to think), but must be implemented in a given economic system through concrete
actions and specific channels. Section 5 will be devoted to discuss these different channels, having
in mind that middle income countries are deeply involved into globalized markets where domestic
innovation has to be complemented by the role — sometimes much more important for a DC —
played by international technological transfer.

Among the ways how a middle income country can foster domestic innovation and structural
change in terms of sectoral diversification and product differentiation, a recent stream of literature
underscores the potentials of local innovative entrepreneurship; Section 6 will survey the literature



bridging entrepreneurial studies with the development literature in the context set up by the
previous sections.

While increased capabilities, structural change, innovation and entrepreneurship appear the most
effective ways outs from the MIT, their possible impacts in terms of job creation and skill-
upgrading cannot be taken as granted, but may be rather controversial. Section 7 will be devoted to
study the effects on employment and skills of what analyzed in the previous sections.

Finally, Section 8 will summarize the main findings of this study and will discuss some policy
implications.

2. The middle income trap: evidences and possible ways out

During the last decade an important debate has arisen around the empirical observation that the
majority of countries that managed to cross the middle-income threshold in the second half of the
XX century have not yet been able to graduate into the high-income-countries club. This has been
defined by Gill and Kharas (2007) as the “middle income trap”.

The World Bank (2012) concludes that out of 101 middle income countries in 1960, only 13
graduated to the high-income category by 2008. Most of Latin America and all the MENA countries
are examples of countries currently trapped in the MIT. In particular, several Latin American
economies appear to be trapped over a long-term perspective, having failed to achieve high income
levels despite attaining a middle income status several decades ago. By contrast, several Asian
economies (Japan in primis, the four Asian tigers later) are considered a kind of benchmark, since
they have continued to grow, thereby achieving per capita income levels comparable to OECD
countries.

In a nutshell, the process of development driving a low-income country into the middle-income
group can still be explained within a Lewis-Kuznets framework: during their initial stage of
development, poorest countries can rely on the structural reallocation of labor from the low
productivity sectors (mainly agriculture and traditional/personal services in rural areas) to high-
productivity manufacturing, mainly located in the urban areas (see Kuznets, 1955; Lewis, 1955;
Rostow, 1959; Kuznets, 1963; Kaldor (1967); for a recent model revisiting this approach, see
Grimalda and Vivarelli, 2010).

This scenario substantially changes when countries that have revealed high growth potentialities in
exiting from a low-income status, enter in a later stage of development. Indeed, when these
countries reach the middle-income level, the pool of unemployed and underemployed rural workers
drain out, wages start to rise, benefits from imitation and importing foreign mature technologies
decrease in importance and capital accumulation starts to show decreasing returns and difficulties to
grasp further scale economies (see Perez-Sebastian, 2007; Agenor and Canuto, 2012; Agenor et al.
2012).



Empirically, Spence (2011) singled out the range between $5,000 and $10,000 per capita income as
the stage of development where the transition to higher income levels becomes very problematic. In
a more recent study, Eichengreen et al. (2013) — searching for structural breaks applying the Chow
test to a sample of formerly fast-growing middle income countries - showed that the likelihood of
sudden slowdowns is bi-modal having its peaks in the range of 10,000-11,000 constant US dollars
at 2005 PPP and in the higher interval 15,000-16,000. This new evidence imply that a large group
of middle income countries is at risk of being framed in a MIT.

It is important to recall that the literature points out that the growth slowdowns which signal the
entering into the MIT are essentially productivity slowdowns rather than simply the consequence of
decreasing returns in physical capital accumulation. In more detail, Eichengreen et al. (2012)
estimate that 85% of growth slowdown is due to total factor productivity (TFP), while only 15% to
capital accumulation. Daude an Fernandez-Arias (2010) got very similar results showing that TFP
plays a key role in explaining the per capita income gap of Latin American and Caribbean
countries, while differences in factor accumulation are shown to be substantially less important.
These evidences point to the key roles of human capital, structural change and innovation as the
main drivers of total factor productivity growth and so as possible solutions to the MIT.

Indeed, the current literature has focused on the changing structure of the economy (diversification
from low productivity sectors into high-productivity ones) and on the types of product exported as
the most important drivers able to generate a possible way out from the MIT. Indeed, Hidalgo et al.
(2007) and Hidalgo and Hausmann (2009) describe economic development as a process based on
building capabilities and learning capacities that allow a country to produce and export more
complex and sophisticated goods throughout a continuous process of diversification (that is entering
into new sectors), product differentiation (that is to increase the variety and the characteristics of
goods) and product up-grading (that is to improve the quality of the existing goods).

This framework have been applied to the MIT problem and several studies actually confirmed that
these strategies can play a key role in escaping from the MIT. For instance, Felipe et al. (2012)
compare the exports of countries in the MIT with those that managed to escape from it, using eight
dimensions capturing country’s diversification, sophistication of the export basket, potential for a
country structural change and so on so forth (most of these indexes make use of the Balassa index
of revealed comparative advantages, see Balassa 1965 and 1977; for a recent discussion, see
Laursen, 2014). The authors found that the product profiles of the two groups are substantially
different with countries escaped from the MIT (for instance, South Korea is studied in details)
having more diversified, sophisticated and non-standard export baskets at the time they were about
to make the jump. By the same token, Jankowska et al. (2012) applied a “product space” approach
to a sample of Latin American and Asian countries, estimating the impact of both diversification
into new sectors (extensive, widening strategy) and of increasing a country’s export share in current
highly sophisticated sectors (intensive, deepening strategy). The authors found that, although all
countries managed to increase the number of industries in which they reveal a comparative
advantage (measured through the Balassa index), significant differences in the evolution of the
countries’ product spaces emerge with country like Korea standing out and others like Brazil and
Mexico lagging behind. Finally, Eichengreen et al., (2013) found that high-tech exports (both
manufacturing goods and services) significantly reduce the likelihood of growth slowdowns
(together with high quality human capital)

On the whole, the (mainly empirical) literature on the MIT clearly suggests the roles of capabilities,
structural change and technological progress as the key factors able to better positioning a middle



income country in front of the challenges posed by the risk to enter into a MIT. Nevertheless, this
literature fails to go beyond these empirical suggestions and lacks a proper theoretical framework.

The aim of the following sections is try to open the “black boxes” and — differently from previous
literature and from most of mainstream approaches — to go inside the concepts of capabilities,
structural change and innovation. Indeed, albeit recognizing their roles, the mainstream literature
consider these key variables as “exogenous” (something like “manna from heaven”), invoking them
but avoiding to explicitly discuss the ways how capability building, structural change and
innovation (and their interactions shaping a proper co-evolving “match”) can actually take place in
a developing country.

3. Competences and capabilities as core pre-requisites

As discussed in the previous section, the MIT is not an empirical/unavoidable phenomenon, but
something strictly connected with a productivity gap and so, in turn, to technological and structural
change. Indeed, even mainstream macroeconomists have recognized the crucial role of innovation.
In more details, endogenous growth models have singled out the accumulation of R&D as one of
the main sources of long-term economic growth (see Mankiw et al., 1992; Romer, 1994; Lucas,
2002). In this respect, several studies state that R&D expenditures represent the main engine of
technological progress and economic growth (see Nelson and Winter, 1982; Mansfield, 1988;
Aghion and Howitt, 1998).

Nevertheless, mainstream economics looks at innovation as a kind of externality which, basically
through R&D spillovers, can positively affect productivity and eventually economic growth. In
contrast, in this study, we will put forward concepts and taxonomies able to look at technology as a
concrete phenomenon (see Section 4) that can be shaped by investment decisions (both private and
public) and by deliberate public policies, with particular reference to industrial and innovation
policies (see Section 8).

However, structural and technological change need a proper “terrain” to develop their own
potentialities and ultimately foster productivity growth. To prepare this terrain is the very first
challenge a middle income DC has to face in order to deal with the MIT.

Indeed, in this section, attention will be focused on the concept of “capability” as a key preliminary
factor to explain why a middle income country is able or not to engage into a successful catching-up
(see Fagerberg, 1994; Fagerberg and Godinho, 2005). In fact, R&D and innovation are the main
drivers of productivity and economic growth (see above), one can wonder whether different
countries have the same possibilities to domestically produce new knowledge and to absorb the
external knowledge, available at the international level. The answer is that this is not the case:
indeed, countries have different degrees of capabilities in developing new knowledge and even in
take advantage from using the same available technology. The reason is that country-specific
structural conditions and “social capabilities” may cause ‘incongruences’ with respect to a certain
basic knowledge and/or applied technology (see Abramovitz, 1986 and 1992): given the same
available technologies, only those countries endowed with the adequate social capabilities can



properly master the new technological opportunities, exploit them in a competent way and
ultimately successfully engage a catching-up pattern of growth (see Sutton, 2012).

Moreover, capabilities and cumulated former knowledge are essential in fostering the so-called
‘absorptive capacity’, that is the ability to exploit further external technological opportunities (see
Mowelry, 1983; Pavitt, 1984; Cohen and Levinthal, 1989 and 1990; Rosenberg, 1990; Rosenberg,
1994)-,

It is important to note that capabilities are crucial not only on the technological frontier (that is to
cope with the challenges common to the advanced countries), but as well as in the catching-up (that
is the challenge common to DCs). In this framework, capabilities can be considered pre-requisites
to allow a middle income country to avoid the MIT and to enter a successful pattern of growth.
Indeed, as it will be extensively discussed in Section 5, middle income countries rely less on
domestic innovation rather than on the absorption of knowledge developed elsewhere (typically in
richer countries and in multinational firms located within the country). If such is the case, the
presence of strong domestic capabilities becomes a key factor for a long-term strategy addressed to
overcome the MIT (see Lall 1992 and 2004).

Once clarified the key role of domestic capabilities in supporting an exit strategy from the MIT, the
rest of this section can be devoted to provide a more articulated discussion of what is meant by
“capabilities”.

As a matter of fact, since Nelson and Winter’s seminal book (1982), contributions in the area of
capabilities have proliferated in and around resource-based views, evolutionary economics, the
economics and history of technical change, strategic management and, more recently, evolutionary
economic geography. Here the discussion will be limited to those contributions which appear to
better fit with a view that considers “capabilities” as an endowment able to favour a middle income
country technological and economic catching-up.

A crucial distinction between competences and capabilities has been introduced by von Tunzelmann
and Wang (2003). Competences are understood as pre-set attributes of individuals, firms and
organizations: competences are typically provided by the education and training systems and
acquired through labour mobility. For example, one may think of firm’s endowment of adequate
skills as the necessary internal competences to obtain value from innovation investments (see Piva
and Vivarelli, 2009b)?.

In a context of a developing middle-income country, this accumulation of competences can rely on
the one hand on the supply provided by the education and training systems (both domestically and
through studying abroad) and on the other hand on the labour mobility stemming from
multinational enterprises (including spin-offs, that is the foundation of new firms by entrepreneurs
formerly employed in a foreign-owned company).

! For instance, it has been shown that firms invest in R&D not only to produce technological innovation, but also in
order to create an internal capacity (see Cohen and Levinthal, 1989) able to absorb external knowledge coming from
other firms and scientific institutions such as universities and public labs. In other words, firms that conduct their own
R&D are better able to identify, assimilate and exploit externally available knowledge.

2 By the same token, the recruitment of university graduates or the spin-offs from larger innovative firms may be
intended as carriers of the competences necessary to those firms that want to obtain values from external spillovers (see
Acs et al., 1994; Audretsch and Vivarelli, 1996; Arrighetti and Vivarelli, 1999).



Capabilities instead involve both internal and external learning and accumulation of new knowledge
on the part of individuals, firms and organizations (see Bell and Pavitt, 1995; Hobday, 1995).
Consequently, capabilities must be considered as the results of an adaptive learning process and so
they are intrinsically “dynamic” (see Teece et al., 1997). Interestingly enough, the dynamic
accumulation of capabilities is highly localised, giving rise to ‘system’ capabilities, i.e. referring to
a specific spatial and industrial setting (see lammarino and McCann, 2013).

Since capabilities are dynamically accumulated trough a continuous upgrading of new competences
and through learning (see Arrow, 1962; Malerba, 1992; Dosi and Nelson, 2013), they show
increasing returns and dynamic scale economies: more sophisticated are your initial competences,
more you learn, more you can absorb external knowledge, and more capabilities you can
accumulate in the long-run. Indeed, differences in the capacity of building adequate dynamic
capabilities may explain the divide between countries that managed to escape from the MIT and
countries that did not (think, for instance, to the role of education, training and learning in Japan in
the “60s and ‘70s, Toyota being the most studied case, see Freeman, 1987). Similarly, particular
regions within middle-income countries revealed to better exploit cumulative learning and the
emergence of a knowledge critical mass able to make value from locally developed dynamic
capabilities (see, for instance, the state of Bangalore in India).

In summary, specific competences are prerequisites, while dynamic capabilities originate that
knowledge ready to be incorporated into new products and processes (see Zollo and Winter, 2002;
von Tunzelmann and Wang, 2007; von Tunzelmann, 2009). From this point of view, adequate and
updated competences and capabilities emerge as core assets for expanding the “product space” (see
previous section) and escape from the MIT.

In concrete terms, capabilities are embedded in what the behavioural and evolutionary theories of
the firm call “routines” (see Simon, 1955; Cyert and March, 1963; Nelson and Winter, 1982; Dosi,
1988): these are the procedures through which organizations make value from their capabilities in
order to solve problems. In this framework, successful firms are characterized by updated and
effective procedural routines (governing both the internal organization and the interaction with the
external environment), while declining and failing firms are those that are unable to innovate, that is
to renew their own routines, given the new challenges continuously posed by the market and the
overall economic and institutional context.

It is important to recall that competences and capabilities pertain both individuals and collective
organizations (see Dosi et al., 2000; Nubler, 2011 and 2014): indeed, in terms of a middle-income
country’s capacity to produce and absorb new knowledge, what emerges as crucial is the collective
nature of learning and capabilities. From this point of view, successful routines are embedded into
collective organizations (firms, networks and communities, institutions) where the “knowing how to
do” is based on shared knowledge (often “tacit knowledge” not codifiable and not easily
transferable, see Nelson and Winter, 1982; Dosi, 1988; Dosi and Nelson, 2013; Nbler, 2014).

Therefore, middle income countries willing to face the challenge to climb the knowledge ladder in
order to avoid a MIT, should first of all increase their endowments in terms of preliminary
competences, dynamic capabilities and collective routines. In this framework, education and
training policies can be considered a conditio-sine-qua-non, in order to acquire a sufficient
“absorptive capacity” able to make value from the available knowledge worldwide and trigger a
further development of local dynamic capabilities (see Lall, 1992 and 2004). Here, the experience
of those Asian countries that were able to overcome the MIT is illuminating: their massive
investment in education and their consequent strong endowment in terms of skills and competences
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were the strong bases on which they started to accumulate those dynamic and collective capabilities
which eventually allowed them to successfully catch-up richer economies. Indeed, evolutionary
economists look at domestic capabilities — rather than market comparative advantages — as the basic
endowments on the basis of which a developing country can engage a catching-up pattern of growth
(see Dosi, et al., 1990; Cimoli et al., 2009).

However, the availability of competences and collective capabilities is a necessary but not sufficient
condition for engaging into a successful catching-up and fostering a long-term productivity growth.
In this respect, attention has now to be turned to the actual dynamics of technological progress,
considered in its interaction with structural change.

4. The key roles of technology and structural change: an interpretative
framework in terms of technological taxonomies

This section departs from the assumption that a middle income country had successfully built the
preconditions for catching-up, in terms of competences and capabilities, as discussed in the
previous section. If a country is “ready” to engage into technological progress and structural
change, we have now to make clear how these changes develop and which are the strategies a
middle income country can play in order to maximize its benefits from innovation. Here again, we
depart from conventional mainstream economics, which consider technical progress as “manna
from heaven” and refer to that innovation literature that - starting from Schumpeter (1934, 1942) -
has been able to endogenize technology in studying its intrinsic nature, drivers and consequences.

A first important stream of literature related to the drivers of innovation activity is represented by
the demand-pull vs technology-push taxonomies.

Since Schmookler’s (1962) seminal contribution, many authors have tested the hypothesis that
demand drives the rate and direction of innovation. In this line, various theoretical and empirical
approaches, both at the aggregate (see Schmookler, 1966; Scherer 1982; Kleinknecht and
Verspagen, 1990; Geroski and Walters, 1995) and at the microeconomic level (see Brouwer and
Kleinknecht, 1996 and 1999; Piva and Vivarelli, 2007 and 2009a) agree to consider demand and
market growth as essential factors for boosting innovation activity based on increasing returns of
scale, optimistic expectations and diminishing cash constraints.

In this context, a middle income country willing to escape the MIT should carefully take into
account the internal and external sources of demand for local products, having in mind that
innovation can be driven by demand evolution (for instance through an “export-led” dynamics).
However, it is obvious that the technological content of “demand-pulled” innovation may
substantially vary according to the specific sectoral/product development induced by a boosting
demand (see Cimoli et al., 2010): in other words, the innovation consequences of an increase in the
world/domestic demand for commodities would be different from an increase in the world/domestic
demand for ICT-related products or for biotech products. In this perspective, the sectoral
specialization of a middle income country also assumes a crucial importance (see below).



At any rate, innovation is not only a market driven phenomenon: indeed, economic agents and
policy makers may “push” technological advances and deliberately address the goal of increasing
the rate of technological progress. In this context, innovation does not depend only on market
signals (such as demand evolution or production factors prices) but is characterised by its own rules
of development, as described in the well-known “technology-push” hypothesis. The first
comprehensive discussion of this hypothesis was put forward by Mowery and Rosenberg (1979):
their core idea is that the rate and direction of technological change is basically affected by
advances in science and technology and by the availability of exploitable ‘technological
opportunities’ (see Klevorick et al., 1995).

If such is the case, middle income countries can acquire higher degrees of freedom in foster
domestic innovation as a way out from the MIT; far from being passive in front of an exogenous
international division of labour that forces countries’ sectoral and technological specialization, local
public authorities and private economic agents can become active actors in pushing technological
advances and consequent catching-up. These activities include public and corporate R&D
investments; public support to science and education; development of appropriate technological
infrastructures; IPR regulation; cooperation agreements and JVs among private firms; university
spin-offs; and so far so forth.

This active attitude may indeed be strategic in a medium-long term perspective; in fact, the
technology-push theory highlights that R&D activities are dependent on their own rules of
development: this means that technological progress is highly localized (Atkinson and Stiglitz,
1969) and path-dependent (see Rosenberg, 1982; David, 1985; Arthur, 1988). Closely related to
these concepts, is the idea of a dominant ‘technological trajectory’ according to which innovation
shows high degrees of cumulativeness (see Nelson and Winter, 1982; Dosi, 1988; Ruttan, 1997;
Antonelli, 1998; Dosi and Nelson, 2013) and irreversibility and, as a result, is characterised by a
higher level of persistence. In other words, any evolution of present innovative activities necessarily
involves considering the role of previous innovative activities.

Here, another key technological taxonomy is the one put forward by Dosi (1982 and 1988), stating
that a technological trajectory is the cumulative and irreversible process which has its roots inside a
“technological paradigm” (see Dosi, 1982 and Dosi and Nelson, 2013) and develops alongside a
process of “normal technical progress”. If a change of paradigm represents a technological
revolution (for instance the introduction and diffusion of ICT technologies) and is up to the most
developed countries, technological change within a given trajectory is instead incremental and
gradual and sets up a scenario where middle income countries may play an important role. In Dosi’s
view, both demand-pull and technology-push drivers jointly shape a given technological trajectory,
in their interaction between each other and with a specific institutional setting.

In this context, for a middle income country the choice is between a passive acceptance of the role
assigned (worldwide) by market forces and relative prices and a more active attitude aiming to
participate to the shaping of the current technological trajectory through massive investments in
knowledge activities (technology-push), and through selective and targeted demand-pull policies
favoring sectoral diversification and product differentiation (see Cimoli and Dosi, 1995; Cimoli et
al., 2009). In this perspective, those countries that will be able to play an active role in the
prevailing technological trajectory will be able to escape from the MIT, while the others will
remained trapped in something that it is not unavoidable, but strictly determined by the lack of
those technology-push and demand-pull strategies able to foster a further technological and
economic catching-up of the more advanced economies (think, for instance, to the contrasting
specialization of the middle-income-trapped Latin American countries vs the Asian emerging
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economies: commodities on the one hand vs electronics and other high-tech sectors on the other, see
Cimoli and Porcile, 2009).

An example of an active long-term strategy can be proposed using the well-known Pavitt’s
taxonomy (Pavitt, 1984). Overcoming the conventional distinction of economic activities based on
the products produced, Pavitt put forward a framework where manufacturing firms are aggregated
on the basis of their technological characteristics: 1) “science based firms” that are R&D intensive,
strictly connected with science (universities and scientific laboratories) and more prone to radical
product innovation (think for instance to pharmaceutical and microelectronic firms); 2) “specialized
suppliers” that are also R&D intensive and devoted to introduce new and better quality products
(think to advanced machineries); “scale intensive firms” that are mainly devoted to cost-cutting
process innovation (think to large “fordist” firms such as car factories); 4) “supplier dominated
firms” belonging to traditional sectors such as textile and clothing and introducing process
innovation through the embodied technological change incorporated in machineries and
components bought from firms belonging to the other three categories.

Having in mind the discussion above, a middle income country willing to avoid to remain framed
into a MIT should actively search for original solutions to climb-up the technological and sectoral
ladder moving from the “supplier dominated” category up to the scale intensive and specialized
supplier ones and eventually — at least in some scientific niches — to the science based one. Indeed,
the Asian countries which were able to escape from the MIT (first of all Japan in the ‘60s and *70s)
are exactly those countries that managed to move up from a supplier dominated situation (with a
dominant specialization in agriculture, traditional manufacturing sectors and non-tradeable basic
services) to a much more diversified specialization characterized by a leading role of scale intensive
firms (think about the automotive industry in Japan and South Korea), specialised suppliers (think
about numerically controlled machineries in Japan) and eventually science-based firms (think about
the role of microelectronics in Japan and all the other Asian NICs; see Amsden, 2001).

More recent taxonomies, extending what initially proposed by Nelson and Winter (1982) and Pavitt
(1984) can also be illuminating in mapping a way out from the MIT based on a structural and
technological upgrading of a DC’s economy.

In particular, another angle to look at the sectoral structure of a given economy can rely on the
concept of “technological regime”. Winter (1984) singles out an “entrepreneurial regime”, where
entry of innovative new firms is common, technological opportunities (in terms of possibilities open
by science and academic institutions) are very high, market concentration is still limited and
continuously affected by “creative destruction” (see Schumpeter, 1934; creative destruction being
the continuous displacements of incumbent firms, established technologies and mature products by
new firms, radical innovation and new products). In contrast, a “routinized regime” is characterised
by entry barriers, lower technological opportunities, cumulative technologies, higher concentration
rates and market power by the incumbent firms. To be concrete, nowadays sectors like bio-tech,
medical instruments, information-intensive and health services belong to the entrepreneurial regime,
while mature sectors like automobile, basic chemical, low-tech manufacturing and traditional
services all belong to the routinized regime.

Malerba and Orsenigo (1995 and 1996) refined Winter’s taxonomy, proposing the so-called
“Schumpeter Mark 1I”” sectors, opposed to the “Schumpeter Mark 11" sectors. Indeed, Schumpeter
(1934) put forward the entrepreneur founding a new innovative venture as the main driver of
technological progress (Schumpeter Mark | or entrepreneurial regime), while Schumpeter (1939 and
1942) was much more aware of the key role of the systematic and cumulative innovation activities
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carried out by the large corporations, mainly within their R&D departments (Schumpeter Mark 11 or
routinized regime). According to the two Italian authors, Schumpeter Mark | sectors are
characterized by a lower concentration of the innovative activities (that is technological
opportunities are high and innovation is well spread around), a relatively small size of patenting
firms, a large number of “de novo” innovators (that is new patenters) and a high likelihood of
leapfrogging across the firms belonging to a given sector; Schumpeter Mark Il sectors are
characterized by the opposite features (see also Malerba et al., 2000).

Finally, Marsili (2001) and Marsili and Verspagen (2001 and 2002) proposed a further taxonomy
that - extending Pavitt (1984) and taking into account the concept of entrepreneurial regime — can
be considered as a bridging approach, combining what discussed so far (see also Dosi et al., 1995).
The taxonomy put forward by Orietta Marsili single out five regimes that also correspond to five
groups of sectors:

1) The “science based regime”, where knowledge is based on advances in the “life sciences”
and in “physical science”, technological entry barriers are important (given the complexity
and specificity of the technological opportunities), innovation is highly cumulative and
mainly generating product innovation (examples being the pharmaceutical and the micro-
electronic industries).

2) The *“fundamental-process” regime, which displays a medium level of technological
opportunities, still high technological entry barriers and innovation still persistent but
mainly addressed to process innovation (examples being the chemical and oil industries).

3) The “complex (knowledge) system” regime, where medium-high technologies are
implemented in productions affected by important scale economies and where innovation is
cumulative and addressed to both process and product innovation (examples being the
aerospace and motor vehicle industries).

4) The “product-engineering” regime, where medium technologies are adopted in a context
where innovative entry barriers and technological cumulativeness are relatively low and
innovation is mainly of the product type (examples being the machinery and instruments
sectors).

5) The “continuous-process” regime, where low technologies couple with low technological
entry barriers, low persistence of innovation and a dominant role of process innovation,
mainly embodied in capital goods and components coming from the previous four groups of
sectors (examples being traditional manufacturing sectors like textiles, clothing, paper and
printing, food and beverages).

Obviously enough, all the technological taxonomies discussed so far are clearly pointing out that
“innovation” is not an homogeneous (strictly exogenous for many mainstream economists)
phenomenon and should be understood in its deep interlinks with an economy sectoral structure. In
other words, structural and technological change should be considered as highly interrelated and co-
evolving.

In particular, a middle income country eager to escape from the MIT, should address its technology
investments and policies, taking into account the heterogeneity and sectoral peculiarities which
characterize the intrinsic nature of innovation.
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For instance, the process innovation embodied in capital goods imported by richer countries (see
next Section, point 1) may have an important role in sustaining the upgrading of those traditional
sectors belonging to the *“continuous-process” regime, but it unlikely may play a role in fostering
structural change in terms of diversification and expansion of the product space (see Section 2). In
contrast, attracting high-tech FDI and especially multinational R&D labs (see next Section, point 3)
may be of fundamental importance in the take-off of “science based regime” sectors. By the same
token, innovative domestic new firms (see Section 6) may play a crucial role in entrepreneurial
contexts (Schumpeter Mark | sectors) such as the “product-engineering” regime, but not in more
routinized sectors (Schumpeter Mark | sectors) where only large and mature incumbents can have
access to new technologies.

Having these considerations in mind, policies to escape from the MIT should be carefully shaped,
targeted and tailored in order to maximize the benefits of the interaction between structural and
technological change. Exactly the opposite scenario occurs when a middle-income country
passively accepts to be embedded in a trap where international specialization, market forces through
relative prices and technological inertia (path-dependency) constrains it into a static situation, where
further economic growth is prevented by the lack of long-term strategies affecting both its sectoral
structure and the domestic supply and demand of new technologies.

Indeed, the MIT is not an unavoidable outcome; having in mind the taxonomies discussed in this
section, a middle income country can put forward a long-term strategy where tailored policies can
be shaped on the basis of the different sectoral characteristics and where the same sectoral structure
of the economy is not assumed as given but becomes itself a policy target (for instance, a middle
income country may pursue the aim to gradually escape from the “continuous-process” regime in
favour of the other four regimes discussed above).

In other words, middle income DCs should not pursue their development on the basis of their static
“comparative advantages”, but rather engage into long-term strategies addressed to achieve
“absolute advantages” (see Dosi et al., 1990). In this respect, once again the Asian experience can
be opposed to the Latin American one where most of the economies are still focusing on
commodities and other supplier dominated (“continuous-process” regime) sectors, with very few
attempts of structural and technological diversification towards the specialized-supplier and the
science-based sectors (Brazil being a partial exception; see Cimoli and Porcile, 2009). Indeed,
Cimoli et al., (2010) provide convincing evidence showing that the DCs that succeeded to escape
from the MIT were those that were able to transform their industrial structure in favour of the high-
tech and higher demand elasticity sectors.

Obviously enough, acquiring competences and capabilities (see previous section) and moving up
through the technological ladders set up by the taxonomies discussed in this section are two
interrelated phenomena. On the one hand, adequate competences and capabilities are pre-requisites
to enter that structural change that allows a country to move to a high-tech specialization (science-
based and specialized suppliers sectors in Pavitt’s terminology; emerging Schumpeter Mark |
sectors in Malerba/Orsenigo’s terminology; science based, complex and product-engineering
regimes in Marsili’s terminology); to fully exploit the options for differentiation and diversification
(see Niibler, 2014); and to expand the product space jumping into sophisticated goods (see Section
2).

On the other hand — since capabilities are “collective” and “dynamic” and shaped by a continuous
process of learning and accumulation of new and updated knowledge — moving into more advanced
regimes provides those learning and technological opportunities which substantially increase the

12



possibilities of acquiring new competences and capabilities and diffusing the ones already available
within a country. From this point of view, advanced capabilities and high-tech regimes should be
understood as interactive, co-evolving and mutually accelerating drivers of a long-term exit strategy
from the MIT.

On the whole, combining the discussion put forward in Sections 3 and 4, we can come to the
conclusion that dynamic capabilities, innovation and structural change are the key enabling factors
for avoiding the MIT. However, middle income countries are embedded into a globalized world
where trade, FDI and technology transfer have enormously increased their role. In this context, it is
now time to turn our attention to the actual channels through which a middle income country can
have access to knowledge.

5. The different channels for knowledge upgrading in a globalized market

If structural change and technological upgrading can make the difference among those countries
still embedded in a MIT and those who managed to escape from it, this section will be devoted to
answer to the following questions. Which are the channels through which a middle income country
can climb the technological ladder? How globalization interact with technology transfer? How
middle income countries can take advantage from the articulation of the global value chains within
the different economic sectors?

The first vehicle for technological upgrading is obviously based on domestic investment in R&D
and innovation (both public and corporate), a structural change favoring those sectors belonging to
the most advanced categories within the taxonomies discussed in the previous section and a targeted
innovation policy supporting both technology push and demand-pull innovation (see again the
discussion in the previous section).

However, it is important to have in mind that a middle income DC has generally limited
endogenous capabilities and knowledge (see Section 3); therefore, at least initially, it has to mainly
rely on international technology transfer. In other words, its technological change is inherently
connected with trade, foreign direct investments (FDI) and consequent international technologic
transfer (see Acemoglu, 2003; Piva, 2003; Keller, 2004).

In addition, even in a later stage, a middle income country well-engaged in a catching-up pattern
will be anyway inserted in different “global value chains” (see Hummels et al., 2001; Helpman,
2006), where international technological transfer maintains a crucial role.

In this framework, it is important to map the different channels through which globalization can act
as a provider of new knowledge for the middle income economies.

1) Firstly, increasing globalization favors technological upgrading by increasing the international
flows of capital goods, especially machineries (see Acemoglu, 2003). Indeed, there is much
literature that finds that import and FDI inflows can in fact contribute to the technology transfer by
providing middle income countries’ local firms access to new embodied technologies and by
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creating opportunities for reverse engineering. In other words, the inflow of capital goods allows a
middle income country to take advantage from the “embodied technological change” incorporated
in machineries and components. Obviously enough, the receiving middle income country must
possess the adequate capabilities (see Section 3) and a proper industrial structure (see Section 4) to
allow an effective implementation of the imported technologies. If such is the case, the impact in
terms of technological upgrading, productivity increase and ultimately economic growth can be
substantial.

For instance, Coe and Helpman (1995) and Coe et al. (1997) find that foreign knowledge embodied
in traded goods has a statistically significant positive impact on aggregate TFP in importing
countries (either OECD countries or DCs). Focusing on DCs only, Mayer (2000) restricts the
definition of import shares by considering only machinery and finds that in this case the impact of
foreign R&D is much greater. Similarly, Barba-Navaretti and Solaga (2002) look at the role of
imported machinery in transferring embodied technological progress, focusing on the imports of
machines from the EU to a sample of neighboring developing and transition countries in Central-
Eastern Europe and in the Southern Mediterranean; they find that imported machinery has a positive
impact on total factor productivity and that the impact is greater the higher the technological
complexity of the imported machinery.

Other studies used firm level database to examine imports as a mechanism for technological transfer
and find that imports can in fact improve the technological capabilities of those firms well
embedded in a global value chain (see for example, Blalock and Veloso, 2007).

Interestingly enough, a middle income DC can implement embodied technological change through
a wide range of products. On the one extreme, it can take advantage from the importation of
“mature” machineries (including second-hand capital goods, see Barba Navaretti et al., 1998) from
more industrialized countries. On the other extreme, a middle income country can enjoy the “last
comer” benefit of jumping directly on a relatively new technology (what Gerschenkron, 1962,
labelled as the “benefit of backwardness”; see also Perkins and Neumayer, 2005); an example being
the diffusion of mobile telecommunications in countries where the traditional telephone networks
are limited to few urban areas.

By the same token, if the host middle income country is able to offer a proper industrial structure
and a pool of adequate competence and capabilities (see previous sections), a foreign firm can opt
for an high technology FDI (asset augmenting attitude), rather than an asset exploiting type of FDI
(see Moncada-Paterno-Castello et al., 2011 and the discussion below).

Moreover, in addition to a direct effect through embodied technological change, imports and FDI
inflows may generate technological spillovers in favor of the domestic firms which can absorb the
new imported technologies through labor mobility, input-output relationships and reverse
engineering (see Coe and Helpman, 1995; Coe et al., 1997). Here again, the presence of updated
capabilities (see Section 3) and of a proper industrial and technological structure (see Section 4) are
the pre-conditions to fully benefit from these indirect impacts of globalization.

2) Secondly, breaking into foreign markets allows firms originally operating in middle income
countries to acquire knowledge of international best practice (the so-called “learning by export”
hypothesis).

On the one hand, foreign buyers often provide their suppliers with technical assistance and product
design in order to improve the quality of imported goods, and they may transmit to their suppliers
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located in DCs the tacit knowledge acquired from other suppliers located in advanced countries
(Epifani, 2003). For instance, Newman et al. (2013) found convincing evidence that the export of
intermediate goods may be a source of backward technology transfers that in turn can lead to
productivity gains for domestic producers.

On the other hand, Yeaple (2005) shows that increased export opportunities make the adoption of
new technologies profitable for more firms. Bustos (2005) builds a model upon the works of Yeaple
(2005), while Melitz (2003) argues that trade liberalization reduces variable export costs and makes
adoption of new technologies profitable for more firms.

Moreover, Verhoogen (2007) argues that trade leads to an upgrading of average product quality in
exporting plants; in particular, he finds that the “quality-upgrading hypothesis” is relevant for a
middle income country such as Mexico. This idea is also pursued by Fajnzylber and Fernandes
(2009) studying Brazil - who point out that exporters may be pressured by their foreign clients to
produce according to quality standards that are higher than those prevailing in the domestic market.

In sum, technological catch-up may be induced by exporting to richer countries both through
substituting/replacing outdated technologies in the exporting sectors and through the development
of entirely new businesses characterized by process and product innovation addressed to satisfy a
more sophisticated demand coming from the richer countries (see Keller, 2004).

3) Thirdly, technological up-grading can occur in a direct way through the outsourcing of
knowledge intensive activities — such as R&D labs — from richer countries to middle income
countries. Although relatively recent, this phenomenon is fast growing and implying obvious and
relevant effects on the capability building capacity, the productivity evolution and ultimately the
economic growth of the host countries (see Moncada-Paterno-Castello et al., 2011).

Indeed, over the last two decades, the international re-allocation of the global value chain has
increasingly shifted towards the 'unbundling' of activities previously vertically integrated and
locally concentrated (see Hummels et al., 2001; Hanson et al., 2005; Helpman, 2006; Rugman et
al., 2010). Nowadays, this unbundling trend also concerns knowledge intensive activities — such as
R&D and innovation® - which were previously considered 'core activities' to be retained by
companies’ headquarters (see Grossman and Helpman, 1991; Florida, 1997; Chung and Yeaple,
2008). This (accelerating) trend has been favored by different factors, such as: (1) the nature of ICT
and new technologies which can be split into different stages, characterized by different enabling
knowledge (e.g. 'open innovation' in the software industry); (2) the increasing importance of R&D
cooperation across firms (see Veugelers, 1997; Cassiman and Veugelers, 2002; Piga and Vivarelli,
2003 and 2004), which renders more likely and profitable the emergence of R&D
complementarities between firms located in different areas of the world; (3) the increasing
availability of skilled labor and capabilities (see Section 3) in emerging middle income countries
such Brazil, Russia, India, China and the EU new member states (see Wood, 1994; Wood and
Ridao-Cano, 1999; Meschi and Vivarelli, 2009).

From an empirical perspective, a survey presented by the EIU (2004) revealed that when managers
were asked where they would spend the most on R&D in the next three years, two emerging
countries stood out: China and India (39 % and 28%, respectively). More specifically, an UNCTAD

® And patenting activity, as well (see Montobbio and Sterzi, 2013).
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(2005) survey of the largest R&D spenders among multinational enterprises revealed that China
was the third largest global destination, behind the US and UK; and India was sixth.

Looking deeper at the drivers of locating corporate R&D activities, Thursby and Thursby (2006)
stress four outstanding factors: output market potential, quality of R&D personnel, university
collaboration, and intellectual property protection. Further, for companies locating in middle
income countries, the growth potential of the local market and the quality of R&D personnel appear
particularly important (see also Afion Higén, et al., 2011).

As a matter of fact, local capabilities and domestic innovation capacity (see previous Sections 3 and
4) — which do play a role in the fruitful importing of embodied technological change and in the
learning by export (see previous points) — are a fortiori crucial in attracting foreign knowledge-
based investments.

On the whole, middle income countries engaged in a technological catching-up able to overcome
the MIT, should be able to reach a good match of their own capabilities, domestic innovation and
industrial structure with the three channels of technology transfer discussed above (see Montobbio,
and Rampa, 2005).

In particular, higher domestic capabilities and an advanced industrial structure (for instance, in
terms of Pavitt’s taxonomy, see previous Section 4) maximize the absorptive capacity able to get
benefits from foreign technologies. In this context, globalization patterns should not be taken as
something exogenous and given once for all; on the contrary, middle-income countries should
concentrate their efforts to shape both import liberalization and export-led initiatives in order to
maximize a fruitful evolution in terms of structural change and technological upgrading. For
instance, through a policy attracting FDI in the science-based sectors or through public support
favoring “learning by export” in the more advanced categories of sectors according to the
taxonomies discussed in the previous section (think, for instance, to the possible roles of state-
financed export consortia).

In sum , globalization should not be considered as an external constraint that hinders the possibility
- for an open middle income country - to upgrade its economic structure towards more
technologically-advanced regimes (see Section 4). On the contrary, globalization should be
considered as an opportunity to climb the structural and technological ladder. Here again, capability
building, structural and technological change and globalization patterns should be understood as co-
evolving phenomena, where feedbacks, circular causation and cumulative super-additive effects
may definitely make the difference in allowing a middle income country to escape from the MIT.

6. The potential for innovative entrepreneurship

This section opens a relatively unexplored perspective, namely the possible role of innovative
entrepreneurship in fostering structural change and innovation, which have been singled out as key
assets in overcoming the MIT. Indeed, structural changes such as the upgrading of the sectoral
structure of a given economy (see Section 4) may occur both through the diversification of the
existing firms or through the birth of entirely new ventures. By the same token, innovation and
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product differentiation can be introduced either by the incumbent companies or by innovative start-
ups.

For instance, Baumol et al. (2007), point out that, over the last 15 years, productivity growth in
advanced economies has been due in the main to the development of innovative entrepreneurial
companies, such as Microsoft, Intel, eBay, Amazon, Google, Apple, Walmart among others. By the
same token, Czarnitzki and Delanote (2013) found convincing evidence that young innovative firms
grow more than other firms both in terms of sales and employment*.

In more general terms, according to Schumpeter (1934), entrepreneurship is a driving force of
innovation, and more generally an engine for economic development (see Audretsch et al., 2006;
Koellinger and Thurik, 2012; and, for a comprehensive survey, Van Praag and Versloot, 2007). As
detailed by Wennekers and Thurik (1999) and Dejardin (2011), new firm formation may play a
crucial role in fostering competition, inducing innovation and fostering the emergence of new
sectors. Ultimately, new firms may substantially contribute to job creation, provided that the net
effect of new entrants brings about overall market growth (see Malchow-Magller, et al., 2011).

However, the relationship between the rate of new firm creation, innovation and economic
development is heterogeneous across countries. The distinction between advanced and developing
countries is especially important in this respect. Such heterogeneity can be better understood when
shifting the focus to the micro foundations of entrepreneurship. Since the seminal contribution by
Baumol (1990; see also Baumol, 2010) we have known that ‘Schumpeterian’ innovative
entrepreneurs’ coexist with ‘defensive and necessity entrepreneurs’, the latter being those who enter
a new business not because of market opportunities and innovative ideas, but merely because they
need an income to survive.

For obvious reasons, this kind of ‘survival-driven’ self-employment is particularly diffused in
middle income and low income DCs (Naudé, 2009 and 2010; Desai, 2009; Yamada, 1996), where
poverty and lack of formal opportunities in the wage sector often push a large number of people
into “‘entrepreneurial’ activities ranging from street vending to traditional and personal services (in
most cases within the informal sector of the economy, see Ihrig and Moe, 2004; Maloney, 2004;
Sonobe, et al., 2011)°.

Moreover, the empirical evidence concerning industrial dynamics also makes one more skeptical on
the progressive potentialities of business start-ups. Firstly, survival rates for new firms are strikingly
low: the available econometric evidence shows that more than 50% of new firms exit the market
within the first five years of activity (see Dunne, Roberts and Samuelson, 1988 and 1989; Reid
1991; Geroski, 1995; Mata, et al., 1995; Audretsch and Mahmood, 1995; Audretsch et al., 1999a

* Indeed — in seeking to account for the persistent gap that exists between the EU and the US in terms of innovative
performance and productivity - scholars and policy makers often refer to the European weakness regarding young
innovative companies (YICs; see Cincera and Veugelers, 2010). In fact, in Europe, young companies have lower
capacities to innovate and higher rates of early failure (see Bartelsman et al., 2004; Santarelli and Vivarelli, 2007,
Vivarelli, 2013b), whereas the US economy has been able to generate a steadily increasing flow of young innovative
firms that not only survive but which develop new products at the core of emerging sectors. For these reasons, many
EU countries have implemented policies to support the creation and growth of YICs, focusing - for instance - on
facilitating their access to funding and providing support for the commercialization of innovation (see EC-DG ENTER,
2009; Schneider and Veugelers, 2010).

> The prevalence of ‘survival driven’ entrepreneurs in DCs is often associated to the choice to stay small and informal,
rather than participating to the formal sector of the economy (see Section 3; Klapper, et al., 2010; Desai, 2009). This is
one of the reasons why the effects of entrepreneurship on economic performances of DCs appear to be problematic.
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and 1999b; Johnson, 2005). Secondly, entry and exit rates are significantly correlated (what is
called “turbulence”, see Beesley and Hamilton, 1984); this is one of the uncontroversial ‘stylized
facts’ of the entry process according to Geroski (1995, p. 424), who pointed out that the
“mechanism of displacement, which seems to be the most palpable consequence of entry, affects
young, new firms more severely” (see also Baldwin and Gorecki, 1987 and 1991). Indeed, entry and
exit rates have been found to be positively correlated across industries in both OECD countries (see
Bartelsman, et al., 2005) and in DCs (see Bartelsman, et al., 2004).

These evidences cast some doubts on the alleged role of entry as a vehicle for innovation,
productivity growth and employment generation. A fortiori, one should be particularly cautious in
seeing entrepreneurship in general as one of the main drivers of technological upgrading and
structural change in a middle income country aiming to escape from the MIT.

However, if the underlying motivation to start a new firm is linked to innovative projects, then a
better post-entry performance should be expected. Empirically, this seems to be the case. In fact, a
propensity for innovation emerges in general as a firm’s growth driver (see, for instance, Freel,
2000; Coad and Rao, 2008; Altindag, et al., 2011; Corsino and Gabriele, 2011) and specifically as a
positive predictor of survival and an above-the-average post-entry performance of newborn firms
(see Arrighetti and Vivarelli, 1999; Esteve-Perez, et al., 2004; Raspe and Van Oort, 2008).

Consistently with the discussion above, Cefis and Marsili (2006) found convincing evidence of an
‘innovation premium’ in survival time: using Pavitt’s (1984) taxonomy, they showed that young
firms (less than four years old) in the ‘science-based’ and ‘specialized supplier’ sectors were
characterized by significantly higher chances of survival than firms in other sectors®.

However, the impact of innovation on post-entry performance of newborn firms is strictly related to
sectoral differences and ultimately to the differential patterns of specialization of countries.
Actually, entrepreneurial dynamics in DCs is more likely to occur in sectors which are far from the
technological frontier; therefore, the prevalence of traditional and mature sectors make these
contexts less fertile for innovation-driven entrepreneurship. According to Siqueira and Bruton
(2010), high-technology entrepreneurship in emerging economies is subject to greater resource
constraints and higher levels of informality than in advanced countries.

Nevertheless, Santarelli and Tran (2011) studied entrepreneurship in Vietnam using a panel of
regional-level data for 61 provinces over the period 2000-2008; among other outcomes, the authors
found that an innovative climate (proxied by the share of technical/R&D personnel in the province)
significantly and positively affects the regional net entry rate. As far as post-entry performance is
concerned, in a study investigating 947 small and medium entrepreneurial firms in eleven Sub-
Saharan African countries, Goedhuys and Sleuwaegen (2010) found that the innovative capability
(proxied by a dummy for the introduction of new products) increases a firm’s annual employment
growth by 2% on average.

To sum up, while new firm formation in general cannot be necessarily seen as a vehicle of structural
change and technological progress, innovative entrepreneurship may play a role within a middle
income country willing to offset a possible MIT. However - since the bulk of start-ups in a DC is
made by traditional activities and services (defensive” or “necessity” entrepreneurship such as street
vendors), often concentrated in the informal sectors and doomed to early failure — policies aiming to

® More specifically, Cefis and Marsili (2005) have shown that being an innovator enhanced the expected time of
survival by 11% compared with non-innovator counterparts.
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foster entrepreneurship should be extremely cautious. In particular, ‘erga-omnes’ entry subsidies
should be discarded in favor of selective and targeted measures addressed to the more promising
potential entrepreneurs, such as those characterized by a superior human capital (here again, the
presence of adequate competences and capabilities emerge as a necessary pre-condition, see Section
3) and operating in the more advanced sectors according to the taxonomies detailed in Section 4.

Indeed, what discussed in Sections 3 and 4 can provide a sort of guideline for an economic policy
targeted to foster entrepreneurship not “per se€”, but as a vehicle to foster and accelerate a structural
change in favor of those “regimes” that can be considered the engines for innovation, capability-
building and eventually productivity growth and catching-up. For instance, innovative
entrepreneurship in the *“science-based” regime should be supported by public authorities,
especially in terms of training courses for potential founders eager to acquire those competences
and capabilities (see Section 3) that are necessary for starting new firms in the high-tech sectors.

Finally, focusing on domestic entrepreneurship in the middle income DCs is also a way to underline
that catching-up should not only based on technological transfer, FDI attraction and spillovers (see
Section 5), but also driven by local innovative new enterprises (see Amsden, 2009; Hobday and
Perini, 2009; for an extensive discussion of the role of entrepreneurships in the DCs, see Vivarelli,
2012).

7. The possible impact of technological upgrading in terms of jobs and skills

While the previous sections show that structural change, innovation and entrepreneurship — in their
interaction with globalization - can be considered the ways out from the MIT, the consequences in
terms of jobs and skills cannot be taken from granted and may be controversial. For instance,
structural change and technological upgrading can foster productivity growth, enhance
competitiveness and eventually economic growth on the one hand, but they may exhibit a labor-
saving nature on the other hand, the final outcome in terms of jobs being dependent on which of the
two forces turns out to be dominant. In what follows, we briefly give account of the two strands of
economic literature respectively devoted to investigate the quantitative and the qualitative impacts
of new technologies upon employment.

1) Technological change allows to produce the same amount of output with a lower amount of
production factors, namely capital and labor. However, what textbooks represent as technological
change is only the “direct” effect of innovation; indeed, the economic discipline - since its
foundation - has tried to dispel the concerns about the direct harmful effects of technological
change, pointing out the market mechanisms able to counterbalance the direct impact of process
innovation (for an extensive analysis, see also Vivarelli, 1995, chaps.2 and 3; Petit, 1995; Vivarelli and
Pianta, 2000, chap. 2; Piva and Vivarelli, 2004; Pianta, 2005; Vivarelli, 2013a).

Five main compensation mechanisms work to offset technology's labor-saving effects through: (1)
additional employment in the capital goods sector where new machines are being produced, (2)
decreases in prices resulting from lower production costs on account of technological innovations,
(3) new investments made using extra profits due to technological change, (4) decreases in wages as
a consequence of the initial job losses, and (5) new products created using new technologies.
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Obviously enough, compensation mechanisms can be hindered — or even annihilated - by the existence
of important market failures and institutional drawbacks. For instance, labor-saving technologies can
spread around in the capital goods sector as well, so limiting the power of the compensation “ via new
machinery”; moreover, the new machines can be implemented simply by substituting the obsolete ones
(scrapping), involving no compensation in jobs. Similarly, the effectiveness of the mechanism “via
decrease in prices” depends on the hypothesis of perfect competition and on the value of the demand
elasticity (see Sylos Labini, 1969, p. 160). By the same token, the compensation mechanism “via new
investments” also relies on the strong assumption that the accumulated profits due to technical change
are entirely and immediately translated into additional investments, while it should be taken into
account that the economic agents’” expectations can imply a delay in the translation of additional profits
into “effective demand” (see Pasinetti, 1981). Moreover, the intrinsic nature of the new investments
does matter; if these are capital-intensive and labor-saving, compensation will be particularly limited.
Also the mechanism “via decrease in wages” is controversial: on the one hand, a decrease in wages can
induce firms to hire additional workers, but - on the other hand - the decreased aggregate demand
lowers the employers’ expectations and so they tend to hire fewer workers. Finally, albeit new products
can be considered the more powerful way to counterbalance labor-saving process innovations, different
“technological paradigms” (see Dosi, 1982; Dosi and Nelson 2013; see also Section 4) are
characterized by different clusters of new products which in turn have very different impacts on
employment’.

Turning our attention to the main strategies singled out in this study as the most effective exit
strategies from the MIT, new technologies and structural change may well involve productivity
gains which can be harmful to employment. In particular, the possible dominant role of the
imported embodied technological change implying labor-saving process innovation can drastically
decrease the domestic demand for labor (see Section 5, point 1; see Lee and Vivarelli, 2004 and
2006b).

In more detail, when “total factor productivity” increases in a middle income country as a
consequence of imported and domestic technologies, the employment enhancing competitive effect
has to be compared with the direct labour-saving effect of such technologies (see Vivarelli, 1995;
Coe et al., 1997; Mohnen and Hall, 2013). The final outcome cannot be assessed a priori. On the
whole, as discussed in Taylor (2004), the final employment outcome depends on the balance
between labor productivity gains and output growth. Consistently, in determining the final
employment outcome, the effectiveness of price and income compensation mechanisms and their
possible drawbacks discussed above are obviously crucial in the particular case of middle income
DCs, as well (see Hall and Heffernan, 1985).

2) Beyond the quantitative effect of innovation on the number of employees, it is also important to
single out and investigate the qualitative effect of technological and structural change. Indeed, the
literature focusing on the complementary between technological change and skilled labor has put
forward the so-called “skill biased technological change” hypothesis (SBTC); initially proposed by
Griliches (1969) and Welch (1970), this hypothesis supports the view that new technologies - to be
implemented effectively and efficiently - require suitable skills.

The first to explore SBTC empirically were Berman, et al., (1994) who provided evidence for the
existence of strong correlations between within industry skill upgrading and increased investment in

" As a matter of fact, in different historical periods and different institutional frameworks, the relative balance between the
labor-saving effect of process innovations and the labor-intensive impact of product innovations can considerably vary.
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both computer technology and R&D in the U.S. manufacturing sector between 1979 and 1989.
Stemming from this seminal contribution, several further empirical studies have confirmed the
occurrence of a widespread SBTC in the US (see Autor, et al., (1998); UK (Machin, 1996); France
(see Caroli and Van Reenen, 2001); Spain (see Aguirregabiria and Alonso-Borrego, 2001); Italy
(see Piva, et al., 2005) and other OECD countries (see Machin and Van Reenen, 1998).

While most of the literature on the qualitative employment impact of technological change is
centered on the developed economies, in recent times some attention has also been devoted to the
specificities of the middle-income and low-income DCs.

According to the mainstream economic theory, in the DCs technological progress and globalization
are supposed to have opposite effects in terms of demand for skills (for an extensive analysis, see
Lee and Vivarelli, 2004, 2006a and 2006b): on the one hand, new technologies shift the labor
demand in favor of more skilled workers; on the other hand, the Heckscher-Ohlin-Stolper
Samuelson (HOSS) mechanism predicts that a DC trading with skill-abundant richer economies
should specialize in the production of unskilled-labour-intensive goods and therefore experience a
relative increase in the demand for unskilled labour.

In contrast, if the HOSS assumption of homogeneous production functions and identical
technologies between countries is relaxed, international openness may facilitate technology transfer
from advanced to developing countries through the different channels discussed in Section 5,
implying that globalization and technological change are complementary rather than alternative
mechanisms, both resulting in an increase in the demand for skilled workers (for more extensive
analyses, see Vivarelli, 2004 and Lee and Vivarelli, 2006b).

Robbins (1996 and 2003) and Robbins and Gindling (1999) call the effect of in-flowing technology
resulting from trade liberalization the “skill-enhancing trade (SET) hypothesis”. Their idea is that
trade accelerates the flows of physical capital (and embodied technology) to the South, inducing
rapid adaptation to the modern skill-intensive technologies currently used in the North.

The available empirical evidence appears to reject the HOSS predictions and to support the SET
hypothesis. For example, Berman and Machin (2000 and 2004) found that SBTC had been
transferred rapidly from the developed world to at least the middle-income DCs. Meschi and
Vivarelli (2009) - once they had disaggregated trade flows according to their areas of
origin/destination - found a significant inequality-enhancing effect in middle-income DCs due to
trade with more advanced countries, possibly related to technological transfer and skill-enhancing
trade. Almeida (2009) reached very similar conclusions using firm-level data for East Asia®.

The evidence from country-specific studies is also pointing out the links between trade, FDI,
technology transfer and skill-upgrading. For instance, Hanson and Harrison (1999), using data on
Mexican manufacturing plants, found that firms receiving FDI acquire technology through licensing
agreements or imported materials, and tend to hire more skilled workers (see also Feenstra and
Hanson, 1997). Similarly, Fajnzylber and Fernandes (2009) found that increased levels of
international integration were associated with an increased demand for skilled labor in a cross-
section of Brazilian firms. Gorg and Strobl (2002) analyzed a panel of manufacturing firms in
Ghana over the ’90s; their estimates revealed that while the purchase of foreign machinery for

& By the same token, Conte and Vivarelli (2011), using a direct measure of embodied technological transfer, found that
imported skill-biased technological change is one of the determinants of the increase in the relative demand for skilled
workers in DCs.
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technological purposes significantly raised the relative demand for skilled labour, a greater
participation in world markets via exporting activities did not have any effect.

Other papers have instead underlined the skill-enhancing effects of exporting activity, which makes
the adoption of new technologies profitable for more firms (see Yeaple, 2005), induces quality
upgrading (see Verhoogen, 2008; Fajnzylber and Fernandes, 2009) and offers opportunities to
acquire knowledge of international best practice (see Bigsten et al., 2004; see Section 5, point 2).

Finally, at least for middle income countries, together with imported technologies and exports,
domestic R&D and innovation may play a relevant role, as it is the case for the most advanced
countries (see previous sections). For instance, Meschi et al., (2011) showed that SET was an
important factor in explaining the rise of the skilled labour cost share, but together with domestic
R&D. By the same token, Araujo et al., (2011) also found evidence in support of both the role of
SET and domestic technology in determining the skill-upgrading trend of the Brazilian
manufacturing labor force.

Summing-up, while middle income countries must engage in structural change, technological
progress and globalization in order to avoid the risk of a MIT, the social consequences in terms of
jobs, skill-bias and inequality may be controversial. On the one hand, an overall labour-saving
impact of the new domestic and imported technologies cannot be excluded and — on the other hand
— globalization and new technologies can likely involve an increase in the demand for skills and
possibly an increase in wage and income inequality. Given these possible adverse employment and
distributional effects, a crucial role has to be attributed to labor and education policies, able to
maximize job creation and to overcome a possible skill shortage (see next section).

However, employment-friendly policies can combine the need for structural and technological
change with the aim to create new and better jobs. For instance, a strong investment in R&D (in
order to sustain the sectors belonging to the science-based regime, see Section 4) is likely to imply -
as a positive secondary effect - an increase in employment and particularly in skilled employment
(in fact, R&D expenditures are strictly related to product innovations that are job-creating, see the
discussion above; for empirical studies showing the employment friendly nature of R&D
investments, see Bogliacino and Vivarelli, 2012 and Bogliacino et al., 2012). By the same token, an
industrial policy targeted in favour of the science based and product-engineering regimes (in
Marsili’s terminology) is also likely to increase the demand for labor, since those regimes are
characterized by a dominance of product innovation (see Freeman et al., 1982; Freeman and Soete,
1987 and 1994; Vivarelli et al., 1996).

8. Conclusions and policy implications

The main message contained in this study is that capability building, structural change, innovation
and entrepreneurship should be considered as the most important exit strategies from the MIT.
Some policy suggestions have been already put forward in the previous sections; here, we will
briefly single out again those policy perspectives that appear particular important in facilitating the
active enrolment of a middle income DC into such exit strategies.
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e As far as competences and capabilities are concerned, it clearly emerges a role for education
policy on the one hand and for labor market policy on the other.

Education policies should be addressed to provide the necessary basic competences on the
basis of which the future labor force can build proper and updated capabilities. If such is the
aim, middle income DCs should not only increase their average years of schooling, but also
shape their educational attainment structures to maximize the opportunities to develop social
and collective capabilities. From this point of view, it has been showed that middle income
countries that successfully engaged in catching-up (like South Korea, Taiwan, Hong Kong,
Israel) were those that have been able to strength their lower and upper secondary education
levels (see Nubler, 2013, Figure 4).

Labor market policies should make labor mobility easier (both among firms and from
scientific institutions towards private companies), in order to maximize the sharing of the
available knowledge and make capabilities strongly collective (see Section 3). In this
context, labor mobility from foreign firms should also be encouraged, also in the form of
entrepreneurial spin-offs.

e With regard to structural and technological change (see Section 4), an impressive important
role opens up for industrial and innovation policies. Far from the mainstream economics
conventional wisdom considering industrial policies either useless or even harmful, the
discussion put forward in this study supports an opposite view. Indeed, middle income
countries willing to escape from the MIT should actively engage in supporting structural
change and innovation as was — and it still is - the case for the most industrialized countries
(see Mazzucato, 2011). As properly discussed by Cimoli et al., (2009, chapter 20), State
intervention can (must) play a crucial role both in capability building (see previous point)
and in fostering a structural and technological change addressed towards the most advanced
regimes (see the taxonomies and the discussion proposed in Section 4).

In this framework, industrial and innovation policies should targeted those sectors which are
characterized by advanced technological contents, higher demand elasticity at the world
level and wider learning opportunities. Therefore, policies should be highly selective — in
order to avoid government failures such as duplications, substitution effects and deadweight
effects® - and target advanced sectors and technologies, in order to create new absolute
advantages, rather than to specialize in the existing comparative advantages (as prescribed
by orthodox international economists).

e Turning our attention to globalization, here again trade liberalization and comparative
advantages should not be taken as the starting point for an effective exit strategy from the
MIT. In contrast - as was the case of the successful Asian countries escaping from the MIT
in the second half of the XX century — a middle income DC should not only be concerned
with attracting FDI and foreign technologies but should also promote policies for the
development of domestic enterprises able to engage in sophisticated export baskets and
foster local entrepreneurship able to compete in the international markets (see next point).

° A substitution effect occurs when a policy intervention (such as a subsidy or a tax relief) favor a poorly performing
agent (for instance a firm), crowding out a possibly more efficient one; a deadweight effect occurs when public money
is given to an efficient agent that would have performed well in any case, even without the subsidy.
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In this framework, industrial and innovation policies are important again in favoring an
effective (and possibly creative, see Antonelli, 2006) implementation of foreign
technologies and in maximizing the benefits from the so-called “learning by export”. Last
but not least, middle income countries should shape specific policy schemes to attract high-
tech FDI and especially multinational R&D labs, so fully exploiting the opportunities
provided by the recent trends in the unbundling of the international value chains.

e As mentioned above, domestic enterprises and particularly new ventures may play an
important role in the catching-up, both in terms of producing and absorbing new capabilities
and knowledge. In this respect, entrepreneurial policies are welcome, provided they are
closely targeted to the innovative new firms, possibly in the high-tech and emerging sectors.
As discussed in Section 6, most of entrepreneurs in the DCs are of the defensive types and
cannot play any role in fostering productivity growth; differently, innovative entrepreneurs
should be helped in developing their business ideas.

e As discussed in Section 7, structural change and technological upgrading do not assure, per
sé, either job-creation or equality; rather, the current technological trajectory is likely to
show both a labor-saving and a skill-biased nature, so possibly implying unemployment and
increasing inequality. From this point of view, policies should shape the previously
discussed patterns of structural change, innovation and globalization, in order to maximize
their job creation potentialities and minimize their impact in terms of inequality. Here,
education policies (see first point) remain crucial, since an adequate supply of skills can
avoid the “skill shortage” and so job-losses and inequality that would be associated to a
skill-biased technological change (either domestic or imported) not encountering an
adequate local supply of skills. Finally, the targeted industrial and innovation policies
discussed above should have their employment impact in mind and favor R&D based and
product innovators, since the expansion of the product space (see Section 2) is intrinsically
labor friendly, while process innovation can have an harmful employment impact (see
Section 7).

Obviously enough, all the single policies listed above have been singled out for sake of simplicity,
but should be understood as belonging to a unified framework. As stated several times in this
contribution, collective capabilities, structural change and technological progress must be
considered interrelated phenomena which jointly and simultaneously co-evolve. If such is the case,
policies should also be interpreted as a unified — although articulated — support to the dynamic
evolution which can sustain a successful catching-up.

In more general terms, the policy packages discussed above, should be intended as strategies to
obtain a good “match” (see Perez, 1983; Freeman and Perez, 1988) between technological
opportunities, structural change and the institutional setting. In Carlota Perez’s words, a good match
between technological change and institutions is in fact a pre-condition for productivity growth and
eventually for economic growth. Moreover, if we take into account that capabilities, structural and
technological change and globalization continuously co-evolve, the need for an effective
institutional framework emerges as even more crucial nowadays. In this framework, institutions can
be important carriers of collective capabilities, can shape structural and technological
transformations and can address the globalization process towards the most advanced patterns of
trade and FDI inflows (see above).
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However, policy intervention should not be limited to provide adequate infrastructures, to enforce
IPR, to make the labor market more flexible and bureaucratic procedures faster and less corrupted
(see Agenor et al., 2012; Jankowska et al., 2012; Aiyar et al., 2013). This emphasis on “soft”,
“enabling” policies is part of the conventional wisdom so widespread among mainstream
economists and inside most of the international organizations. The view proposed in this
contribution strongly departs from this extremely cautious and market-oriented approach, in favor
of a much more active role of the policy makers in shaping the current patterns of globalization,
structural change and technological progress. Indeed, taking seriously the lessons from Japan, Asian
NICs and nowadays China means to recognize that exiting from the MIT is basically a strategic
long-term policy target that requires massive investments in education, training and R&D
expenditures and a strong and selective support to public and private companies — both existing
firms and new entrepreneurial ventures - operating in the emerging and innovative sectors and in
the more advanced importing and exporting niches.

Indeed, these “hard policies” should be understood as the main pillars of an advanced “national
system of innovation”®® (see Freeman, 1987; Lundvall, 1992; Nelson, 1993) able to foster
productivity growth and economic development: only those middle income countries which will be
able to actively and properly shape their own national system of innovation will escape from the
MIT.

1% A “national system of innovation” is made by those national interacting organizations and institutions (firms with
their suppliers and customers; banks and financing agents; education and training institutions, national and regional
policy makers) which jointly contribute to produce knowledge and innovation within a given country and to increase its
absorptive capacity in implementing knowledge produced elsewhere in the world.
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