Working Paper Series

#2018-037
Globalisation, structural change and innovation in emerging
economies: The impact on employment and skills
Marco Vivarelli

Maastricht Economic and social Research institute on Innovation and Technology (UNU‐MERIT)
email: info@merit.unu.edu | website: http://www.merit.unu.edu
Boschstraat 24, 6211 AX Maastricht, The Netherlands
Tel: (31) (43) 388 44 00

UNU-MERIT Working Papers
ISSN 1871-9872

Maastricht Economic and social Research Institute on Innovation and Technology
UNU-MERIT
UNU-MERIT Working Papers intend to disseminate preliminary results of research carried
out at UNU-MERIT to stimulate discussion on the issues raised.

Globalisation, Structural Change and Innovation in
Emerging Economies:
The Impact on Employment and Skills

Marco Vivarelli
Università Cattolica del Sacro Cuore, Milano, Italy
UNU-MERIT, Maastricht, The Netherlands
IZA, Bonn, Germany

Abstract
This paper aims to provide a critical overview of the drivers that the relevant theoretical and empirical
literature suggests being crucial in dealing with the challenges an emerging country may encounter in its
attempts to further catch-up a higher income status, with a particular focus devoted to the implications for the
domestic labour market.
In the first part of the paper, attention will be focused on structural change, capability building and
technological progress, trying to map – using different taxonomies put forward by the innovation literature –
the concrete ways through which an emerging country can engage a successful catching-up, having in mind
that developing countries are deeply involved into globalised markets where domestic innovation has to be
complemented by the role played by international technology transfer.
In the second part of the paper, the focus will be moved to the possible consequences of this road to
catching-up in terms of employment and skills. In particular, the prescriptions by the conventional trade
theory will be contrasted with a view taking into account technology transfer, labour-saving technological
progress and skill-enhancing trade.
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1. Introduction
This paper is intended to provide a critical and updated discussion on some key issues that the
relevant economic literature (both theoretical and empirical) suggests to be crucial in dealing with
the challenges an emerging economy may encounter in its attempts to further catch-up a higher
income status, with a particular focus devoted to the implications for the local labour market, both
in terms of the level and the composition (skills) of domestic employment.
The first part of the paper will put forward an evolutionary interpretative framework that stresses
the key role of dynamic capabilities, structural change and technological progress in fostering a
development country’s (DC henceforth) capacity to climb up the income ladder. In more detail, 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 roles
played by structural change, human capital and knowledge, considered as key drivers for fostering
catching-up and economic growth.
In more detail, the next section will start discussing 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 centred on longterm structural strategies. In particular, in this section we will underline what the evolutionary
approach considers the condition-sine-qua-non for triggering structural change, technological
progress and eventually catching-up: namely, the availability of competences and capabilities able
to maximise both the endogenous supply of knowledge by an emerging economy and its
“absorptive capacity” of knowledge coming from more advanced economies.
Section 3 will focus on structural change and innovation, trying to map - using the taxonomies put
forward by the economics of innovation literature - the concrete ways through which an emerging
nation can engage a successful catching-up. As a matter of fact, 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.
While dynamic capabilities, structural change and innovation appear the most effective ways to
foster catching-up, their possible impacts in terms of job creation and skills cannot be taken as
granted, but may be rather controversial. Section 4 will be devoted to study the effects on domestic
employment of what analysed in the previous sections. An interpretative framework will be
proposed and both the theoretical and the empirical literature on the subject will be critically
surveyed. Having in mind that DCs are deeply involved into globalised markets where domestic
technological change has to be complemented by the role (somehow much more important) played
by international technology transfer, in this section the different channels through which the
interlink between globalisation and technological change affects domestic employment will also be
disentangled and discussed in detail.
Section 5 will focus on the impact of globalisation, technological transfer and structural change on
the composition of local employment in terms of skills. In particular, the Heckscher-Ohlin-StolperSamuelson framework will be contrasted with an evolutionary view that takes into account
technology transfer, labour-saving technological progress and skill-enhancing trade. As in the
previous section, both the theoretical and the empirical extant literature will be critically discussed.
Finally, Section 6 will briefly summarise the main implications of what discussed and will put
forward some policy suggestions.
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2. Absorptive capacity, domestic competences and local dynamic capabilities as
conditio-sine-qua-non for a successful catching-up
In this section, we will move from the very recent literature about the MIT to underline how this
issue - so intensively debated by scholars and policy makers - can be better understood by an
evolutionary approach focusing on absorptive capacity, domestic competences and local dynamic
capabilities as pre-requisites for a successful catching-up.
Indeed, during the last decade a policy-relevant debate has arisen around the empirical observation
that most of the emerging economies 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” (MIT).
As a matter of fact, the concept of MIT is rather controversial from a theoretical point of view and
there is even no accepted definition of the term by the relevant literature. For instance, Felipe et al.
(2017) argue that claim that some middle-income economies do not advance is not confirmed
historically, since the major economies today have spent many decades in traversing the middleincome segment. Rather than talking about a generalised MIT, the authors put forward the
distinction between fast vs slow growing economies, a question that can be disentangled within the
standard growth theory1. From another perspective, Doner and Ross Schneider (2016) claim that the
MIT category has more to do with politics than with economics: according to the authors, today’s
middle-income economies are different from their predecessors (the present richer countries) since
they are characterised by institutional weaknesses (such as social fragmentation, higher degree of
inequality and informality) which prevent them from investing in policies necessary to upgrade
productivity, namely in education and innovation.
However, while the MIT category can be considered debatable from a theoretical perspective,
empirically it can be considered as a starting point to discuss the possible patterns of catching-up by
emerging economies which were able to escape from the underdeveloped status, but encounter
some difficulties to further leapfrog into the club of the richer economies. In this section, far from
fully support the theoretical concept of MIT, we just move from empirical considerations.
For instance, the World Bank (2012) concludes that out of 101 middle income countries in 1960,
only 13 upgraded 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
1

According to the economic growth theory, the process of development driving a low-income country into the middleincome group can be explained within a Lewis-Kuznets framework: during their initial stage of development, poorest
countries can rely on the structural reallocation of labour 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). However, 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).
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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
counter example, since they have continued to grow, thereby achieving per capita income levels
comparable to OECD countries.
Similarly, 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 (2013) – searching for structural breaks applying the Chow test to
a sample of formerly fast-growing middle income countries – have 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 implies that a large group
of middle income countries is at risk of being framed in a MIT.
From an interpretative point of view, it is important to notice 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 (see Vivarelli, 2016).
In fact, 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 has 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
4

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 implicitly 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. In other words, being either not-theoretical or inspired by the conventional
economic theory of trade, this literature sees the problem and grasps some possible solutions but
fails to provide a fully-fledged interpretative framework, able to generate feasible and effective
policy suggestions. Indeed, in their paper taking stock of ten years of debate about the MIT, Gill
and Kharas (2015) claim the absence of a satisfactory economic growth theory (“trap of ignorance”
ibidem, p.4), able to help policy makers in middle income countries to figure out an effective road
to speed up the transition to a higher income status (ibidem, p.20).
For this purposes, the focus should move to an evolutionary framework that - differently from what
discussed so far and from most of mainstream approaches – is able to go inside the concepts of
absorptive capacity, dynamic capabilities, structural change and innovation. Indeed, albeit
recognising their roles, the mainstream literature considers 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 economy engaged in catching-up.
First of all, it has to be clarified that the MIT is not an empirical/unavoidable phenomenon, but
something strictly connected with a productivity gap (see the evidence discussed above) and so, in
turn, to technological and structural change.
On the one hand, even mainstream macroeconomists have recognised the crucial role of
technological change. In more detail, the so-called “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 increasing productivity and economic growth (see Nelson and Winter,
1982; Aghion and Howitt, 1998; Ortega-Argilés et al., 2014; Mohnen and Hall, 2013).
On the other hand, 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, later in this paper, we will put forward concepts and taxonomies able to look at
technology as a genuinely endogenous phenomenon (see Section 3) 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 also Section 6).
Indeed structural and technological change (in general and particularly in a DC) is neither “manna
from heaven” nor the simple consequence of magic spillovers “floating around the air”; in contrast,
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 given DC
has to face in order to deal with the MIT and engaging in a successful catching-up (see Fagerberg,
1994; Fagerberg and Godinho, 2005).
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In fact, given that R&D and innovation are the main drivers of diversification, productivity growth
and eventually economic development (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 at all: indeed,
countries have different degrees of capabilities in developing new knowledge and even in taking
advantage from using the same internationally available technology. The reason is that countryspecific 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 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
Mowery, 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 later in this paper, DCs 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
competences and capabilities becomes a key factor for a long-term strategy addressed to overcome
the MIT (see Lall 1992 and 2004)2.
In this context, differences in the capacity of building adequate dynamic capabilities may well
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)3.
From this point of view, adequate and updated competences and capabilities emerge as core assets
for expanding the “product space” and increasing productivity, so escaping from the MIT (see the
discussion in the first part of this section).
2

The crucial distinction between competences and capabilities is discussed by Von Tunzelmann and Wang (2003 and
2007; see also Iammarino et al. 2012). Competences are understood as pre-set attributes of individuals, firms and
organisations: 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). Capabilities instead involve both internal and
external learning and accumulation of new knowledge on the part of individuals, firms and organisations (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). Moreover - 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.
3
Different endowments of dynamic capabilities can also explain relevant differences among regions within the same
DC. Indeed, particular regions within middle-income countries have 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).
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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). In contrast, trying to leapfrog into knowledge economies lacking proper capabilities and
absorptive capacity could be very risky, since a DC trying to prematurely engage in technological
upgrading and catching-up might easily be doomed to fail.
Here again, 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 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; Vivarelli, 2016).
However, the availability of competences and collective dynamic 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.

3. Technological taxonomies and the key role of innovation
This section moves from the assumption that an emerging economy country had already
successfully built the preconditions for catching-up, in terms of competences and capabilities, as
discussed in the previous section. Given this context, this section recalls and discusses different
technological taxonomies which can be of some help in figuring out the specific trajectories a DC
can engage in order to successfully catch-up.
In other words, if a DC is “ready” to engage into technological progress and structural change (see
the previous section), we have now to make clear how these changes develop and which are the
strategies a catching-up country can play in order to maximise its benefits from structural change
and 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 endogenise 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.
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In this context, an emerging economy engaged in catching-up should carefully take into account the
internal and external sources of demand for local products, having in mind that structural change
and 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.
At any rate, structural change and technological progress are not only a market-driven phenomena:
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, catching-up countries should aim to conquer higher degrees of freedom in foster
domestic innovation; far from being passive in front of an exogenous international division of
labour that forces countries’ sectoral and technological specialisation, local public authorities and
private economic agents should become active actors in pushing technological advances and
consequent catching-up. These activities include public and corporate R&D investments; industrial
policies supporting structural change in favour of the R&D-intensive sectors; public support to
science and education; development of appropriate technological infrastructures; IPR regulation;
university spin-offs; and so far so forth.
In this context, for a DC the choice is between a passive acceptance of the role assigned
(worldwide) by comparative advantages, market forces and relative prices and a more active
attitude aiming to participate to the shaping of the current technological trajectory (see Dosi, 1982
and 1988) through massive investments in knowledge activities (technology-push), and through
selective and targeted demand-pull policies favouring sectoral diversification and product
differentiation (see Cimoli and Dosi, 1995; Cimoli et al., 2009). In this perspective, those DCs that
will be able to play an active role in the prevailing technological trajectory will grow, 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 catch-up of the more advanced economies. Think, for instance, to the contrasting
specialisation of the middle-income-trapped Latin American countries vs the Asian emerging
economies: commodities on the one hand vs electronics and other high-tech sectors on the other
hand (see Garrett, 2004; Cimoli and Porcile, 2009; Felipe et al., 2014).
An example of an active long-term strategy can be proposed using the well-known Pavitt’s
taxonomy (Pavitt, 1984)4. Having in mind the discussion above, a DC should actively search for
4

Overcoming the conventional distinction of economic activities based on products, 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) “specialised 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
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original solutions to climb-up the technological and sectoral ladder moving from the “supplier
dominated” category up to the scale intensive and specialised 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 specialisation in
agriculture, traditional manufacturing sectors and non-tradeable basic services) to a much more
diversified specialisation characterised 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).
Extending Pavitt’s taxonomy, Marsili (2001) and Marsili and Verspagen (2001 and 2002) have
proposed a further taxonomy singling out five sectoral regimes (see Winter 1984; Malerba and
Orsenigo, 1995 and 1996): 1) the “science based regime”, where knowledge is based on advances in
science, technological entry barriers are high, 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, (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 (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 embodied technological change and process
innovation, (examples being traditional manufacturing sectors like textiles, clothing, paper and
printing, food and beverages).
More recently, Bogliacino and Pianta (2010) have put forward an extension/revision of the Pavitt’s
taxonomy, able to fully take into account services. They did it on the basis of conceptual
considerations and evidences coming out from the European Community Innovations Surveys
(CIS). In more detail, knowledge intensive services (KIS) such as communications, research and
development and software have been incorporated into the science-based group. Differently, real
estate, renting of machinery and other business activities providing specialised activities that
support specific needs of customers have been assimilated to the specialised suppliers group.
Turning the attention to the financial and insurance services characterised by large firms and an
extensive adoption of ICT, they have been classified as scale and information intensive industries
(see also Tidd et al., 2005). Finally, traditional low-tech services such as wholesale and retail trade,
hotels and catering and all the transport services - that exhibit very limited internal R&D and mainly
rely on innovations provided by their suppliers - have been included in the supplier dominated
group.
Finally, Lee (2013) puts forward a distinction in terms of technologies, where “short-cycle”
technologies are contrasted with “long-cycle” ones, the former being characterised by a higher and
faster rate of product and process turnover (measured by the author using patent data). Obviously
car factories); 4) “supplier dominated firms” belonging to traditional sectors such as agriculture, 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.
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enough, in a certain time the two types of technologies can be related to specific sectors, given the
link between technological change and structural change. On the other hand, over time, a given
sector may be characterised by one or the other type of technologies, according to the different
phases of its “industry life cycle” (see Klepper 1996 and 1997).
On the whole, all the taxonomies discussed so far are clearly pointing out that “innovation” is not a
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, an
emerging economy eager to grow should address its technology investments and policies, taking
into account the heterogeneity and sectoral peculiarities which characterise the intrinsic nature of
innovation. In this respect, the role of the State and of the government intervention is obviously
crucial (see Lee, 2013; Jun-Youn et al., 2013).
For instance, the process innovation embodied in capital goods imported by richer countries (see
Section 4.2 below) may have an important role in sustaining the upgrading of those traditional
sectors belonging to the “continuous-process” regime, but it is unlikely that it may play a key 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 Section
4.4 below) may be of fundamental importance in the take-off of “science based regime” sectors.
Having these considerations in mind, domestic policies in the DCs should be carefully shaped,
targeted and tailored in order to maximise the benefits of the interaction between structural and
technological change. Exactly the opposite scenario occurs when an emerging country passively
accepts to be embedded in a trap where international specialisation, 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 technologies5.
In other words, emerging economies 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 specialised-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 hightech and higher demand elasticity sectors. More specifically, Lee (2013) has shown that successful
catch-up countries like Korea and Taiwan (and probably China in current times6) were able to
targeting technologies (and the related sectors, see above) with shorter cycle times, as the ICT. In
doing so, these middle income countries were able to exploit “windows of opportunities” where the
dominance of the incumbent richer countries could be successfully challenged (see Lee and
5

With regard to what discussed in Section 2, 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 DC may pursue the aim to gradually escape from
the “continuous-process” regime in favour of the other four regimes discussed above).
6
Although rising income inequality may prevent China from reaching a proper social cohesion, which is also a precondition for a successful catch-up (see Islam, 2015).

10

Malerba, 2017). If emerging economies adopt these strategies (implemented by both by private
companies and by government intervention), they not only avoid any risk of MIT, but may
eventually leapfrog into new and emerging industries previously dominated by the sole advanced
countries7.
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 specialisation (science-based, specialised
suppliers and scale and information intensive sectors in Pavitt’s and Bogliacino-Pianta’s
terminology; science based, complex and product-engineering regimes in Marsili’s terminology;
short-cycle technologies in emerging industries in Lee’s terminology); to fully exploit the options
for differentiation and diversification (see Nübler, 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
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 strategy for
catching-up.

4. The impact on domestic employment
From what discussed so far, we can conclude that technological change, in turn based on local
capabilities and embedded into structural change, is the key driver of catching-up. However, DCs
have to rely massively on international technology transfer to have access to knowledge; this means
that technological progress, structural change and globalisation are strictly interlinked from an
emerging economy’s perspective.
As mentioned in the introductory section, the second part of this paper will be devoted to
investigate how globalisation and technological upgrading may impact the local labour market both
in terms of level of employment (this section) and the composition of domestic employment in
terms of skills (next section). Indeed, while technical progress appears crucial for growth and for
escaping the MIT (see previous sections), its consequences in terms of employment and skills may
be controversial and may originate negative social counter-effects, as we will see (see Stiglitz,
2002).

7

Obviously enough, this approach calls both for an active role of economic policy and for the possibility to foster
“targeted jumps” in economic development; therefore, this theoretical framework is in sharp contrast both with a view
just focused on the “right” institutional setting providing an adequate structure of private incentives (see Acemoglu and
Robinson 2012), and with a view advocating a gradualist economic growth rigidly based on a sequence of well-defined
development stages (see Lin, 2011; Wang and Wen, 2018).
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Here below the possible impact of technological upgrading on domestic employment is discussed in
relation to the different channels through which a DC can climb the technological ladder.
4.1 Domestic technologies
The first vehicle for technological upgrading is obviously based on domestic investment in R&D
and innovation (both public and corporate), a structural change favouring 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, technological progress is driving productivity increase, in turn implying the possibility to
produce the same amount of output with less workers. This means that technological upgrading can
be surely beneficial for a DC’s catching-up (see previous sections), but may also be detrimental for
domestic employment.
Indeed, the conventional wisdom in mainstream economic theory states that technological
unemployment is a temporary circumstance, which can be automatically compensated by market
force mechanisms that counter-balance the initial job losses. These mechanisms came to be known
as the “compensation theory”, using the terminology presented by Karl Marx in his discussions on
large-scale industry and the introduction of machinery (see Marx 1961: Chap. 15). Six
compensation mechanisms work to offset technology's labour-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 resulting
from price adjustment mechanisms and leading to higher levels of employment, (5) increases in
income resulting from redistribution of gains from innovation, and (6) new products created using
new technologies (for extensive analyses, see Vivarelli, 1995, chaps. 2 and 3; Petit, 1995; Vivarelli
and Pianta, 2000, chap. 2; Simonetti, Taylor and Vivarelli, 2000; Piva and Vivarelli, 2004a and
2005; Pianta, 2005; Vivarelli, 2013).
However, measuring the extent and actual effectiveness of these compensation mechanisms and
assessing the final quantitative impact of technology on overall employment is not a straightforward
exercise and has long been a subject of a controversial debate among economists (for detailed
surveys, see Vivarelli, 2014 and Calvino and Virgillito, 2018). In particular, low demand and
capital/labour substitution elasticities, attrition, pessimistic expectations and delays in investment
decisions may involve that compensation can only be partial.
In fact, compensation mechanisms can be hindered – or even annihilated - by the existence of
important market failures and institutional drawbacks. For instance, labour-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
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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
labour-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 labour-saving process innovations, different
“technological paradigms” (see Dosi, 1982; Dosi and Nelson 2013; see also Section 3) are
characterised by different clusters of new products which in turn have very different impacts on
employment .
Turning the attention to the empirical studies on this subject, the extant literature has pointed out
that R&D expenditures8 and product innovation tends to be labour friendly, while process
innovation reveals to be labour-saving; moreover, the job-creating effect of innovation is far more
obvious in high-tech sectors and new services rather than in low-tech manufacturing and traditional
services (for recent studies see Bogliacino and Pianta, 2010; Lachenmaier and Rottman, 2011;
Bogliacino and Vivarelli, 2012; Bogliacino, Piva and Vivarelli, 2012; Feldmann, 2013; Falk and
Hagsten, 2018; Piva and Vivarelli, 2018).
As a matter of fact, the debate on compensation mechanisms and their functioning has often taken
place within the context of developed countries. Obviously enough, the validity of the
compensation theory becomes even more questionable in DCs, where process innovations dominate
product innovations and where agriculture, mature manufacturing sectors and traditional services
represent the bulk of their economic structure.
In more detail, when “total factor productivity” increases in a DC as a consequence of imported (see
next section) 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 labour
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 DCs, as well (see Hall and Heffernan,
1985). As a matter of fact, the empirical studies on the relationship between domestic technologies
and employment in emerging economies are extremely scarce. However, a previous recent work by
the author of this paper (with co-authors) seems to suggest a labour friendly impact of domestic
R&D expenditures in the particular case of Turkish manufacturing (see Meschi et al., 2016).
This means that emerging economies aiming to minimise the possible labour-saving effects
connected with technological upgrading should rely on a catching-up based on product innovation
and to a structural change addressed to the new and emerging sectors and not at all on the initial
comparative advantages in agriculture, commodities and traditional manufacturing industries (as
prescribed by the conventional mainstream trade theory) since these sectors are exactly those more
prone to labour-saving process innovation.

8

Indeed, R&D expenditures are more strictly related to product innovation rather than to process innovation (see Conte
and Vivarelli, 2014).
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4.2 Imported technologies and FDI
As a matter of fact, emerging economies have generally limited endogenous capabilities and
knowledge (see Section 2) and limited resources to devote to domestic R&D. Therefore, they have
to mainly rely on international technology transfer. In other words, a large portion of technological
change in a DC is inherently connected with trade, foreign direct investments (FDI) and consequent
international technology transfer (see Acemoglu, 2003; Piva, 2003; Keller, 2004). Therefore, for an
emerging economy technological upgrading and globalisation are strictly interlinked.
In this framework, it is relevant to map the different channels through which globalisation can act as
a provider of new knowledge for an emerging economy and their likely impacts in terms of
domestic employment.
It is interesting to notice that the traditional (mainstream) trade theory has a clear answer to this
research question. Indeed, according to the theory of the relative comparative advantages, both trade
and FDI should take advantage of the abundance of labour in DCs and so trigger a trend of
specialisation in domestic labour-intensive activities, in turn surely involving an expansion in local
employment.
However, contrary to this classical Heckscher-Ohlin (HO) prediction, the analysis of the recent
literature supports the conclusion that the employment impact of increasing trade and FDI is not
necessarily positive for a DC. In particular, a relaxation of the hypothesis of homogeneous
production functions across different countries9 allows for the possibility of multiple equilibria
(Grossman and Helpman, 1991). In particular, since richer countries are more technologically
advanced than DCs, trade and FDI imply technology transfer and this may likely be labour-saving
compared with traditional technologies in use within DCs, so reversing the traditional (static) HO
prediction.
In more detail, increasing globalisation favours 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 DCs’ local firms access to new embodied technologies and by creating
opportunities for reverse engineering. In other words, the inflow of capital goods allows a DC to
take advantage from the “embodied technological change” (ETC) incorporated in machineries and
components10.
However, as mentioned above, the other side of the coin of the productivity increases linked to the
import of capital goods may be a harmful effect in terms of domestic employment (especially the
low skill manpower in traditional activities, see also next section). Indeed, ETC is driving process
9

That is to admit the obvious evidence that technologies are different across countries.
Obviously enough, the receiving DC must possess the adequate capabilities and a proper industrial structure (see
Section 2) 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 neighbouring 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.
10
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innovation and this type of technological progress may be drastically labour-saving and only
partially counterbalanced by the compensation mechanisms briefly discussed above (see Section
4.1).
In this framework, it is important to underline that an emerging economy can receive knowledge
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 industrialised countries. On the other extreme, a DC with good absorptive capacity and
adequate domestic capabilities (see Section 2) 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 DCs where the traditional telephone networks are limited to few urban areas.
Obviously enough, the employment implications of the two sketched situations are very different.
Shifting our focus from trade to FDI inflows, when a developing country opens its borders to
foreign capital, FDIs generate positive employment impacts both directly and indirectly through job
creation within suppliers and retailers and also a tertiary employment effect through generating
additional incomes and so increasing aggregate demand (see Lall, 2004).
Nevertheless, all these positive employment effects of “greenfield” FDI have to be compared with
the possible crowding-out of non-competitive and previously sheltered domestic firms (implying
bankruptcies and job losses); with the possible labour-saving effects of the new technologies
brought about by multinational firms; and with the possible reduction in employment associated
with FDI operating through M&A and “brownfield” plants (see Spiezia 2004).
As a matter of fact, both imports and inward FDI may imply a “crowding out” of domestic
production (especially formerly protected nascent industries; think, for instance, to the case of the
large urban state-owned firms in China, see Rawski, 2002; see also Aitken and Harrison,1999).
However, if the host DC is able to offer a proper industrial structure (see the taxonomies discussed
in the previous Section 3) and a pool of adequate competence and capabilities (see Section 2), a
foreign firm can opt for a high technology FDI (“asset augmenting” attitude), rather than an “asset
exploiting” type of FDI (see Moncada-Paternò-Castello et al., 2011 and Section 4.4 below). If such
is the case, greenfield investments and product innovation should lead to beneficial employment
effects.
Therefore, in terms of employment impact, the final outcome of trade and FDI may be very diverse.
On the one hand imported ETC implemented in low-tech firms as well as brownfield FDI in
traditional sectors are likely to be detrimental for domestic employment. On the other hand,
imported capital goods used in fostering emerging sectors as well as greenfield FDI in high-tech
sectors are characterised by fast growing perspectives and product innovation and so likely turning
out to be labour-friendly.
Empirically, very few studies have investigated the link between imported technologies, FDI and
local employment in DCs. Among them, Meschi et al. (2016) find a labour-friendly impact of FDI
in Turkish manufacturing, while Haile et al. (2017) find a similar result with regard to
manufacturing employment in Ethiopia (although less significant in statistical terms). On the other
hand, Conte and Vivarelli (2011) do not find a significant labour-saving impact of imported
technologies in a panel of 23 DCs (rather, they find a labour-friendly impact, although limited to the
high-skilled workers, see Section 5 below).
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4.3 Learning by export
Breaking into foreign markets allows firms originally operating only domestically 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
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 producers11.
Moreover, Verhoogen (2008) 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 characterised by product innovation addressed to satisfy a more
sophisticated demand coming from the richer countries (see Keller, 2004).
Obviously enough, this particular channel of technology transfer may be positive in terms of local
employment, since it can be connected with the production and diffusion of new products or even
with the emergence of sectors previously absent in a given DC. In terms of the compensation theory
discussed at the opening of this section, the kind of technological upgrading connected with this
channel of internationalisation appears unbalanced in favour of both product innovation and the
labour-friendly compensation mechanisms based on increasing demand and additional
investments12.

4.4 R&D outsourcing
Finally, technological up-grading can occur in a very direct way through the outsourcing of
knowledge intensive activities – such as R&D labs – from richer countries to emerging countries.
Although relatively recent and still limited , 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 DC (see Moncada-Paternò-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
11

Consistently, 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 liberalisation reduces variable export costs and makes adoption of new technologies profitable for more firms.
12
The limited empirical evidence on the subject seems to confirm a positive employment impact of export-led activities
(see Meschi et al., 2016; Haile et al. 2017).
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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)13.
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
(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 DCs, the
growth potential of the local market and the quality of R&D personnel appear particularly important
(see also Añon Higón, et al., 2011).
Obviously enough, local capabilities and domestic structural change (see previous Sections 2 and 3)
– which do play a role in the fruitful importing of ETC and in the learning by export (see previous
points B and C) – are a fortiori crucial in attracting foreign knowledge-based investments.
Turning our attention to the likely employment impact of this channel of internationalisation, it is
clear that it is the one more favourable to local employment both in terms of the new jobs directly
created by the knowledge-intensive FDI and in terms of those new jobs indirectly created through
the demand for suppliers and the R&D spillovers.

4.5 Conclusive remarks
On the whole, emerging economies engaged in catching-up should be able to reach a good match
between their own capabilities, domestic innovation and industrial structure and the channels of
technology transfer discussed above (see Montobbio, and Rampa, 2005). If such will be the case,
they should maximise the beneficial impacts in terms of both productivity growth and economic
development. However, this perspective does not assure - per sé - an increase in employment, since
the new technologies may foster process innovation and be characterised by an intrinsic laboursaving nature. If job creation has to be a target, local economic agents and economic policies
should favour more the imported ETC in new sectors, the learning by export in high-tech activities
and the attraction of R&D labs. Indeed, these three channels of technology transfer appear as the
more labour intensive, as detailed above.
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This (accelerating) trend has been favoured by different factors, such as: (1) the nature of ICT and new technologies
which can be split into different stages, characterised 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; Amoroso 2017), 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 labour 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).
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In this context, globalisation patterns should not be taken as something exogenous, given once for
all and passively accepted by the emerging economies. On the contrary, DCs should concentrate
their efforts to shape both import liberalisation and export-led initiatives in order to maximise a
fruitful evolution in terms of structural change, technological upgrading, productivity gains and
ultimately employment benefits. For instance, through a policy attracting FDI in the science-based
sectors or through public support favouring “learning by export” in the more advanced sectors
according to the taxonomies discussed in the previous section (think, for instance, to the possible
roles of state-financed export consortia).

5. The impact on domestic skills
While economic theory has mainly dealt with the quantitative employment impact of technological
change (see Section 4.1), another more recent and mainly empirical stream of literature has shown
that the relationship between technology and employment has a qualitative aspect as well, giving
rise to the notion of Skill-Biased Technological Change (SBTC).
The concept of SBTC, first developed by Griliches (1969) and Welch (1970), is based on the
hypothesis of capital-skill complementarity, and suggests that employers’ increased demand for
skilled workers is driven by new technologies that are penetrating into modernised industries, and
which only workers with a higher level of skill can operate (see Machin, 2003; Piva and Vivarelli,
2009b).

5.1 The empirical evidence
As already mentioned, the literature on SBTC remains mainly empirical, where many studies
indicate that SBTC has gained momentum during the past three decades due to the surge in
information technology and spread in computers (Pianta, 2005). The first to explore SBTC
empirically were Berman, Bound and Griliches (1994) who provided evidence for the existence of
strong correlations between within industry skill upgrading and increased investment in both
computer technology and R&D in the U.S. manufacturing sector between 1979 and 1989. Autor,
Katz and Krueger (1998) also show that the spread of computer technology in the US since 1970
can in fact explain as much as 30 to 50 percent of the increase in the growth rate of relative demand
for skilled labour. Empirical studies supporting SBTC were conducted for several other OECD
countries, such as, for example, UK (see Machin 1996, Haskel and Heden, 1999), France (see
Mairesse, et al., 2001, Goux and Maurin, 2000), Italy (see Piva and Vivarelli, 2004b), and Spain
(see Aguirregabiria and Alonso-Borrego, 2001). Additionally, Machin and Van Reenen (1998)
provide evidence of SBTC in a cross-country study on seven OECD countries and again assert a
positive relation between R&D expenditure and relative demand for skilled workers.
While most of the literature on the qualitative employment impact of technological change is
centred on the developed economies (as was the case with regard to the quantitative employment
impact, see Section 4), in recent times some attention has also been devoted to the specificities of
the middle-income and low-income DCs.
Starting from a theoretical perspective, according to the mainstream economic theory in the DCs
globalisation is supposed to have a negative impact in terms of demand for skills: indeed, the
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Heckscher-Ohlin-Stolper Samuelson (HOSS) model predicts that a DC trading with skill-abundant
richer economies should specialise in the production of unskilled-labour-intensive goods and
therefore experience a relative increase in the demand for unskilled labour.
In sharp contrast with the traditional mainstream trade theory, if the HOSS unrealistic assumption
of homogeneous production functions and identical technologies between countries is relaxed,
international openness facilitates technology transfer from advanced to developing countries
through the different channels discussed in the previous section, implying that globalisation and
technological change are complementary and resulting in an increase in the demand for local skilled
workers in a given DC (for more extensive analyses, see Vivarelli, 2004 and Lee and Vivarelli,
2004, 2006a and 2006b)14.
In particular, Robbins (1996 and 2003) and Robbins and Gindling (1999) call the effect of inflowing technology resulting from trade liberalisation 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. This perspective is quite consistent with the SBTC literature discussed above.
Indeed, the available empirical evidence on the DCs 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. 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.
By the same token, the empirical 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). Görg and Strobl (2002) analysed a panel of
manufacturing firms in Ghana over the ’90s; their estimates revealed that while the purchase of
foreign machinery for technological purposes significantly raised the relative demand for skilled
labour, a greater participation in world markets via exporting activities did not have any effect.
Similarly, Fajnzylber and Fernandes (2009) found that increased levels of international integration
were associated with an increased demand for skilled labour in a cross-section of Brazilian firms.
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) and induces quality
upgrading (see Section 4.3). For instance, Meschi et al. (2011) - using a cost-share single equation
14

In this perspective, Feenstra-Hanson’s (1996 and 1997) model points out that what is unskill-intensive in a developed
country may be skill-intensive in terms of the labour market of the recipient DC; accordingly, shifting production from
developed towards developing countries (both through FDI and import/export trade relationships) may imply increasing
inequality both in the former and in the latter. For instance, outsourcing of production through FDI from the U.S. to
Mexico implies that plants which were relatively intensive in unskilled labour in the U.S. would be relatively skillintensive in Mexico (with a higher ratio of skilled/unskilled labour than domestic plants), thus raising relative wages
and income inequality in both countries (see also Zhu and Trefler, 2005).
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framework over the period 1980-2001 - study the effect of trade openness on inequality in Turkey.
They conclude that both imports and exports contribute to raising inequality between skilled and
unskilled workers due to the skill-biased nature of the technologies that are being imported and used
in industries with export orientations (see also Meschi et al., 2016).
Finally, at least for middle income DCs, 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. For
instance, Meschi et al., (2011) showed that SET was an important factor in explaining the rise of the
Turkish skilled labour cost share (see above), but together with domestic R&D. By the same token,
Araújo 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 labour force.
Consistently, Meschi et al. (2016) found that domestic R&D expenditures in Turkish manufacturing
turned-out to be significantly skill-biased.
As a final remark of this section, it has to be qualified that the SBTC hypothesis has recently been
extended to better focus on the precise nature of tasks required to workers. This broader perspective
is motivated by a widespread recent evidence of an increasing job polarisation in the developed
economies, with employment shares and relative wages increasing for both the lowest and highest
level of jobs (see Goos and Manning, 2007; Autor and Dorn, 2009).
The standard explanation of this increasing job polarisation in the richer economies is the following:
while the first decades of the ICT revolution were mainly characterised by the SBTC, more recently
the Routine-biased technological change (RBTC) has emerged as the dominant pattern. According
to this interpretation, the falling cost of ICT have led to a fast introduction and diffusion of
technologies which replace jobs involving routine tasks that are easily programmable (such as
administrative and production jobs) but cannot replace non-routine tasks where new technologies including robots - are complements, and not substitutes of the existing tasks (see Autor et al., 2003;
Goos et al. 2014; Michaels et al., 2014; Brynjolfsson and McAfee 2014; Frey and Osborne, 2017).
However, all the mentioned studies refer to developed economies where job polarisation and RBTC
appear to have emerged in recent years. How this pattern of change is actually diffusing (and to
what extent) among emerging economies has still to be investigated.

5.2 Conclusive remarks
Summing-up, while emerging economies have to engage in structural change, technological
progress and globalisation in order to avoid the risk of a MIT and to engage into a further catch-up
(see Section 2 and 3), the social consequences of these transformations 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 (see Section 4) and - on the other hand globalisation and new technologies can likely involve an increase in the demand for skills and
possibly an increase in wage and income inequality.
With regard to the strategic industrial and innovation policies already discussed in this paper, policy
makers should be aware of the possible labour-saving and skill-biased nature of technological
change and globalisation. Therefore, accompanying policies should be planned. For instance, given
these possible adverse employment and distributional effects, a crucial role has to be attributed to
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labour-market and education policies, able to maximise job creation, to overcome a possible skill
shortage and to smooth income inequality (see next section).

6. Conclusions and policy implications
The main message contained in this paper is that capability building, structural change and
technological upgrading should be considered as the most important drivers of a successful
catching-up, also able to maximise job creation and minimise the skill mismatch.
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 DC into a “progressive” globalisation trajectory.


As far as competences and capabilities are concerned (see Section 2), it clearly emerges a
role for education policy on the one hand and for labour market policy on the other.
Education policies should be addressed to provide the necessary basic competences on the
basis of which the domestic labour force can build proper and updated capabilities. If such is
the aim, emerging economies should not only increase their average years of schooling, but
also shape their educational attainment structures to maximise the opportunities to develop
social and collective capabilities. From this point of view, it has been showed that formerly
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 Nübler, 2013).



With regard to structural and technological change (see Section 3), an impressively
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 paper supports an opposite view. Indeed,
emerging economies should actively engage in supporting structural change and innovation
as was – and it still is - the case for the most industrialised countries (see Mazzucato, 2011).
As properly discussed by Cimoli et al., (2009, ch. 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 put forward in Section 3). 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 specialise in the existing comparative advantages (as prescribed
by orthodox international economists).



Turning our attention to globalisation, comparative advantages and trade patterns should not
be taken as something exogenous, given once for all and passively accepted by the emerging
economies. On the contrary, DCs should concentrate their efforts to shape both import
liberalisation and export-led initiatives in order to maximise a fruitful evolution in terms of
structural change, technological upgrading, productivity gains and ultimately employment
benefits. For instance, through a policy attracting FDI in the science-based sectors or
through public support favouring “learning by export” in the more advanced sectors
according to the taxonomies discussed in the Section 3.
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As discussed in Section 4, structural change and technological upgrading do not assure, per
sé, job-creation; rather, imported technologies may reveal a labour-saving nature, especially
when technological change is embodied in imported machinery to be used in agriculture and
traditional manufacturing. This means that emerging economies aiming to minimise the
possible labour-saving effects connected with technological upgrading should rely on a
catching-up based on product innovation (rather than process innovation) and to a structural
change addressed to the new and emerging sectors and not at all on the initial comparative
advantages in agriculture, commodities and the traditional manufacturing industries, as
prescribed by the conventional mainstream trade theory.



Finally, policy makers in emerging economies should be aware that technological upgrading
and globalisation are surely generating a skill biased trajectory, in turn increasing inequality
and social disparity (see Section 5). From this respect, education and training policies are
again absolutely crucial, since an adequate supply of skills can avoid the “skill shortage”
and so job-losses and inequality that are associated to a skill-biased technological change
(either domestic or imported) not encountering an adequate local supply of skills.
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