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1. Introduction
Technological change is one, if not the most important, engine for economic progress and
structural transformation which is sometimes regarded as an important element for moving
towards a prosperous economy. Technological innovations could be a powerful process that
opens-up opportunities to increase social welfare and deliver social benefits for societies.
Is technological change socially inclusive? Do these opportunities of technological change lead
to benefits for the society and are all included in gaining benefits? Do societies of the advanced
economies which generate global technological progress gain in an inclusive way? Is the
transmission of technological change to lower income economies beneficial for these societies,
and do the people in these countries broadly benefit? Is technological change socially inclusive
from a global perspective?
Whether opportunities from technological change turn into real and inclusive benefits for a
society depends on a number of conditions. The belief that technological progress will induce
‘Pareto improvements’ in the allocation of resources and hence is always beneficial is only true
in a hypothetical “first best” world where only efficiency matters. As we know from welfare
economics there is however a difference between “efficient” and “optimal”. Apart from
efficiency a society can evaluate economic conditions and regard them as acceptable or not.
The notion of social evaluations of a distributional outcome goes beyond the criteria of pure
efficiency, even if efficiency is important. Hence, as long as societies care about the distribution
of income, inclusiveness will matter.
Hence, in what follows we focus on the question of inclusiveness for the global process of
innovation and technological change. After giving a conceptual overview in section 2, in section
3 we discuss the major elements and characteristics of technological change in advanced
economies and the mechanisms of diffusion and transfer of technological change from
advanced to less developed economies. Here we also consider specific characteristics of
technological change in advanced economies that particularly affect inclusiveness. We discuss
a number of questions such as: Does technological change in advanced economies show
specific characteristics that affect different groups of labor asymmetrically? Can we explain
such asymmetries? Do new technologies affect the structure of the firm? Further, for the transfer
of technologies to less advanced economies we ask: what are the channels of technological
transfer from advanced economies to less developed economies that allow developing
economies to participate in merits of technological change? How can a transfer of technologies
affect economic and social development?
After identifying such elements that link technological change to the question of inclusiveness
we describe the effects of technological change on inclusiveness in advanced economies and
developing economies in sections 4 and 5. We try to answer the questions like: Which groups
benefit more or less from technological change? What conditions would result in non-inclusive
growth and structural transformation? We try to answer these questions first for advanced
economies (section 4) and thereafter for developing economies (section 5). In section 6 we
finally look at the world as an integrated entity and discuss the conditions for technological
innovation to foster more inclusive global development. In section 7 we discuss policy
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implication and suggest some policies that promote a global inclusive technological transfer,
and in section 8 we summarize our findings and conclude.

2. A conceptual framework of technology, structural change and social inclusiveness
In this section we introduce the conceptual framework. Major terms and notions which will be
consistently used throughout the discussion are explained in more detail when they are
introduced first time. However, three central notions are in the narrow focus of this contribution
and should be defined explicitly at the very beginning.
Technical progress and innovation is defined as a change in technology that leads to a higher
value of output given a set of input quantities. Thus technical progress can be either due to
process innovation or product innovation. In case of process innovation a given product with a
given value can be produced with less resource. In case of product innovation, a product with
improved characteristics is invented and hence the willingness to pay (the value) of the product
increases while pure production can be done with identical resources
Development and structural transformation is the sectorial change from an economy which is
characterized by large shares of agriculture production towards an economy in which the
industrial and service sector with sophisticated services becomes the dominating sector.
Naturally, this structural transformation goes along with a change from a rural to an urban
shaped society.
Inclusiveness or social inclusive process means that a major share or even all members of the
population of a society are affected by a process.
With these three central notions and definitions in mind we may start with some fundamental
theoretical considerations.
2.1 The social welfare function: Technology as two-edged sword
On a political level, a substantial discussion has taken place over the past three decades on the
need to raise the ‘competitiveness’ or more accurately ‘efficiency’ of national economies.1
Guided by economists who were arguing from an apparently very convincing narrative of a
(hypothetical) perfect market economy, policy makers tried to transfer from this hypothetical
model policies for improving the efficiency of their economies. These policies were crafted and
implemented under the influence of the First Welfare Theorem which states that under welldefined conditions “A competitive market equilibrium is an efficient allocation”. Especially
since the late 1970s and starting with Reaganomics in the USA and Margaret Thatcher in the
UK the deregulation of markets and trade dominated policy approaches. This however, not only
happened in major Western economies but also in many developing countries through the
policy advice and influence of the World Bank and IMF.

The term ‘efficiency’ is used in the classical way. A state is more efficient, if for the same outcome
less resources are needed, or with the same quantity of resources more value of output can be
generated.
3
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However, in this enthusiasm for efficiency politicians and even worse economists seem to have
forgotten about the Second Welfare Theorem that states “Any efficient allocation can be
realized as a competitive market equilibrium given an appropriate set of lump-sum taxes and
transfers (transactions without incentive distortion)”. The Second Welfare Theorem affirms that
there may exist a potentially infinite number of efficient (and market) outcomes that may be
consistent with a society’s requirements for the distribution of incomes and wealth, even in a
hypothetical first-best world.
Furthermore, as the world is in fact rather a “second best world”2 than a “first best world”, and
societies do evaluate and judge the distribution of incomes and wealth, such that there is notion
of what is an ‘unjust’ distribution, technological progress can become a vehicle for the better
and the worse. Technological innovation is therefore a two-edged sword.
This can be illustrated using social welfare functions. Figure 2.1a depicts a production
possibility frontier (PPFi) for an economy and the set of social indifference curves Wi belonging
to the social welfare function W. 3 The original allocation is point A which indicates that the
economy is not on the production possibility frontier (PPFt=1), and that the allocation of
resources is hence inefficient. An efficient allocation is at point B.

Figure 2.1: Example for negative welfare effect of technological change under second best
conditions
2

The notion of first and second best economic states refers to the fundamental question how an
economy can be organized to become efficient. An economy is in a first best state, if all conditions for
efficiency are simultaneously satisfied. This is the theoretical ideal state of an economy. However, it is
an unrealistic benchmark. Therefore, the notion of ‘second best’ is introduced. If one or more
efficiency conditions cannot be satisfied because of e.g. rigidities, information problems, imperfect
markets, missing markets etc. a first best solution cannot be obtained anymore. However, an economy
can try to come as close as possible to an efficient outcome. Solving this problem is called second best
economics. Trying to find the next best solution, if first best cannot be obtained, is the second best
solution.
3
Production possibility frontier (PPF) describes all combination of goods that an economy can at most
process. Social welfare function is a theoretical concept that portrays the preferences of a society and
describes under which conditions a society is better or worse off.
4

With technological innovation the economy obtains more production possibilities and the
production possibility frontier moves outward. The production possibility frontier expands at
t=2, PPF2. With the new technology the economy can produce more of both goods. However,
in this imperfect and hence “second best world” the new consumption point associated with the
new technology is point C. Even if the economy is technologically more advanced, and
produces technologically efficient on PPF2, point C represents a lower level of social welfare,
W1 < W2. A welfare improvement through technological change could have been reached if the
economy had realized a point somewhere in the shaded area. Hence, moving from A to C as the
result of technological change was not beneficial in this “second best” example. We could move
away from the allocation of goods and construct such an outcome in terms of social evaluations
of distributions in the utility space.
In figure 2.1b we draw the utility possibility frontier (UPFi) for two individuals in this economy.
The UPFt=1 depicts the utility individual 2 may reach given the utility of individual 1. In the
utility space A is neither an efficient allocation, nor optimal according to the preferences of
society. An efficient and optimal allocation would be B in Figure 2a and 2b. Further,
technological change expands the UPFi towards the new frontier UPFt=2. Hence, on the one
hand technological change could be beneficial and inclusive for both individuals leading to a
higher welfare in B. On the other hand technological change could be biased leading to outcome
C. Outcome C is not optimal even if outcome C indicates an efficient product and resource
allocation. However, non-symmetric benefits of technological change were not inclusive for
individual 1 and hence the distribution changed significantly and hence led to a welfare loss.
With respect to welfare C is still inefficient.
The shaded area in figure 2.1b describes the inclusive changes in utilities for each of the two
individuals. As the social welfare function W evaluates distributions the society will realize a
welfare loss as the result of such biased technological change.
2.2 Conceptual approach
The example above in figure 2.1 illustrates that under second best conditions it depends on
society’s decisions and regulations to direct the technological progress or its benefits towards
processes that include a sufficiently large number of people leading to an inclusive growth, or
to let the benefits enjoy only small groups leading to more inequality and income disparity.
Hence, if societies have any idea of what is an unjust income distribution, inclusiveness matters.
Therefore, a discussion of technological change cannot be reduced to the issue that
technological progress and innovation is the major source of income growth and structural
change. It is important to ask who is able to benefit from this technological-induced process of
structural change.
There are two major dimensions that have to be discussed to broadly understand the importance
and the effects of technological change on world growth and development, structural
transformation and the question of inclusiveness.
First, technological change that originated in the advanced economies is the driving source of
per capita income growth. At the same time technological change is skill biased and hence
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affects social inclusiveness at the same time as driving the growth process. Low, middle and
high skilled labor are asymmetrically affected by technological change.
Second, the transfer of technologies to developing countries via direct transfer or imitation is a
substantial feature of the globalization of trade and investment. Hence, technological change
affects all countries that introduce technologies new to their domestic production.

Figure 2.2: Conceptual framework and overview

The spread of technologies used in manufacturing and other economic sectors from advanced
to developing economies has been accelerated as a result of political decisions which since the
6

1970s drove the latest phase in the globalization of the world economy (Gries, 2007). More
than two billion people entered world markets or tried to be closer integrated, most prominent
China (since 1978) and the countries of the former Soviet Union (since the 1990s). Also other
large emerging economies such as India turned towards a more open and internationally
integrated economy from the early 1990s. Hence, for a significant share of world population
chances of being included in the potential benefits of innovations and technological change
substantially increased over the past four decades.
The conceptual line of discussion in which these two dimensions, technological innovation and
technological transfer, are embedded is visualized in figure 2.2. The upper part of the figure
describes elements and effects in the advanced economies that are related to technological
change and inclusiveness.
With reference to ‘elements’ we consider supply side conditions, the industry sector as well as
firm-level conditions. Under effects we discuss two boxes which list the effects of technological
change in advanced economies. One box points towards an economy in which agglomerating
centers gain importance to host a modern service and central elements of the industry sector.
The second box points towards the income effects of this asymmetric technological change with
respect to inclusiveness.
The center of figure 2.2 describes the channels of technology diffusion and transfer from
advanced economies to developing countries and emerging markets via global value chains,
FDIs, and trade and imitation.
The lower part of figure 2.2 describes the elements and effects of technology transfer with
respect to the question of inclusiveness for developing economies. As elements we consider the
supply side conditions which allow for a technology transfer, and modern formal and often
industry sector development with forward and backward linkages which absorbs labor with low
productivity during the structural transformation process. As effects of modern sector
development there are two boxes which describe the effects of transfer of technological change
from advanced economies to developing economies. One box notes economic polarization, or
dual economy, where the modern sector expands much faster than the traditional primary sector.
The second box points summarizes the income effects of this asymmetric sector developments
with respect to social inclusiveness.
In these following sub-sections we discuss the two components of this conceptual framework.
2.3 Technological innovation in advanced economies
Advanced economies generate almost all new technologies. While the magnitude and direction
of technological change still does not seem to be fully understood it is proposed that level and
direction of technological change are somehow endogenous and driven by incentives, including
the size of the market.4 The objective of firms to reduce labor cost and a feasible technology to
substitute low and medium skills by sufficiently cheap new technologies is responsible for skill
biased technological change in advance economies.
4

The question whether aggregate technical change can be determined by incentives and decisions is
discussed broadly in the endogenous growth theory which we will consider in more detail below.
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Over the past three decades this skill biased technological change (SBTC) together with a
routine biased technological change (RBTC) have been a major cause of asymmetric
development of jobs and income in advanced economies.5 More precise, we can observe a
polarization of job growth towards low and high income jobs and a shrinking of the middle
class in recent years. Job growth in advanced economies was largely restricted to low wage jobs
in the services sectors since the early 2000s.
Furthermore, accompanying SBTC and job market polarization we can also observe a
polarization of income levels. The income ratio for the highest 10th percentile to lowest 10th
percentile of the income clearly increased. Job and income polarization was most apparent in
the Anglo-Saxon countries. Thus at least since the 2000s substantial proportions of the labor
force of advanced economies were excluded from the benefits of technological change. The
current ongoing trends in innovation that is determining the nature of production,
manufacturing and tradable services, analyzed under labels like “advanced production”,
“industry 4.0”, or the “industrial internet” is posing significant challenges for social
inclusiveness.
It was not only skill and routine biased technological change that contributed to the observable
rise in inequality in the advanced economies. New technologies, in particular information
technologies, also changed the structure of the firm and through this the extent to which
different types of labor share the results of higher productivity.
Specifically, new technologies facilitated on a firm-level a separation of tasks. This meant that
in an industry sector firms have become networks of producing nodes. These node can be
located within an individual firm or outside of the firm, and they can even be located
internationally. Hence, the globalization of tasks according to comparative advantage
contributes to the growing wage inequality and job market polarization described above.
Indeed, labor intensive tasks and intermediate products can be more easily allocated to labor
abundant countries with relatively low wages. Hence, locations for tasks which are so far placed
in advanced economies, now directly compete with locations in labor abundant developing
countries.
As described by the Stolper-Samuelson-effect and the Factor Price Equalization Theorem,6
globalization of the value chain is an additional factor accounting for the loss of jobs in
advanced economies where low and medium skills are required, hence also reducing wages of
these categories of workers. Through trade labor market segments are linked together, and thus
according to the factor price equalization theorem labor groups in advanced economies
implicitly compete with similar skill groups in developing countries and emerging markets.
Hence, wages of these skill groups tend to converge resulting in pressure on these groups in
advanced economies.
In spite of the above theoretical mechanisms, a number of studies claim that skill biased
technological change is more important than the globalization of production. May be these jobs
5

SBTC and RBTC focus on the idea that particular low skills and routine tasks can be replaced by the
introduction of new technologies.
6
The Factor price equalization theorem states international factor prices will converge through trade.
However, only with identical technologies there may be full convergence.
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are lost due to the technological change before the transferred technology is introduced and
combined with low wage labor in developing economies. ‘The deteriorating labor market
outcomes of less-educated workers in most OECD economies over the past two decades despite
their increasing relative scarcity strongly implies a strong decline in the relative demand for
less-skilled workers. Skill-biased (or unskilled labor saving) technological change and
increased exposure to international competition from less developed countries (StolperSamuelson effects) have been offered as the leading candidate explanations for this demand
shift.’ (Katz and Autor, 1999: 1530)
Another explanation for job market polarization suggests a dominance of capital accumulation
and a secular increases in the capital to income ratio as major source of increasing inequality
(Piketty, 2014). However, according to basic growth theory7 a continuous change in the share
of capital income in total income depends on the elasticity of substitution and on the fact that
the economy has not yet reached a stationary state position. It is hard to believe that there are
simple universal laws (Piketty, 2014: 52, 166) behind the rise of inequality in factor income
during the recent two decades. However, there are observable facts about these development of
rising inequality which we should try to understand much better than before.
One of these facts is a long term increase in the wealth to income ratio in advanced economies
since World War II. This is particular striking in countries that had a strong increase in housing
and real-estate prices. This observation raises the relevance of the theory of regional
agglomeration and endogenous regional and urban development. As a result the local immobile
factor, urban developed land, is the factor that eventually benefits most from any productivity
growth in the urban area. Thus, urbanization and agglomeration and the resulting growth in
demand for urban developed land is another cause for a non-inclusive income and wealth
growth accompanying structural transformation. Since the mid-1980s in particular, we observe
a continuous increase in the ratio of land and housing prices compared to general producer
prices, not only in advanced economies but also in some emerging economies, including Brazil,
China, India and South Africa amongst others. This process simply indicates that a significant
share of total wealth is earning high profits and growing faster in value than GDP and hence
favors a rather small group of land owners.
2.4 Transfer of technology to developing countries
The transfer of technologies to developing countries via direct transfer and imitation is the
second dimension to be discussed in relation to the conceptual framework in figure 2.2.
Technological change, growth and inclusiveness is directly related to technology transfer from
advanced to developing countries. Firms, as globally producing networks, are major agents in
this transfer process. Linking up to their (global) value chain networks is an important condition
for imitation and adaptation for firms in developing countries. Technological change in
developing countries happens mostly through either a direct transfer via FDI and trade, or
through imitation catalyzed by the use of trade relations. However, to encourage firms to engage
in outward foreign investment, or include a location in a developing country into its production
and value chain network, requires certain domestic conditions to be met. Similarly, domestic
7

Neoclassical growth theory as Solow (1956).
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entrepreneurs can only be inspired to search for opportunities by imitating international
technologies and link up to global markets if the business environment in the domestic
developing economy is sufficiently encouraging. Among others, such conditions include
appropriate human capital, infrastructure, institutional frameworks like protection of property
rights, low levels of corruption and political and macro-economic stability.
As far as technology transfer by international integration is concerned not all trade is equally
beneficial. Manufacturing trade is seen to be most beneficial. Manufacturing trade promotes
modernization and the modern sector is the key sector for a sustainable structural transformation
towards industrial production and sophisticated services as well as general development. The
modern sector allows diffusion of technology most directly and helps to make transferable
technology broadly available and controllable in the local developing economy. Backward and
forward linkages as well as spill-over effects promote regional and country development such
that the modern sector is crucial for overall development of a country. Feedback loops to an
accumulation of human capital and improvements of institutions can be also expected.
In principle the ‘modern’ sector has no limits with respect to inclusiveness. Even if the value in
agriculture production may grow this sector can only absorb a limited number of owners and
workers due to land being restricted. Hence, inclusiveness is ultimately limited. This is different
for the modern sector. The modern sector can potentially accommodate an unlimited number
of people. However, there is an important constraint for a low income country: as long as it is
not sufficiently integrated into international markets, there will be an insufficient demand for
industrial goods and intermediate inputs. Therefore, modern sector development requires
international integration. Linking to global markets can reduce lack of demand that may hold
up industrialization and acquisition of technology. These two elements of the international
linkage are the most crucial.
However, a complementary factor that is a necessary condition for the development of a formal
domestic modern sector, and for linking up with global value chains, is entrepreneurship.
Entrepreneurs are key agents in any market-based development: Entrepreneurs search for
opportunities, realize their business ideas and by doing so develop a formal economy.
Entrepreneurs are the protagonists who can organize the technology transfer towards the
domestic economy and potentially promote growth. Therefore, the modern sector with
potentially unlimited opportunities for entrepreneurs is central for participating in the
technological change generated in advanced countries and for obtaining inclusiveness for
developing countries.
Even if technology transfer to developing countries is a great opportunity for turning on a path
of self-sustained structural transformation, conditions within a country can result in
participation in global technology on the one hand but at the same time exclude large numbers
of people or groups within a country. For one, it is more likely that high skilled labor and
entrepreneurs will more proportionately benefit from globalization and technological
upgrading. However, low and middle skills are only partially included. With technology
transfer from advanced economies will have elements of a skill-biased technological change.
As in advanced economies we observe high unemployment even for labor with primary or first
years of secondary education, with labor market conditions often resembling the ‘Lewis Labor
10

Pool’. Hence, there is high competition for a still limited number of jobs in the modern formal
sector. As result wages will be driven down. However, even if hourly wages are likely to stay
rather low family income may increase via a higher labor market participation of family
members. Thus, some kind a low level inclusiveness is implied even in this scenario.
Technological innovation and globalization however are not fully inclusive in developing
countries. To a large extend technology transfer is organized through global value chain
networks. These global value chains come about because they lead to both a higher efficiency
and additional rents. For instance if in advanced economies a certain vintage of machine is
depreciated and a newer vintage machine can substitute for the old vintage at lower costs, this
machine may be still profitable at the lower wage conditions of developing economies. Hence,
transferring the technology to a developing country may be a profitable investment at lower
wage rates. In developing countries market wage however is often much lower than required
for making such an investment profitable. Hence, this wage gap generates a rent which is a
result of globalization. How inclusive globalization is in this respect depends on the distribution
of these rents. In case of typical multinational enterprises (MNE) these rents are channeled to
management and shareholders. For a stakeholder firm, which may also ascribe to notions of
Corporate Social Responsibility (CSR), more stakeholders may be included in rent distribution,
including local or indigenous labor. In this case the mode of inclusiveness may emphasize work
safety, better sanitary conditions or housing for employees, and other social benefits. If the link
to the global value chain is organized by local entrepreneurs, these entrepreneurs may also
participate in such rent distribution.
However, there are more agents apart from enterprises who can channel rents into their own
direction. An important agent is the government. Through corruption politicians and
bureaucrats can participate in rent distribution. As long as this does not reduce the activities of
multinational enterprises or local entrepreneurs significantly this remains a rent redistribution.
If corruption becomes too extensive and firms reduce their activities, the struggle for rents will
have a negative aggregate impact.
Through its trade policy a government will also influence technology transfer and rent
distribution. An example is China’s trade policy. Chinese policy was aimed at encouraging
international investors to transfer as much know-how as possible to local agents. Multinational
enterprises were obligated to let local firms participate, both in technology and rents. Another
channel is enforcement of rules in favor of working conditions – e.g. minimum labour
standards. Employment rules for local labor including work safety standards and others, could
be introduced. For this kind of trade (and labor market) policies a trade-off may exist between
restrictions on international investors which might discourage them to invest, and the important
transfer of know-how which is crucial for the local economy to develop. Hence, competition of
countries for attracting important international investor can lead to a ‘race to the bottom’ for
labor safety regulations, environmental rules or taxation. Hence, international institutions might
establish such standards and internationally coordinating mechanisms to prevent such race to
the bottom.
If international institutions are blocked because governments cannot agree on rules or because
interest groups have captured these institutions NGOs may be able to step in. In many respects
11

NGOs can substitute for missing governmental institutions and rules. The fact that consumers
do not buy a homogenous good but a vector of characteristics of a good can help in this respect.
The product characteristics such as non-exploitative production conditions, or no child labor
can become important elements of decision making for consumers. With coordinated quality
labels consumers can reveal preference for respective production processes. Hence, information
about these processes are important and such information combined with consumer decisions
could substitute for governmental enforcement.
Moving from the perspective of the country level to a discussion of inclusiveness from a global
perspective three major phenomena can be observed. First, total disparity measured by a global
Gini coefficient has not changed dramatically. A similar finding can be stated for the Lorenz
curve.
Looking at two ends of the income distribution we observe that the highest income percentiles
of the world income distribution gained substantially from the process of technological change
and global growth and hence were strongly included in benefits. Simultaneously the five lowest
income percentiles of the world could not benefit. As a result the disparity between the extremes
in income distribution increased further.
Second looking at more details we can see that upper middle and high income groups in
emerging markets and middle income developing economies could gain from innovation and
technological change. These group were strongly included in the generated benefits. Middle
income groups in advanced economies however, could only weakly gain or not be included in
benefits from the process of technological change and overall income growth even if most
technological innovations were generated in the home countries of these groups.
After this general overview and description of the conceptual framework we can turn to a more
detailed discussion in the next sections. In the following section we discuss the major elements
related to technological change and the issue of inclusiveness

12

3

Elements of technological change and international technology transfer

In this section we critically discuss three elements of technological change and the diffusion
from advanced economies to developing economies. The three elements that characterize this
process are biased technological change in advanced economies, the technologically driven
changes in the structure of the firm and the firm as global value network and within a globalized
production the technologies transfer by FDI and trade towards developing economies.
3.1

Skill-biased technological change in advanced economies

What is driving technological change in advanced economies? What is the effect of
technological change? Is technological change directed towards a specific factor of production?
Is technological change beneficial for a sufficiently large number of people to be inclusive?
By far most of all technological innovations are generated in the todays advanced economies.
Figure 3.1 shows the global distribution of triadic patents to indicate the origins of new
technologies. According to this measure more than three quarter of global innovations are
generated in advanced economies. Thus, global technological change is dominated (almost by
definition) by the advanced economies.
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Korea
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30%

Figure 3.1: Global distribution of triadic patents8

What generates technological change? A large literature, spanning more than a decade has tried
to explain the determinants of technological change. While this debate helped to understand
how to promote technological innovation, it is still not conclusive if the rate of progress indeed
is an endogenous choice. In other words, even if we have a better idea of what drives
technological growth we still do not understand fully why technological abilities show for
mature economies in steady state a secular continuous annual growth rate of about two percent.9

8

OECD Patent Database 2015.
Endogenous growth theory tried for a decade to make technological change an endogenous choice.
This discussion includes seminal contributions like Romer (1986), (1990), Lucas (1988), Barro (1991),
Grossman and Helpman (1991), Aghion and Howitt (1992), Mankiw (1995), Barro and Sala-I-Martin
(1995), and abated with contribution by Mankiw, Romer and Weil (1992), or later moving to semiendogenous mechanisms as by Jones (1995) or Young (1998). An overview of various mechanics,
shortcomings and problems is given by Aghion and Howitt (1998) or Jones (1999).
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Figure 3.2 depicts changes in labor productivity. In advanced economies this may indicate a
technological change in favor of labor productivity. While there seem still differentials in the
level of the growth path, the development is continuous and rather parallel for these countries.
Taking the G7 average annual growth rate of labor productivity was about two per cent during
the last three decades.
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Figure 3.2: Technological progress measured as labor productivity per hour worked, selected
advanced economies 1970-2013 (USD, constant prices, 2005 PPPs)10

However, even if the level of technological growth remains puzzling it seems that the direction
of technological change is endogenous. In general technological change is the result of a
number of components, including the creativity of inventors, costs of capital good in which the
new technologies is embodied; and the demand for the invented capital good which is
determined by incentives to implement the new technologies.
All these components make the implementation and direction of search for innovations
endogenous (Acemoglu, 1998; 2002; 2007). Introducing a new technology implies that there is
a demand for a novel technology while the supply is at reasonable costs. The investment needs
to be beneficial, that is, either the innovation must not be too costly, or the effects are
sufficiently large. Hence, technological progress is endogenously driven by market conditions
like supply and demand, and technological conditions in terms of simplicity and costs efficiency
of introducing the new technology (Jones, 2005). This becomes particularly clear when
technological change can substitute for an important factor of production like labor. Looking at
firm level technological progress it is an implementation of new technologies driven by
economic incentives.11 When firms are facing high labor costs and an opportunity to implement
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OECD Statistics 2014.
See Utterback (1971) for an early contribution on the process of technological change at the firm level.
Later contributions include Cohen and Levinthal (1990), Dosi (1997) and a survey by Freeman (1994).
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a new technology that would reduce employment and thereby costs, they will introduce this
new technology to gain competitiveness (Acemoglu, 2002). This process continues until cost
for capital and the embodied new technology is sufficiently high compared to the substituted
unit of labor. Looking at the overall effects of technological change on productivity it is obvious
that technological change led also to average labor productivity growth (Färe et al., 1994).
However, labor is not homogenous. Labor and labor markets are segmented, and the segments
show clear differences in supply and demand conditions. A major qualitative difference
between these segments is the qualification level. Markets for low, middle and high skilled
labor can be distinguished. This differentiation is important with respect to the demand for
labor. In this respect two streams of interrelated approaches or hypotheses are relevant. First,
the hypothesis of skilled-biased technological change, and second the substitutability of various
sorts of labor with capital which is discussed as capital-skill complementarity hypothesis. Both
hypotheses imply that there might be a technologically driven shift in the demand for labor in
favor of the more skilled labor. Higher skilled labor could be a complement to capital with a
more sophisticated technology embodied and lower skilled labor is substituted by this factor
bundle. As a result asymmetric relative supply and demand of low skilled, medium skilled and
highly skilled labor will determine wages and wage differentials. Skill biased technological
change (SBTC) may cause developments in labor markets which are asymmetric for different
skill groups of labor.12 SBTC is likely to have asymmetric effects on wages for different skill
groups, and hence is sometimes made responsible for the observable increase in income
inequality.
Earlier contributions on the aggregate effects of technology suggests that both technology
driven skill biased demand effects as well as differentials in skill supply growth matter.13
However, in the second half of the 20th century direct and indirect evidence have backed the
dominant role of SBTC in the discussion of a declining relative demand for low-skilled workers
(see Katz and Autor, 1999). When SBTC is considered more broadly, i.e. also including capitaldeepening and organizational innovations, econometric and case study evidence furthermore
indicates that the shift towards more skilled labor is accompanied with higher capital intensity
and the introduction of new technologies across industries and across plants within industries.14
The reason for the increase in relative demand for highly educated labor is often associated with
standardization, automation and information technologies, and later with routine tasks and nonroutine tasks (Autor et al., 2003). One interpretation is that a first period automation of factory
floors in the middle of the 1970s and 1980s primarily replaced low-skill workers (Autor and
Dorn, 2013). At this stage middle skill workers were not affected by a job replacements due to
new technologies. Thereafter however, since the end of the 1980s and the beginning of the
For a very recent overview on the drivers of innovation at the firm level see the Chapter 3 of the EBRD
Transition Report 2014.
12
Excellent surveys upon this phenomenon are provided by Katz and Autor (1999), Goldin and Katz
(2009) and Acemoglu and Autor (2011).
13
Early work includes Griliches (1969), Katz and Murphy (1992).
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More direct evidence in this direction is given by e.g., Autor et al. (2003) and also by Doms et. al.
(1997). Machin and Van Reenen (1998) argue that automation and increasing capital intensity go
along with higher skills. Technological change (R&D intensity) is closely linked to changing skill
structure of wage bills and employment in the United States and six other OECD countries.
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1990s this pattern has changed resulting in greater replacements of workers in the middle skill
group. From the 2000s the focus of discussion moves away from the skill level as major subject
of interest to the tasks described as continuum of routine and non-routine activities. This change
from the pure factor of production view to a task view is in particular due to the impact of
information technologies (Autor et al., 1998).
Due to the massive diffusion of computers and the introduction of microprocessor based
technologies tasks so far performed by workers with medium skill levels could now be
redefined as routine-jobs and be replaced or outsourced.15 Computerization let to both a
reduction of jobs and simultaneously a skill upgrading (Bresnahan and Greenstein, 1997; Autor
et al., 1998; Machin and Van Reenen, 1998; Katz and Autor, 1999: 530-1555). This was also
indicated by a wage premium on higher school labor who could use computers (Krueger, 1993;
Autor et al., 1998; see also Katz and Autor, 1999:87). A polarization of job growth was the
observable result.16
While the low skill segment seems to face job opportunities at low but rather stable wage level
and the high skill segment gains, medium skill level jobs are under pressure.17 The routine or
semi-routine jobs often related also to activities in the administration and service sector become
replaceable by digital routines controlled and individualized by high skilled personal. This
process is on the way and predictably not at all completed in advanced economies. “Industrial
Internet”, “Advanced Manufacturing”, or “Industry 4.0” are the current advertised buzzwords
for the next cycle of industrial innovation (see e.g. Kagermann et al., 2013; or Davis et al.,
2012). The visions of promoting groups suggests that even non routine job can be substituted
by smart machines. Machines communicate via internet and control production, supply and
demand processes by data analysis. The machine system generates their own conclusions and
determines actions. Far less human interaction and decisions are required. Control and
disposition is delegated from skilled labor to the machine.
Having a rather clear evidence for a shift in the relative demand in favor of higher skills the
supply of skills can have an impact on the extent of inequality and inclusiveness. The demand
shift for higher skills can be alleviated by an increase in education effort in advanced economies
(Gregg and Manning, 1997). Political effort to increase education for high skill and high
productive labor may open up job opportunities for a larger share of labor in this occupational
segment. However, such effort may be successful only as long as education policy has a
significant productivity effect.
To summarize technological change or more particular SBTC and RBTC generate a continued
increase in relative labor demand for higher skilled labor, raising their relative wages. This
improved the labor market position of high skilled workers, both in terms of employment
opportunities and income opportunities.
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Bresnahan and Greenstein (1997) or Bresnahan et al. (2002) study changes in labor demand. Sichel
(1997) gives an analysis of the overall impact of computers on the U.S. economy.
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See Autor et al. (2006, 2008) for the U.S. conditions, Goos et al. (2009) for Europe and Goos and
Manning (2007) for the UK.
17
See section 4 for more details.
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However, technological changes not only changed industrial production but also the
organization and functioning of the firm. Driven by new information technologies the
organizational structure of firms is changing.18 At firm level (Bresnahan et al., 2002) as well as
on aggregate (Autor et al., 1998) there is evidence that information technologies are associated
with a higher demand for skilled labor, managerial and professional skills, decentralized
decisions and decreasing employment shares of lower-skilled production labor. This change in
the organizational structure has implications for the wage structure in firms. Not only that firms
can be seen more as a chain or network of tasks where separable activities can be easier
outsourced, also different tasks can be redefined as routine or non-routine tasks. Hence, new
technologies and innovations resulted in a change of the organizational structure (Morton,
1995) and the relative wage structure (Acemoglu and Autor, 2011: 1159; Garicano and RossiHansberg, 2004; 2006).
Hence it becomes important to further look at the implications of changing organizational
structures. This is especially important because these changing organizational structures are a
major link between advanced and developing economies and themselves affect the allocation
of rents.
3.2 The disassembled industrial firm
Firms, being production entities operate distinct from market mechanisms. In particular
multinational enterprises (MNEs) play an increasingly influential role in shaping the global
distribution of income. Their importance has evolved along with technological progress and an
increase in organizational complexity. This growing complexity and the way in which it affects
the distribution of income are discussed in the following paragraphs.
In the traditional views of the firm, the firm has clear boundaries. In early theory the firm and
the open market are described as the two institutional structures that make up the economic
system (Coase, 1937). It is described as a dichotomy of firms and markets where firms are
“islands of conscious power” (Coase, 1937: 388) within which market transactions are
eliminated and replaced by an entrepreneur who directs resources. In this framework, economic
agents organize their production in firms when the transaction cost of coordinating production
through the market exchange is superior to within the firm (Williamson, 1975; 1985; 1989). In
the resource-based view of the firm, a firm is characterized by the accumulation of firm-specific
resources that are bound to the firm and can be used over the long run. These resources result
in competitive advantage and rents (Peteraf, 1993; Wernefelt, 1984). In the ideal capitalist
model, the owner of the firm generated and followed his business idea, was a major provider of
the firm specific capital, was fully liable to external financial sources and hence took the full
risk of a business idea. He was rewarded as entrepreneur for a good idea and for taking the full
risk.
IT and communication technology have changed the information and transaction possibilities
of the firm as an organizational entity and the structure of the organization, in particular by
facilitating decentralized coordination (Dibiaggio, 2007; Farrell, 2005; Ghemawat, 2003).
Thus, technological progress, among other factors, has given rise to new organizational forms
18

Bresnahan and Greenstein (1997) describe how computers affect organizational practices.
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and the blurring of firm boundaries (Heydebrand, 1989). Increasingly complex structures have
emerged in several dimensions.19 There is increasing complexity in terms of markets and
products (Miller et al., 1995; Hobday, 1998; Henderson and Clark, 1990; Iansiti and Khanna,
1995), technology (Granstrand and Sjölander, 1990), production processes (Urbanic and
ElMaraghy, 2006), and in terms of the integration of highly specialized and differentiated tasks
and functions (Child 1973; Damanpour 1996). The latter includes the separation of ownership
and control (Fama and Jensen, 1983; Prendergast, 1999; Williamson, 2002). The separation of
decision making and risk-bearing can survive because of benefits of managerial specialization
on the one hand and contractual bounds on the other hand, which allow to align incentives and
infuse order.
Not only the holding and controlling of resources but also how resources are managed over
time has become critical to the creation of value and firm performance (Perks and Moxey, 2011;
Sirmon and Hitt, 2003; Sirmon et al., 2007). The management of resources, in an inter-temporal
framework, includes structuring the resource portfolio, building capabilities and deploying
them. The resource-based view has increasingly become a capability-based or knowledgebased view of the firm (Grant, 1996; Helfat and Peteraf, 2003). The economics of knowledge
are characterized by an asymmetry between knowledge acquisition and knowledge utilization
(Demsetz, 1988). The acquisition of knowledge requires a stronger specialization than its
utilization. When different types of specialist knowledge have to be combined in production,
market coordination fails for two reasons (Grant, 1996). First, tacit knowledge is immobile.
Often productive knowledge cannot be fully and explicitly captured and is bound to individuals
or entities (Teece, 1998). Second, there is a threat of seizure of explicit knowledge by others,
which means the erosion of a firm’s competitive advantage. Under these conditions, firms
provide the governance structures that are necessary for productive exchange.20
The task boundaries of firms and the knowledge boundaries do not necessarily coincide
(Dibiaggio, 2007; Patel and Pavitt, 1991; Brusoni et al., 2001; Takeishi, 2002). Multitechnology firms often have excess knowledge in production. Routine tasks can be codified and
automated or transferred to other organizational units or firms. Also specific development tasks,
such as the design and manufacturing of individual components, can be transferred when the
requirements are clearly specified and the organizational units or cooperating firms possess the
necessary know-how or have access to it.21 The strategic decision to outsource or offshore
production is different from the decisions to divest technological knowledge. While an
increasing share of technology is being located abroad by leading multinationals, the
dimensions of the process of technological globalization is controversial (Dibiaggio, 2007;
Cantwell and Santangelo, 1999; Ghemawat, 2003; Patel and Pavitt, 1991; Patel, 1995;
Santangelo, 2001). The technological core of multinationals often remains at the home base
(Patel and Pavitt, 1991; Patel, 1995).
The partitioning of activities, or tasks, be it via outsourcing or offshoring, can be analyzed in
terms of a global disaggregation of the value or supply chain by which companies strive to
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for a study on the development of control systems for aircraft engines.
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combine comparative advantages of geographic locations with their own resources and
competencies to maximize their competitive advantage (Mudambi and Venzin, 2010). Today’s
large multinational firms can be considered as value networks that are linked by organizational
ties. The organizational problem largely concerns the control and efficient use of resources and
knowledge (Quinn, 1992; Garicano and Rossi-Hansberg, 2004; 2006; 2014).
In the framework of a value network the organizational entities that constitute the nodes of the
net are highly specialized and contribute capital, embodied in technology as well as tacit and
explicit knowledge and (specific) human capital, for the completion of (specific) value
generating tasks. For ease of discussion, two types of network nodes are distinguished. The first
type is the strategic and technological center. While entities within multinational organization
networks are mutually interdependent and not necessarily characterized by hierarchical layers,
the locus of major strategic decisions is typically still the headquarters (O’Donnell, 2000). The
second type of node has an operational nature. Nodes of this type can be considered close to
the notion of tasks described by Acemoglu and Autor (2011). Within operational nodes, the
assignment of skills to tasks is determined by labor supplies, technologies and task demands.
The aforementioned interaction between skills and technology is present also at the
organizational level.
Operational nodes can be substituted with one another also with entities from outside the
network. At the same time, operational nodes can be split off the controlled network (outsourced
or fully excluded from the scope of the firm). In brief, the shaping of the network is a matter of
vertical and horizontal integration. Firms’ links between nodes can present links between the
industrial sectors of developed and developing economies. Interactions between nodes in the
form of FDI and trade are particularly relevant with regard to the interacting development of
the industrial sectors.
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The firm, as a disassembled network, differs significantly from the classical firm in its
characteristics, in the way it operates and in the way that rents are generated and appropriated.
Typically, a central organizational unit concentrates knowledge about the optimal available
combination of external and internal nodes, which can be very dispersed with regard to
operative content and location. The central organizational unit often has a low physical capital
stock and may be almost virtual (Calpado, 2007; Perks and Moxey, 2011). Knowledge and
human capital are partially firm specific, i.e. they are a firm specific asset. While in the ideal
capitalist model, the elements that define the firm are linked to the (share)holder of the physical
capital asset, in today’s firm many of these components are linked to the human asset.
Corporate decisions that comprise a high risk and potentially high rewards, like decisions on
innovation strategies, are taken by knowledge holders with limited liability and capital holders.
The organizational processes that follow these decisions usually involve the skills and efforts
of people on different hierarchical levels with diverse functional specialties as well as capital
from several sources. When these collective and cumulative processes yield positive outcomes
in the form of rents, the question of the appropriation of these rents is, in terms of Lazonick and
Mazzucato (2013: .1096), also a matter of an “ideology of who takes the risks”. Where the
organizational framework leads to a detachment of risk and rewards in the innovation process,
Lazonick and Mazzucato point to “organization failure” rather than “market failure”. Such a
malfunctioning may not only emerge in innovation processes but also in other processes that
are characterized by a collective, cumulative and uncertain nature.
Overall, the consideration of why economic transactions take place within organizations or via
markets makes it apparent that firms and markets complement each other and can interact in a
way that considerably shapes the local and global distribution of incomes and the inclusiveness
of development. As a consequence of the organizational changes that have taken place,
inefficient allocations of resources have become more likely and the discussion of inequality
becomes inseparable from a discussion of organizational functioning.
3.3 Globalization of value processes and transfer of technological change to developing
economies
Neoclassical trade theory suggests that firms in countries produce final products. After opening
up for trade firms of different industries or sub-industries realize comparative advantages and
hence we can observe certain export and import patterns. These comparative advantages may
be due to differentials in technologies or factor abundance. However, this trade theory explains
trade for countries with large differences in fundamental characteristics. Such fundamental
differences can be identified e.g. for advanced and developing countries. Hence, the question
is, how does international economic integration work under today’s conditions and what is the
role of technologies in this process in shaping whether or not structural transformation is
inclusive or not.
Neoclassical trade theory can be easily transferred from trade in final goods to a trade theory
that accounts for today’s view of the firm and the conditions in a globalized production network.
There are four major reasons why value generation became significantly more globalized during
the last three decades. The main reasons are: (i) The diffusion of technologies, originally
introduced in the advanced economies, is continuously shifting to developing countries. (ii) A
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massive drop of trade restrictions and financial barriers led to easy cross border transactions in
almost all regions of the world. (iii) The broad introduction of information technologies led to
a new type of firm organization,22 and (iv) a further reduction of shipping costs. These trends
contributed to massive expansion of trade and a global allocation of intermediate products and
tasks which are controlled by value networks.
Figure 3.3 shows the increase in value added in global value chains that is generated by
emerging and developing economies according to a new metric by Timmer et al. (2012). In
contrast to traditional competitiveness indicators such as export shares, it indicates the extent
to which a country can compete with other countries in terms of tasks within global
manufacturing rather than products. Most strikingly, China experienced an increase in the value
added in manufacturing by a factor of five between 1995 and 2009. Also Brazil, India, Mexico
and Turkey show large absolute increases in global value chain income.
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Figure 3.3. Value added in manufacturing global value chains, selected emerging and developing
economies, 1995 and 2009 (based on OECD (2013)/ OECD-WTO Statistics on Trade in Value
Added)

3.3.1 The globalized firm and technological linkage between advanced and developing
economies
Approaching the firm as a controlled network, we can explore the linkage between the evolution
of global production networks, the role of network leaders in transferring know-how, and the
formation of capabilities by local suppliers producing for such networks. Global value chains
may be classified into two distinctly different sorts. In one the "top-node" is an international
producer (thus producer-driven) that controls the chain (e.g. an automobile manufacturer) in the
other it is a large international buyer (thus buyer-driven) that exerts control by capturing
22

See section 3.2.
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strategic positions in marketing and design (Gereffi, 1994, 1999; Gereffi and Memedovic,
2003).

Global value networks have supported international diffusion of technologies, and opened-up
opportunities for local development in developing countries. Local suppliers participating in a
foreign-led global production network have access to know-how and modern technologies and
thus become able to upgrade their technological and organizational capabilities. Participating
in global value networks however, requires quick response times, meeting quality standards and
being financially solid (Ernst and Kim, 2002). Linking to a global production chain affects the
technology, imitation and upgrading conditions for local production clusters, and the chance to
locally upgrade depends on the type of network a local supplier feeds into (Humphrey and
Schmitz, 2002). Recent studies identified about 43,000 multinational enterprises with about
500,000 subsidiaries (Glattfelder, 2010: 92-94). Figures 2.3a and 2.3b illustrate corporate
connections with the 2005 Fortune Global 100 multinationals, which accounted for 27% of
OECD revenue in 2005. The first map in figure 3.4 shows the number of outgoing connections
(from local headquarters to abroad subsidiaries) while the second map shows the number of
incoming connections (from abroad headquarters to local subsidiaries). A comparison of the
maps reveals a wide dispersion of corporate activity across the globe while the headquarters are
concentrated in a few countries.
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Figure 3.4a: Number of Fortune 100 MNC outgoing corporate connections (from local
headquarter to abroad subsidiary)
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Figure 3.4b: Number of Fortune 100 MNC incoming corporate connections (from abroad
headquarter to local subsidiary)23
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Based on Table A1 in Wall et al. (2011) and open-source shapefiles from www.diva-gis.org.
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Governance is of major importance in such global value networks as the governance structure
determines the distribution of rents between the value generating nodes in such a network.
Governance is also the major difficulty in such large value networks. Capabilities of supplybases, the complexity of transactions, and the ability to convey transactions are the major
elements that determine the governance structure of global value chain networks (Gereffi et al.,
2005).
With the definition of tasks or nodes it becomes very easy to think of within-firm tasks or nodes
(local and international knots) and out-of-firm externally owned nodes. It becomes also easy to
think of domestic value generation at different locations including international sourcing of
tasks. In such a value network there is a central node or small set of nodes which define the
center and a periphery consisting of nodes which are needed but less important to define the
firm’s characteristic capability. As described above such a central node stands for the
headquarters and the strategic management.24 It represents the current capability of historic
developments and knowledge accumulation. Hence, the de facto head office (i.e. the center for
strategy and governance) of most transnational firms is located and owned in advanced
economies. At this central node we find the decision on sourcing.

See O’Donnel (2000) for an overview of literature on how multinational corporations are managed
and a test of competing organizational theories.
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What are the sourcing questions? First, which nodes are within the firm or outside the firm?
That is the question which tasks and services are produced by the firm itself, or which tasks are
outsourced and imported from other firms. The second decision on the sourcing of tasks is about
the location of a certain task on the globe. Which nodes are best produced in the home country
of the firm and which nodes are produced best internationally. The international production can
be either the result of an FDI or the result of an imported task from a foreign producer.
International sourcing is not just placing a certain task to a certain location. For such a firm the
key element of international sourcing is linking up the firm’s technology and know-how with
comparative advantages of a production process at a certain country. Thinking of outsourcing
and offshoring in terms of a disaggregation of the value chain, the optimal location of the value
chain components are determined by the interplay of comparative and competitive advantage
(Mudambi and Venzin, 2010). With this new combination the firm at least gains efficiency and
often also additional rents. Both are important elements in the permanent struggle of staying
internationally competitive. Both elements also increase the firm’s income that can potentially
be distributed to different groups of stake holders within the firm.
In light of the above it is not surprising that we could observe such a massive wave of
globalization during the last three decades. When the sourcing decision is done each node is
allocated according to country- or region-specific comparative advantages. Hence, tasks of the
production chain are allocated all-over the globe. At least in an early stage of development these
sourcing decisions often define the major link between advanced economies and industry
development in developing economies. These decisions imply the crucial transfer of
technologies and know-how that enables developing countries and regions to become elements
of a global value network. This technology and know-how transfer enables the lagging
25

industries to match current standards and qualities to find a channel to the market for tasks
related to modern (non-primary) sector value adding. In later stages of development this
technological link is often substituted by an imitation process. In this imitation process domestic
entrepreneurs substitute for the function MNEs had so far. In this stage domestic entrepreneurs
increasingly organize this link to the international value chain and the technological upgrading
process by imitation.
3.3.2 Perspective of the developing economies
Switching the perspective to developing countries with respect to the described technology
linkage raises a number of question. (i) Why is this link important for domestic modern sector
development? (ii) What are the conditions that a node in a developing country emerges?
Why is the link important? In early stages of development countries are dominated by an
agriculture or semi-agriculture structure. This causes two problems, one is at the demand side
and the other is at the supply side. At the demand side, in many smaller countries there is no
sufficient income and productivity for a large share of population to purchase goods produced
in a modern industrial sector. Neither final products nor intermediate goods or tasks for an
industrial producing value chain have a domestic market (Tybout, 2000). At the supply side,
even if there is a market for some goods countries often do not have the technology, product
quality and/or organizational ability to offer a competitive product to domestic customers. Thus,
a simultaneous lack of market and technological capability leads to a prohibitive barrier for
developing a domestic modern sector. Therefore, the international link can potentially solve for
both problems.

From the perspective of a small developing country linking-up to the international value chain
breaks both limitations. First, for these countries the world market provides an almost unlimited
demand for products conditional to the ability that the country can adjust to the technological
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standards, qualities and requirement. Second, the ability to adjust to these requirements can
potentially be imported if such links can be established. Such a link makes the technologies and
knowledge elements available which so far were limiting factors of developing a modern sector.
What allows a country to become integrated into these global production processes? What
allows international connectivity and industrial development? International connectivity is a
necessary but not sufficient condition for modern sector development. Hence let us start with
the question of connectivity to global value networks. Certain local conditions in the developing
economy are required, which together with a technology transfer from an advanced economy,
combine such that the resulting task matches to a competitive node in an internationalized value
network. That is access to international value chains and markets as well as a technology
transfer are the external conditions. Sufficient favorable local conditions in the host country of
the emerging modern sector have to be added. What are these local conditions that can promote
international connectivity for a modern sector in a developing country?
The local conditions may vary depending on the international value network. More specific it
makes a difference if the international network is a producer-driven network or a buyer-driven
network.
A producer-driven network often imports specialized and more complex tasks under direct and
very detailed control of the central node. Buyer-driven global value chains represent an
internationally dispersed production system characterized by high competition and local
ownership. Profits arise mainly due to design and marketing activities captured by developedmarket retailers or branded manufacturers (Gereffi, 1999).
However, even if many locations may offer an environment for a successful node a number of
local conditions are typically important for a successful realization of comparative advantages
and become able to achieve technology transfer and its benefits (Coe and Helpman, 1995; Coe
et al., 1997, 2009).25 (i) A sufficient level of skilled local labor and human capital (Barro and
Lee, 1993; Barro and Sala-i-Martin, 1995; Schultz, 1999), often at least secondary education;
(ii) sufficient functioning of public institutions and public policy (Collier and Gunning, 1999;
Easterly and Rebelo, 1993; Landau, 1986; Barro, 1990; Hall and Jones, 1999), market and
economic institutions like property rights or freedom of contract, administrative institutions
with low level of corruption and reliable contracts, legal institutions law enforcement; a
predictable policies, stability in general and a stable political system (Przewoski and Limongi,
1993; Fischer, 1993); (iii) reliable power supply, a local transportation infrastructure that allows
for mass transports often closeness to a port allowing for shipping, (iv) a working financial
sector (King and Levine, 1993); (v) local communication infra-structure in terms of
telecommunication and internet access; (vi) entrepreneurship (Gries and Naudé, 2011) if the
link is to be organized by the local firms.
If these conditions are important for linking the domestic economy to a global value network,
what are the major channels that help to integrate into global production chain? How can a
producing entity may become a node in the international supply chain?
25

Kumar and Russell (2002) find that technology transfer is important for general efficiency gains, but
capital deepening is more important for convergence.
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3.3.3 FDI as transmission channel for technological change in developing economies
In the current context the interpretation of FDIs is the sourcing of a node towards an
international location. The purpose of the FDIs we consider here is industrial production of an
(intermediate) good or task. The purpose is not the development of a new market or penetration
into an existing market.
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Figure 3.5: Outward FDI into manufacturing 1985‐2012 (US dollar, millions)(OECD, 2014)
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Figure 3.5 shows that manufacturing at international locations has strongly increased over the
last 30 years. MNEs globalize their production activities. Furthermore, developing and
transition economies are included strongly in this global production. Figure 3.6 gives an idea
about FDI receiving country groups. Figure 3.7 shows how FDI flows are distributed among
global regions.
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Via the vehicle of international investment there is a transportation of the investment embodied
technology or knowledge to the target country which may lead of a technology and know-how
transfer. However, the quality of this technology or know-how transfer can differ widely.
Technological linking up has a number of implications for the host country of this node that is
integrating in the global value chain:
(i)
(ii)
(iii)
(iv)
(v)

(vi)
(vii)

The use of a technology can be directly transferred to the international location
in a LDC country, e.g. assembling via FDI.
Technologies can be completely or partially directly transferred to the other
country location which is controlled by the local branch.
Technology spill-over linkage effects as complementary effects.
New technologies require human capital and encourage local investments in
human capital.
Linking up to global value chain causes a link to a specific set of technologic
solutions and causes technologic dependence. Periphery nodes have to adjust to
the chain technology.
An adjustment to the quality standard is required, the conditions are defined from
outside.
A technology developed out of the conditions and requirements of the advanced
economies may not perfectly fit to the conditions of the developing economies.

However, as in a developing economy there is no other technology available a location of an
industrial production task (FDIs) is positively affected. .26 Empirical findings suggest that FDI
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Borensztein et al. (1998) show in a theoretical model how FDI increase long run growth rates by
inducing technological diffusion from advanced economies to host countries. Xu (2000: 491) states
that “the level of human capital is crucial for a country to benefit from technology spill-over of
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is an important vehicle for the transfer of technology if the host country has a minimum
threshold stock of human capital (Borensztein et al., 1998).27 The international investment will
create jobs and absorbs labor from the Lewis labor pool. There may also be spill-over and
forward and backward linkage effects if entrepreneurial ability allows to connect to the foreign
firm and its technological requirement. For China e.g. FDIs led to technology transfers in
Chinese manufacturing firms.28 Two effects occurred: A level effect that lowers the domestic
productivity level in the short run and a rate effect that increases productivity levels in the longer
run. Backward linkages appear to be the most important channel (Liu, 2008). Linkage effects
on the host country increase with the cost of communication between headquarters and
production plant (Rodriguez-Clare, 1996).

Still, these overall positive effects can often be restricted. Often the technology transfer consists
of an assembly line producing a specific task for the international value chain. The assembly
line was introduced years ago in the production process of the advanced economies representing
the up to date technology under the wage-return conditions of the advanced economies at that
time. Due to continuous technological change in the advanced economies this investment and
the embodied technology vintage has depreciated over time. As a result the same machine with
MNEs…. These results are also consistent with the findings of single country studies that the
technology spill-over effects of MNEs are positive in advanced countries and insignificant in less
developed countries”. Gries (2002) suggest a theoretical model of catching-up through technology
transfer by FDIs.
27
Nair‐Reichert and Weinhold (2001) show in dynamic panel causality tests that FDI has a strong
positive causal impact on GDP growth.
28
Gries and Redlin (2011) show that FDI into China create technology spill-over and is a part of the
technological catching up process driven by international integration.
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the same number of workers employed would now – after this depreciation process of the
machine - costs much less and hence could be sold or newly installed as labor intensive capital
good.

There is an optimal ‘switch point’ when a technology vintage is completely depreciated in the
advanced economy and ready to be transferred to the developing country. This switch point is
determined by the wage and capital price for the new replacing capital and technology. Hence,
capital with the embodied technology vintage transforms via depreciation from capital intensive
to labor intensive and this already depreciated capital with the embodied old technology vintage
becomes the base technology for a labor intensive production node in the developing country.
The node often belongs to a producer-driven network.
The advantage is that this technology stems from the existing producing network, and hence is
compatible with this network. The disadvantage is that the depreciated and hence labor
intensive capital is not easily reproducible. Therefore, it is a limited amount of capital which
can be used in this way. Hence, the job creation potential is also limited. This becomes even
more serious as the next generation of machine vintages is due to the direction of technological
progress in the advanced economies using even less labor.
Hence, the installation of capital goods from advanced economies would limit job creation as
long as there is no sufficient investment good industry that fits more precise to the labor
abundance in developing countries. Another disadvantage of a technology transfer via FDI is
that by definition the control of the process and the transfer is in hands of the foreign investor.
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A disadvantage in technological terms could be that such specialized and directly dependent
nodes may be not a suitable vehicle for a broader transfer of technologies and know-how.
However, because the production of such intermediate inputs and tasks requires a rather close
integration into the international value chain and an already sophisticated technological and
skill potential often these kind of nodes are located either in the advanced regions or emerging
economies. Such high degree specification and specialization within such producer-driven
networks may limit the quality of technology transfer. It may reduce spill-over effects into the
local economy and limit forward and backward linkages.
Furthermore, there is the threat that the foreign firm will move away once the local node reduces
profitability compared to competing location. An example for such a threat could be that a
producer’s network is able to choose between different competing locations for a task. After a
period of production in one country a competing location in another country becomes more
interesting such that the existing task in one country is moved away to another country. As a
result much of the technology transfer is reversed. Even the local firms which might have
clustered around the foreign production unit are disconnected from the global chain such that
large parts of the industrialization and modernization process was not sustainable.

3.3.4 Trade as transmission channel for technological change in developing economies
While in the above discussion the focus was on the FDI procedure and the implied technology
transfer trade was already an essential element of the argument. In fact the mechanism described
in the above section is only applicable if international trade is included. Being a node in a
production network via FDI means that in order to produce e.g. an intermediate product in this
location, this node needs to import other tasks from the global network, and after the
intermediate good is produced the node will export the intermediate good into the global
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network. Hence, international trade is an essential element in the FDI mechanism which is
connected to the technology transfer.
In the above discussion FDI and trade were closely related. However, FDI related trade is trade
within the firm. This trade is an import and export of tasks within the firm and not a trade as a
result of a competitive process in an open international market. Furthermore, while within firm
trade is an activity governed by a MNE from an advanced economy, trade in the following
context is meant to describe trade between independent firms on the demand and supply side
via an international market.
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Figure 3.8: World trade and merchandise trade as percent of world GDP, 1960‐2013 (World
Development Indicators, 2014)

Figure 3.8 shows that trade expanded more than GDP leading to an increase in the trade to GDP
relation over long time. Hence, global interactions and interdependence has increased. These
increasing interactions indicate both, increasing exchange of final goods and increasing
activities within global value networks revealed by the increase in intermediate goods trade.
Figure 3.9 depicts the increase in total value of intermediate goods’ trade which accompanies a
rather stable share of intermediate imports in total imports.
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Figure 3.9: Trade value and of intermediate products and share of total trade (World Trade
Organization, 2013)

Trade in this context is more related to the classic idea of trade through a market in which tasks
or clearly definable intermediate products are exchanged. Therefore, we also need to discuss
how international trade leads to a transfer of technologies and knowledge to developing
backward countries. The major mechanism is imitation.29 If independent firms imitate
international intermediates, final goods, intermediate goods or well defined tasks are traded as
components of an international value network. In this case connectivity to an international value
chain and the respective requirements defined by this chain are again the key conditions for a
technology transfer through imitation.

29

Trade as vehicle for technology transfer is widely discussed in trade based endogenous trade theory
originating with Helpman (1992), Grossman and Helpman (1991), Rivera-Batiz and Romer (1991),
and Young (1991), Gries and Jungblut (1997), Edwards (1998), Greenaway et. al. (2002).
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However, the international technology transfer is not automatic as in the FDI case even if it
may be more sustainable. An imitation process is a demanding challenge not only in terms of
the technological imitation, but also in terms of organizational and communicational abilities.
Therefore, not only sufficient technological and engineering skills, sufficiently skilled labor or
all other important determinants of a location are important for such a successful imitating firm.
Most important or even a precondition is a sufficient entrepreneurial capability.

Entrepreneurial activity is crucial to discover what a country is good at producing. Even though
the social benefits of entrepreneurial activities may be large local conditions may lead to an
undersupply of entrepreneurs (Hausmann and Rodrik, 2003). However, local entrepreneurs are
responsible for the match of the output profile of his firm with the requirements defined by the
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international network. This forces to adjust to changing technologies and organization
conditions and lead to a technology and knowledge transfer by imitative learning. This activity
is much more difficult and demanding than just being - via FDI - an outsourced node governed
by a foreign head-quarter. However, such imitative learning improves the chance for a
sustainable transfer of technology and knowledge to the local economy. The production
technology is mastered and controlled by local firms and local entrepreneurs. The imitated
technology is now understood and controlled by local resources and hence available for further
spill-over into the local economy.
However, the above discussion assumes ideal conditions. Buyer-driven networks operate
slightly different. In the buyer-driven network, - even if contracting firms are independent
entities - the components and tasks are predetermined and clearly defined. Buyer-driven global
value chains represent an internationally dispersed production system characterized by high
competition and local ownership. Smaller firms in developing economies often produce
homogenous goods for one large buyer. Market conditions thus resemble a monopsony. Goods
produced by contracting firms in developing economies are technologically not highly
sophisticated the production process is neither horizontal nor vertical very deep compared to
producer driven chains. Profits are from design and marketing activities captured by developedmarket retailers or branded manufacturers (Gereffi, 1999). This has implications for market
power and the distribution of potential rents. However, with regard to technological transfer
contractors and sub-contractors do benefit through learning by producing and adjusting to
technologies and qualities introduced in such a value network.
Even if the governance structure is less predefined as for processes connected with FDI the
distribution of economic power in such networks is driven by the organizing nodes.
Management nodes are close to the large markets of high income economies. They possess a
detailed knowledge of how to successfully govern such a buyers-networks network (like fashion
labels) from a location in advanced economies. Therefore, even if connectivity to international
markets exist and technology transfer occurs, inclusiveness is limited. However, the pure fact
that there is a production organized by local entrepreneurs and potential forward and backward
linkages are positive elements of this phenomenon. Also, learning by imitation can be an effect
generated by this kind of connectivity. Local entrepreneurs may become able to start their own
buyer’s networks for a domestic market. Furthermore, markets of other developing countries
may become a target for entrepreneurs who have learned by imitation and who now can use the
transferred know-how to open up a managerial node for a south-south network. South-south
networks organizing south-south trade may mark another step towards more inclusiveness for
a larger part of the world in industrial development.
What are the effects of the described mechanisms? What are the effects of technological change,
and skill biased technological change on the advanced economies and developing economies in
particular when having in mind the issue of inclusiveness? What are implications of a
technology transfer from advanced to developing economies? Are most people included in the
benefits or are major groups excluded from global productivity growth? The next section starts
with analyzing the effects of technological change on advanced economies.
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4 Effects of technological change and international technology transfer – the perspective
of advanced economies
Having introduced the major elements connected to original technological change, the diffusion
and transfer of technologies and inclusiveness, we can now turn to discuss the effects generated
by these new technologies. We focus on the question of inclusiveness and try to answer the
following questions. Which groups benefit more or less from potential merits of technological
change? Were the benefits inclusive for a major share of the population or could basically small
groups take advantage? Which are the reasons that led to non-inclusive growth for a larger share
of the population? We try to answer these questions first for the situation within advanced
economies.
4.1

Is the growth process inclusive in advanced economies?

During the last three decades we can observe a polarization of societies in advanced economies.
The polarization has two dimension, a polarization of (i) income or wages respectively, and a
polarization of (ii) job characteristics associated with different income levels.
The first dimension indicates the development of income ratios. The standard picture to look at
is the ratio of wage rates for various income groups of the income distribution. Various
indicators are interesting to look at: figure 4.1 shows for example the development of the ratio
between the 90th and the 10th percentiles and thus reflects the relative evolution of the two
extreme poles of the income distribution. It is therefore capable to indicate income polarization.
According to these long term trends we can see - except for Japan – an increase in income
inequality. As far as the middle income group is concerned, as is shown in figure 4.2,
differences between Germany and Japan on the one hand side and Anglo-American countries
on the other hand become visible. The relative loss of the middle class is obvious and much
stronger for Anglo-American countries. For Germany and Japan the relation between rich and
middle incomes was volatile but increased only marginally over the full time range. Relating
middle income percentiles to low income percentiles (also in figure 4.2) indicates if these two
groups converge or not. For the U.S. there seems to be an increasing divergence in incomes, as
both relations have hugely increased. The hypothesis that the US is moving towards strong
income polarization can thus be visualized in these diagrams.
For the UK the relation of middle to low income remained almost unchanged, and for Germany
middle income did not lose against the highest, but gained against the lowest since 1996, while
in Japan middle income lost against the lowest.
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30

Gross earnings for full-time employees. GER & JAP: monthly earnings; US, UK & CAN: weekly
earnings.
31
Gross earnings for full-time employees. GER & JAP: monthly earnings; US, UK & CAN: weekly
earnings.
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Gross earnings for full-time employees. GER & JAP: monthly earnings; US, UK & CAN: weekly
earnings.
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Based on Acemoglu and Autor (2011: 1064).
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Figure 4.3 now turns from relative inclusiveness by comparing income groups to a comparison
within the accumulated growth process. This is a serious concern because we not just ask how
groups could relatively participate, i.e. even in a polarizing economy groups relatively falling
behind can still gain from the process if they are absolutely better off over time. Hence we ask
now if there are winners and losers in the absolute sense.
While in the 1960s and early 1970s all groups clearly participated and hence growth was
inclusive, the picture changed from early 1970s. As we can see, since early 1970s in particular
the 10th and somehow also the 50th percentile could hardly increase their real weekly earnings.
When looking at hourly wages and taking also part-time and part-year workers into
consideration, downward movements in the 10th percentile become even more pronounced The
highest 10 percentiles however clearly gained. Hence, since the early 1970s a large share of US
labor was only weekly included in the average absolute income gains. However, with this
observation it becomes clear that inclusiveness is not an unambiguous concept. How can we
evaluate the growth of the lowest income group? Is it a positive sign of inclusiveness that the
lowest incomes do not stagnate or lose even more? It could be if there were not a second fact.
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Figure 4.4: Pattern of job growth in the US, three decades 1979 - 200734

The second dimension considers job growth. We can ask in which occupations do we see an
increasing or decreasing number of jobs? Are the new jobs in occupations in higher, middle or
lower wage activities. In other words, do more people enjoy higher income due to an increase
in higher income jobs, or do we see a shift towards more low paid jobs? Figure 3.4 presents
details about the long term development for the U.S. during the last three decades. The broad
picture indicates that the three decades show a very different pattern of job growth.
34

Based on Acemoglu and Autor (2011: 1071).
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The figure shows that during the 1980s the experience was that the number of jobs grew the
more the higher the skill, where the skill level is approximated by the wage level. Job growth
was positively related to the skill level of the job. As the skill level relates to the wage level of
an occupation middle and high income/skill jobs expanded broadly. Inclusiveness via education
was made possible for a broad share of the population.
This picture changed during the 1990s. For this decade we can see that job growth continued
for the top three skill deciles and also that growth was larger the higher the skill level. Similarly,
the job share for the bottom decile gained. However, they gained less than the top three deciles.
In contrast and most important is the observation that the six skill deciles in between realized a
substantial loss in their employment share. The middle skill jobs started to disappear.
Changes that occurred during the 1990s became even more pronounced during the 2000s.
During this decade growth in job share was only to be found in the bottom three skill deciles.
More middle skill jobs were lost and even the high skill jobs’ share stagnated. Hence, after
analyzing this structure of jobs we can see evidence of job polarization. The share of high
income jobs is significantly increasing and so does the share of low skill jobs. The share of
middle skill jobs, however, declines. Figure 4.4 shows this for the US and table 4.1 identifies
the respective profession and jobs and describes a similar finding for a number of European
countries (Goos et al., 2014).
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Table 4.1: Level and changes in the shares of hours worked 1993-201035

Conclusively we find that around one third of the labor force is clearly improving their absolute
and relative income position, while one other third of middle income workers is relatively losing

35

Based on Goos, et al. (2014:2512).
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and stagnating in absolute terms. The lowest quarter of incomes is relatively losing towards the
highest, but converging towards the middle group.
If this tendency continues the middle income group will disappear in favor of a gaining high
income group of about 30 percent while all other income groups converge and become a large
low income group with stagnating income dynamics. Therefore, the majority of the labor force
is not included in the major beneficial effects of the growth process. One third of occupations
can realize substantial relative and absolute income growth while the two other thirds do not.
This holds true not only for the US, but for many other advanced economies (figure 4.5). Other
indicators may be also used to shed light on the situation and to find out if we have inclusive
growth. Considering other measures of income inequality like, e.g., the Gini coefficient the
picture shows that for almost all advanced economies we see an increase in measures of
inequality (OECD, 2011).
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Figure 4.5: Pattern of job growth, international comparison, 1993-201036

Further, it is also insightful to look at the very top end of the income distribution. Once we look
at the highest income groups it becomes apparent that the highest 5 percentiles and in particular
the richest percentile are the really gaining groups. Gains are thus very much concentrated in
the very richest segments (figure 4.6).

36

Based on Table 2 in Goos et al. (2014) Occupational employment pooled within each country.
Lowest-/Middle-/Highest paying occupations are grouped according to the mean European
occupational wage.
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Share of pre-tax income

Comparing countries and considering international developments we can see in figure 4.7 that
the top income group (top 1 percentile) relatively gained in the share of total income. With
respect to the top income group it seems that with the exception of Finland the Anglo- American
market economy model has mostly favored this group.
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Figure 4.7: Income share of top 1% income group, International comparison 1990 – 200738

Hence, summing up all these indicators i) the growth process in the advanced economies could
not improve conditions for a large fraction of population. ii) The income gap between about
two thirds of the wage earners and the upper one third increased strongly. iii) The process
37
38

Based on Alvaredo et al. (2014). Income definition: Pre-tax income.
Based on OECD (2011). Income definition: Pre-tax income.
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favored in particular the 30 top percentiles of incomes. iv) Considering more details we can see
that the top percentiles (five and one) gained by far the most.

4.2 What causes non-inclusiveness in advanced economies?
To discuss the driving forces of increasing income inequality we use the framework presented
in section 2. Most relevant are (i) the hypothesis of skill-biased technological change (SBTC),
(ii) the implications of the factor price equalization theorem; (iii) Piketty’s argument that there is
a secular trend in the labor to capital income ratio favoring capital, and (iv) inequality due to the
nature of growth of agglomerations.
4.2.1

Effects of skill-biased technological change

When new technologies raise the relative demand for higher skilled workers, changes in the
wage structure create winners and losers (Goldin and Katz, 2009: 320-323). The notion of skillbiased technological change has been discussed as a general theoretical phenomenon in another
section (section 3.1). Therefore, here we come back in this discussion to some of the major
empirical findings with respect to the effects on income disparity. The mechanism of SBTC
suggests that biased technological change and capital labor complementarity drives the demand
for high skilled labor and leads to a decline in demand for lower skill levels. As a result, even
if there are education efforts and the supply of well-educated labor increases, the effect of the
shifting demand in favor of high skills dominates and relative wages for skilled labor go up.39
Much of the literature of the 20th century finds that SBTC in the broad sense, including capital
deepening and organizational changes, is a main driving force behind the increase in the relative
demand for more skilled and more educated workers.40 This is often found to be in line with
direct evidence of capital-skill and technology-skill complementarity and with increases in the
relative demand for skill within industries and within plants (Katz and Autor, 1999).
While the initial discussion has tended to focus on the shifts in relative job demand, i.e. a focus
on low versus high skill-characteristics of jobs, the more recent discussion indicates that we
observe a polarization of jobs with respect to skills.41 Identification of polarization requires to
look at three skill levels, low, middle and high skills. In addition to an identification of job
polarization, also the distinction between routine versus non-routine jobs that has been
mentioned earlier has become relevant (Autor et al., 2003). This differentiation is related to
skill characteristics, because often non-routine jobs can be supposed to need higher skills than
routine jobs. However, in this discussion the explanation of job polarization is that
technological change is biased towards replacing labor in routine tasks, leading to a decrease in
the demand for the middle skill segment relative to the high-skill and low-skill segments. The
bias in terms of routine tasks leads to a shift in the structure of employment both within39

See surveys by Katz and Autor (1999), Goldin and Katz (2008, 2009) and Acemoglu and Autor
(2011).
40
See Katz and Autor (1999) for a survey.
41
For the US see Autor et al. (2003); Autor et al. (2006, 2008); Autor and Dorn (2013); for Germany:
Spitz-Oener (2006); Dustmann et al. (2009); for the United Kingdom: Goos and Manning (2007); for
other Western countries: Goos et al. (2014), Michaels et al. (2014); and Van Reenen (2011).
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industries and between industries (Goos et al., 2014: 2509-2510). Thus as an overall result there
seems not much doubt that - among other factors - skill biased technological change created at least until the 2000s – a strong growth for high skilled jobs. This growth of high skilled jobs
however, ended with the turn of the century, at least in the U.S:

.6

Beside the development of the structure of job characteristics it is also important to discuss the
evolution of the wage and income structure. Does the skill biased technological change also
cause the increasing income differential? Strong growth in the relative demand for high-skill
workers, in combination with fluctuations in the growth of relative skill supplies, can explain
major aspects in the evolution of educational wage differentials in the U.S., such as the rise in
the college premium from 1980 to 2005 (Goldin and Katz, 2009). The distribution of the wage
structure very much reflects the distribution of the change in job structure. Even if lower
qualification levels could recently stabilize income, only high qualifications namely college and
higher education levels could benefit over the long term. That is, low and middle skills not only
had to face increasing job market competition, in this declining job market they also reduced
their income opportunities as can be seen in figure 4.8.
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Figure 4.8: Change in log income for various skill groups in the U.S.42

While during the 1960s all skill levels in the USA benefitted from growth the early 1970s mark
a turning point. Since then only college and upper education could further increase income
growth rates while all other education groups suffered from reduced income growth. High
school drop outs even had to realize an absolute decline (relative to the beginning of the sample
period) starting at the beginning of the 60s. The increasing competition in a shrinking market
together with job up- and down-grading mechanism could drive wages at both sides of wage
42

Based on Acemoglu and Autor (2011).
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distribution. An excess demand in particular for high skills led to highest income growth in this
market segment. The fading demand for middle level qualification however, caused only
stagnating wages for middle qualifications. 43
What is the implication of both trends? Most important, if as shown in the figure 4.4 for the
2000s the low wage sector remains the only growing sector and middle income will further
stagnate, we may see a convergence of the low and classic middle income sector at a wage level
between the current low and medium income level. These groups seem to count for about two
thirds of the labor force. The other group seems to stabilize in size at a one third level.
However, this may change once the next technology push is introduced. With the next phase of
industry production described by labels like “advanced manufacturing” or “industrial internet”
or “industry 4.0” it seems likely that the lower end of high skill jobs are affected. If networks
of interconnected machine systems control and regulate themselves and the related market
interactions are automated through data analysis jobs, the middle management will break away.
Disposition management, for example, is likely to be substituted by “smart production”.
Similar, if even engineering activities can be substituted by smart software programs such high
skill processes are declining and will lead – as observed earlier – to either downgraded or
upgraded other jobs. Respective wage adjustments tend to follow.
While this broad picture may be the result of sorting mechanisms associated with technology
conditions like SBTC or RBTC the top end of the income distribution does not seem to be
connected to technologies, skill or education.
4.2.2 Globalization and implications of the factor price equalization theorem
The impact of globalization is recognized as another major cause for the observable polarization
of jobs and increasing inequality (e.g. Krugman, 2008; Alderson and Nielsen, 2002). As
discussed in the above section 3.2 global value networks can define a large number of nodes
and allocate these nodes according to comparative advantages. Hence, we find nodes which are
skill, knowledge and capital intensive and others which have a high labor (low-skill) intensity.
When organizing these networks according to comparative advantages labor intensive
processes are allocated to labor abundant countries. Thus labor intensive and often low- or
medium skill requiring processes are produced in developing countries with extremely low
wages leading to a fall in prices for these processes. Applying the Stolper-Samuelson Therorem
and the Factor Price Equalization Theorem trade not only links goods markets or markets for
tasks, trade also globally links labor markets.
Low wages for middle and higher skills in developing countries put pressure on wages and jobs
of middle and lower skilled workers in advanced economies. Goods and tasks with a high skill
and capital intensity however are the goods with comparative advantages in advanced
economies and hence the high skill segment will gain. The mechanics of the factor price
equalization theorem will tend to equalize factor compensations for factors producing in
competing nodes. Most physical production in industrial networks is done at a skill level of
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While the majority of contributions is convinced that SBTC is an important explanation Lemieux
(2006) does not find evidence for of a strong increase in the demand for skill that is to be attributed to
SBTC.
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completed secondary education. Hence, these market segments link-up. Labor from the
classical blue collar working middle class in advanced economies now produces components
and tasks in nodes which are competing with nodes in emerging economies like China. Hence
jobs for low and medium skilled labor in the advanced economies are under pressure. These
jobs had to face an increasing competition in the global markets. The result of this structure of
competition is consistent with the observed facts on non-inclusive growth and increasing
income disparity in advanced economies. Even if this narrative is plausible and consistent with
the facts it is still interesting if this mechanism is an important effect compared to the direct
skill-biased technology effects. Maybe this potential mechanism is just one among many. This
empirical question is particular interesting because the answer will have clear implications on
trade policies.
Some authors have argued that international trade has been a cause of “de-industrialization”
and hence trade is regarded to be at least partially responsible for a substantial loss of
manufacturing low- and medium skill jobs (Wood, 1994; 1995; 1998). Increasing international
competition could also have additional, more indirect effects. International integration of goods
markets means that it is impossible to insulate domestic labor markets and hence international
integration causes unfavorable effects for the low skill labor market segment (Borjas and
Ramey, 1995).
However, results of this discussion are not conclusive.44 Some authors suggest that the
introduction of new technology appears to be the more important factor behind relative demand
shifts favoring the more-skilled. They point to the strong positive correlation between the rate
of skill-upgrading and indicators of technological change (e.g. Katz and Autor, 1999: 1539).
Others see at least a significant effect of internationalization and global sourcing activities.
International trade, and in particular outsourcing, are considered to contribute to an increase in
the wage gap between skilled and unskilled workers and overall skill-upgrading. “While there
is abundant evidence of skill-biased technological change, it also appears that international
trade, in the form of foreign outsourcing, contributes to skill upgrading and increases in the
skilled-unskilled wage gap.” (Feenstra and Hanson, 2001: 46)
However, for the discussion here it seems important that both mechanisms are two dimensions
of technology and know-how generation and transmission. First, there is the invention of
technologies in the advanced economies, and second there is a transfer of technologies and
knowledge towards developing economies which enables these economies to participate in
international value networks and link-up to the advanced world. Both dimensions seem to play
an important role for inclusiveness.
Hence, a framework in which skills and tasks are treated as distinct concepts, and in which tasks
can be outsourced or offshored can help to understand major aspects that are important in the
discussion of technological change and the inclusiveness of growth. In particular, it elucidates
the polarization of earnings distributions that go along with a “convexifcation” in the returns to
schooling. Furthermore, it sheds light on the introduction of new technologies and offshoring
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Slaughter (1998) provides review of this discussion, or Harrison and McMillan (2011) for a more
nuanced view on the issue.
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possibilities that seem to directly substitute tasks that used to be performed by middle-skill
workers with capital in the form of machines (Acemoglu and Autor, 2011: 1157).
4.2.3 The dominance of capital accumulation and the Piketty results
Recently the collection of historic data on income and wealth growth and even more on
distribution by Piketty (2014) is also a closely related issue needing discussion in this
contribution. Reflected in long-term data, as interpreted by Piketty, capitalism leads to an
inherent economic divergence between capital and labor income. Piketty uses two elements for
his reasoning. The first element is the observation that the capital coefficient β=K/Y is u-shaped
as a secular phenomenon. The second element is the definition of the income share of capital
α=rK/Y=rβ. For this element he states that the income share of capital will continuously
increase if the return on capital exceeds the GDP growth rate, r > g.
However, this result is somewhat ad hoc, because to obtain this condition a number of rather
strong implicit assumptions have to be made.45 The economic reasoning he suggests depends
on two positive feedback loops (i) as the share of capital income ( α ) increases, not only do
capital owners become richer, if as long as they do not consume their entire return from capital,
more will be reinvested in even more capital, and thus (ii) increasing saving further fosters this
process. Increasing β drives α and increasing α drives β. Therefore, his major relation to look
at is to compare the return on capital with the GDP growth rate. And as empirical evidence
suggests that the return on capital is higher than the GDP growth rate he predicts a secular
relative gain for capital income compared to labor income. However, this reasoning misses
many (hidden) assumptions about mechanisms in his interpretation. Furthermore, there are a
number of additional reasons why this interpretation is oversimplifying.
First, considering growth theory, the golden rule of growth theory suggests that a maximum
consumption path should follow the golden rule r = g. If r is larger than g we should save more
in order to establish a higher consumption trajectory. Even more, introducing not only a simple
consumption rule but an inter-temporal welfare function, the fundamental condition for an
optimal growth trajectory is given by the Ramsey Rule. According to the Ramsey Rule optimal
growth is described by g  r    /  under a large set of conditions. Thus, according to this
condition and depending on inter-temporal preferences an economy can easily develop in an
optimal way if the growth rate g is smaller than the return on capital r.46 In this light the
empirical regularity of r > g may still indicate optimal growth and a negative interpretation may
thus be misleading. Therefore, checking the r > g as an empirically crucial condition is at least
misleading for obtaining a good understanding of the observed phenomenon.
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Just taking the formal time derivative on the definition of the income share of capital results in
  r  r  r  r KY  K Y . In order to arrive at the Piketty inequality condition we need to assume that
Y2

purely capital income contributes to capital accumulation with the savings rate sK , such that K  s K rK
. This leads to   r  rsK r  g  r  rsK r  g . Eventually, only for r  0 and s K  1
condition r  g becomes the only relevant condition for determining the change of
continuously growing over time:   rr  g  0 .
46
Here ρ is the time preference rate and η elasticity of intertemporal substitutions.
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as being

Second, as we know from section 3.1 above, we should be aware of production technologies
and supply and demand conditions on factor markets when discussing the direction of
disparities. Factor demand and supply growth, factor rewards together with technology
characteristics like factor substitutability must be expected to be crucial for the primary
distribution. Hence, considering rather detailed and complex interactions of a different kind of
components may lead to a better understanding of the suggested phenomenon of a secular trend
in income distribution. Therefore, this may be more fruitful than the suggestion of a natural law
where in reality fundamental conditions worked towards one direction for one period before
changing to work towards another direction during another period.
The most important driving force of these processes – almost by definition – is technological
change. As technological change is - as already discussed - biased towards one or the other
factor, it seems worth to have a closer look at the directions of technological change. This
exactly leads us back to the discussion of section 4.2.1 and 4.2.2. For a more sophisticated
theory we may turn back to the model by e.g. Acemoglu and Autor (2011). However, in a much
more simple way we can also check for implications of standard theories on the primary
distribution. The question of the primary distribution in growth processes can be clearly
answered by e.g. standard neoclassical growth theory. Taking neoclassical theory as a
theoretical benchmark we can define a measure of income distribution as the total capital
income over total labor income.
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With factor rewards determined by marginal productivities we can derive that labor augmenting
technological change will lead to a path of distribution which may lead towards all kinds of
directions. Taking the time derivative of δ and assuming a neoclassical production function we
obtain
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During capital deepening and an increasing capital intensity the development of the distribution
depends on the elasticity of substitution and the speed of technological change, A / A
Which factor, labor or capital benefits more from the growth process driven by technological
change and accumulation? Hence, even in this most simple model we see that a technological
parameter such as the elasticity of substitution is most important and it is unrealistic to expect
that such a parameter does not change over time. Therefore, if labor can be easily substituted
with capital an increasing relative capital intensity during the adjustment towards steady state
will led interest rates [  L, K >1] only reduce less than proportionate. Distribution may change
in favor of capital. This would be also consistent with the capital skill complementarity
hypothesis and labor augmenting technological progress for low skills. However, if the
elasticity of substitution is less than one the opposite could happen.
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4.2.4

Local immobile resources and urban land prices

The data collected by Piketty and others reveal another interesting fact which as been so far not
sufficiently considered. When he describes the long term wealth components he divides wealth
into the value of land, other domestic capital (productive capital), net-foreign capital and
domestic housing. When looking at the development of the shares of these elements of capital
on total wealth in figure 4.9 it is interesting that most prominent for France and the UK but also
for Germany and a bit less for the US housing plays an extraordinary role. In these countries
housing is not only the driving wealth component, it also makes up more than half of total
wealth. In the context of the discussion of technological change and inclusiveness there seems
so far no direct connection to the local housing sector. Why then is this fact most important and
most interesting? Why is it most interesting to look at the housing and real estate sector even if
we talk about technological innovations driven by developments in the industry sector?
The reason is simple and identifies the core of the notion of inclusiveness. Even if - no doubt productivity growth is most often generated in the industry and service sectors, and even if we
also see these sectors benefitting from technological change, large benefits of technological
change and productivity growth spread through market interdependencies. Hence, at the end of
this process the benefits and even more rents may spread throughout the system even to entities
which had never to do with the introduction of a new technology.
What does that mean? Benefits and rents associated with innovations and most often
simultaneously generated are distributed according to rules other than “the inventing sector gets
all”. Today we have to understand that technological change introduced in a region will cause
benefits for various groups no matter if directly connected to the original introduction of
technological change or not.
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Figure 4.9: Secular development of wealth in relation to income47

The reallocation process accompanying technological change is illuminated in the New
Economic Geography.48 Technological change leads to endogenous agglomerations and
concentration of economic activities.49 Economic concentration and agglomeration, however,
cause positive and negative effects. Growth promoting effects are associated with scale
economies and positive externalities while aggravating effects are associated with congestions
costs. International and regional integration through trade, capital mobility and migration can
promote such agglomerating processes further.50
47

Piketty 2014, figure 3.1, figure 3.2, figure 4.1 and figure 4.6.
Contributions from Krugman (1991a, 1991b, 1993), Krugman and Venables, (1995) and Fujita and
Thisse (2002) characterize this approach.
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Examples for such models are Walz (1996) who models linkages between intermediate and final good
producers can which lead to a clustering of production and innovation activities in one region, Eaton &
Eckstein (1997) model urbanization and growth as driven by the accumulation of human capital, or
Martin and Ottaviano (2001) who suggest a mutual self-reinforcing process of endogenous growth and
agglomeration by a similar mechanism as discussed in the endogenous growth models of the Romer
(1990)- and Helpman (1992)- type.
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Eaton & Kortum (2001) apply a quality ladder model with endogenous innovation and trade to analyze
the effect of lower geographic barriers. Baldwin and Forslid (2000a) studies the stabilizing effects of
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Furthermore, there are also allocation and distribution effects of technological change in such
agglomerating centers. With a model of endogenous formation of regions, international trade
as the connection to international markets, mobile factors between regions and locally immobile
factors, such distribution effects can be determined (Gries and Naudé, 2008). In such a model
it can be illustrated that technological change in an innovative region will make that region
more competitive in global markets. Improved competitiveness causes an increase in average
income and hence technological change is positive for the inventing region as a first effect.
However, how are the benefits distributed? Which are the factors of production that gain most
from the innovation? The answer is surprising. Neither the inventor that generated technological
change will gain much; nor will the mobile resource needed for the innovating sector’s
expansion significantly gain. Mobile resources moving in from other regions enable the region
to broadly expand and prosper due to the improved international competitiveness.
The gaining factor, however, is the local immobile factor. With higher competitiveness
production can expand. For an expansion of the more competitive sector this sector needs more
factors of production. There is an excess demand both for mobile and local immobile resources
and the reward for both factors tend to rise. However, rewards for the mobile factor will not
significantly rise in the successful region because the immigration of additional resources will
elastically supply the factor quantity needed for the economic expansion. This is different for
the immobile factor. The economic expansion in the agglomerating region and the excess
demand of the immobile factor will drive the reward for the immobile factor as the additional
supply is limited. As long as there is not an extremely high elasticity of supply the high demand
and limited additional supply drives factor prices for the immobile factor in the agglomerating
region and allocates rents from technological change through the market mechanism to this
immobile factor.
What is the local immobile factor of production? Most obvious, it is urban land. Moving from
the abstract discussion to a more simple narrative the mechanism is easily described.
Innovations in dynamic successful firms often located in a particular region allow for this sector
to expand to international markets. The expansion of these firms or sectors requires more
resources. Some resources like labor and human capital are mobile. They are attracted by such
successful firms and move from other regions to the agglomerating region which often is an
urban center. However, as long as the external supply from other regions is highly elastic wages
do not need to rise substantially. In contrast to this moderate rise in wages stands the strong
push in prices for urban land. The elasticity of supply of urban land is low as a result of no, low
or late reactions of urban planners to organize sufficient supply, and because of long planning
and developing and construction times. However, the result is clear. Urban landowners finally
profit most because they own the resource which cannot be substituted easily. Therefore, even
if they had nothing to do with the innovations that generated higher productivity in the first
instance, rent is channeled to them through rising prices of developed land.51 This mechanism
integration and Baldwin and Forslid (2000b) studies growth and trade including financial
intermediation. Baldwin and Martin (2004) illustrate the importance of capital mobility. Migration as
driving force of agglomeration was suggested by Walz (1996), Baldwin and Forslid (2000a), Black and
Henderson (1999), Fujita and Thisse (2002, ch. 11) and Kondo (2004).
51
See e.g. Adair et al, (1999) and Wang et al., (2011) for the effect of economic openness on real
estate prices.
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holds under perfect competition and becomes even more extreme with markets frictions and
additional rents. This mechanism can be observed in large urban centers of advanced economies
and emerging markets. Urban land is expensive and enjoyed a rising relative price during the
last 70 years after World War II. Figure 4.10 shows this hypothesis for the examples of the US,
Japan, Germany, the UK, and France.
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Figure 4.10: Secular development of house prices compared to general price development,
last 4 decades52
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Data for the USA: HPI: Shiller, R. (2015). US Home Prices 1890-Present, Deflator: OECD (2015).
OECD Main Economic Indicators (MEI). Data for Japan: HPI: Fed St. Louis (2015c). Residential
Property Prices for the Japan, CPI: OECD (2015). OECD Main Economic Indicators (MEI). Data for
Germany: HPI: Fed Dallas (2015). International House Price Database, GDP Deflator: OECD (2015).
OECD Main Economic Indicators (MEI). Data for the UK: HPI: Fed St. Louis (2015b). Residential
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The secular rise in relative prices became even more dramatic since the middle of the 1980s
and a number of asset bubbles and financial crises were connected to house price volatility. A
secular rise in housing and real-estate prices may be one of the major driving forces for
inequality in the highest percentiles of the income and wealth distribution.
Is this secular rise of urban land prices an economic problem or does it just reflect relative
scarcity and hence is an efficient consequence of market conditions? It could be both, first it is
an efficient market result under given conditions. Therefore, with respect to efficiency this
market outcome has to be considered efficient. However, according to the two welfare theorems
there is an infinite number of efficient outcomes, and there is an infinite number of distribution
supported by an efficient market system. Therefore a society can evaluate the resulting
distribution and may decide about the question if a currently efficient outcome is a socially
optimal outcome or if more inclusiveness is a better outcome. In this case societies have to
decide if there are policies that may lead to another efficient outcome with a higher degree of
inclusiveness and may be aware of these mechanisms once urban development policies are
considered.
5 Effects of technological change and international technology transfer – the perspective
of developing economies
After having discussed the effects of technological change and technology transfer for
developed countries we now look at developing economies. First, we consider patterns of
income distribution in developing economies and ask what the effect of technological change
is on the distribution of income? And can we observe inclusiveness for major groups? Second,
we consider explanations for non-inclusiveness of the generation and distribution of rents
during the process of technological change, technological transfer and development.

5.1

Is the growth process inclusive in developing economies?

The effects of a transfer of technologies and technological change in developing economies can
be discussed focusing on two aspects namely (i) the heterogeneity of observable trajectories
over the huge range of stages of development real world economies are in and (ii) the transfer
of technological change, which is essential for the development of a modern industrial and
export sector.

Property Prices for the United Kingdom, GDP Deflator: OECD (2015). OECD Main Economic
Indicators (MEI). Data for Canada: HPI: Fed St. Louis (2015a). Residential Property Prices for Canada,
GDP Deflator: OECD (2015). OECD Main Economic Indicators (MEI). Data for France: HPI: Fed
Dallas (2015). International House Price Database, GDP Deflator: OECD (2015). OECD Main
Economic Indicators (MEI).
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5.1.1 The heterogeneity of technological transfers and income inequality
With respect to developing economies there exists neither a homogeneous pattern of transfer of
technological innovations nor are the effects of technological change identical in particular with
respect to the issue of inclusiveness. Therefore, as a first step, we have a look at this
heterogeneity with respect to indicators describing the income distribution.
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Figure 5.1: Inequality by global regions, within-country Gini and between-country Gini53

Figure 5.1 describes the decomposition of a Gini coefficient for country groups according to
Milanovic and Yitzhaki (2002). The decomposition along the “within” and “between”
dimensions visualizes the following: The “between” component describes the inequality
between average incomes of a group of developing countries. Hence with this “between
component” we focus on the heterogeneity of countries in the country group. That is, we look
at income differences between countries of a certain group, say for example. the African
countries. The “within component” takes into account inequality within a country no matter of
the inequality between countries of this group. In figure 5.1 we see that these two dimensions
of inequality are very different globally. While Latin America is characterized by countries
showing a relatively homogenous average income, the distribution of income within the
countries is extremely unequal. Asian countries however show the opposite pattern. For Asia
the between part is very high while inside these countries income is relatively equally
distributed.
Focusing on inequality within countries Jaumotte et al. (2013, p.277) compare inequality between
country groups and look at groups at different stages of development. They show that high
income economies have a lower level of inequality than all other groups. Highest inequality is
observable for the two middle income groups. When evaluating changes in inequality across
53

Based on Milanovic and Yitzhaki (2002). Gini coefficients for (mostly) net disposable incomes in
1993 PPP $.
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time, all, except the low income economies show an increasing trend. Further, high income
economies have the strongest rise.
Comparing regions, as in figure 5.2, inequality has changed during the 1990s and 2000s in most
countries considered. The groups, however, did not move into the same direction. While Latin
American and African states reduced their Gini, Asia and Pacific and ECIS show a rise. There
was not much change in Arab States.
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Figure 5.2: Development of the Gini coefficient for different regions (early 1990s and late 2000s)54

Therefore, unlike advanced economies, we find that heterogeneity is too broad for the large
number of developing economies to describe the conditions as holding more or less in common
for this country group. What we can do is to suggest a homogenous pattern that describes the
major elements of a positive trajectory. These elements are observable, some in one group of
countries some in another or combinations thereof are characterizing some other countries.
However, there is no country which is fully described by this narrative. It is a benchmark
trajectory to discuss the process.

5.1.2

Growth of industry sector and towards a modern economy and society

Transfer of technologies and linking to international value networks as discussed in section 3.3
is a major driver of developing the modern sector in developing economies (Gereffi et al., 2001;
Gereffi and Memedovic, 2003; Makki and Somwaru, 2004). Furthermore, the manufacturing
sector is an important driver of productivity in developing countries. Figure 5.3 correlates
54

Based on the United Nations Development Programm report Humanity Divided (2013). Gini refers
to household income inequality as measured by the population weighted average level of the Gini
index. ECIS = Europe and the Commonwealth of Independent States; A&P = Asia and the Pacific;
LAC = Latin America and the Caribbean.
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modern sector growth with overall growth. Since the 1950 it has grown more rapid than the
primary sector (Szirmai, 2012). Adapting local technology to a global value chain allows a
modern sector to participate in technological change and be a catalyst for development.
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Figure 5.3: Correlation of modern sector growth and average growth in developing economies55

A number of positive processes are associated with manufacturing no matter if they are entities
owned by foreign firms or if they are independent local firms:
(i)

(ii)

(iii)
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If such entities are active in a country, backward and forward linkages help to spread
technologies into the local economy (Javorcik, 2004; Liu, 2008). The local economy
can link to such international nodes and local firm themselves take over tasks or the
production of further intermediate goods.
This interaction and the linkage into the local economy will cause additional
learning by production advantages. There are learning and productivity gains
through exporting. Especially important is that productivity increases after
companies start to export, which suggests that there is not just self-selection of more
productive firms into exporting, but an actual increase in productivity from
exporting (Blalock and Gertler, 2004; Van Biesebroek, 2005). Local human capital
will improve and additional productivity gains are the result.
Positive effects may not only effect local firms but also institutions (Robertson and
Watson, 2004). The interaction of local institutions with the international value
network may give incentives for an improved functioning of economic and
administrative institutions and less corruption. However, the intensity of these spillover processes and the extent of promoting growth depends on the kind and

Based on data from World Bank (2012) and Heston et al. (2012).
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sophistication of the international value network and complexity of the production
process.
In producer-driven networks the tasks are often very specific and specialized. Hence,
completely specialized nodes are dependent on one network and clearly directed and controlled
by the foreign firm. Input and output is fully predetermined. However, such integration into the
international value chain by producing a more complex technological good gives some kind of
access to more advanced technologies. Due to skill requirements for these kind of production
processes such nodes are likely to be already located either in more advanced regions of
developing economies or emerging economies. This opens the chance for a technology transfer
of even more complex technologies.
In buyer-driven networks processes are less specialized. Often the process is also less
sophisticated. With a lower complexity of the technology fewer and rather simple technologies
are transferred. However, as the technology is mastered by the local firm it is less dependent.
The local firm becomes able to the switch to other firms and substitutes connectivity to an
existing value network with another. As a result we can expect positive firm or sector
trajectories in these economies. Hence, let us draw a scenario which describes the more
optimistic trajectory before we turn to shortcomings which are related to the issue of
inclusiveness.
The optimistic path is related to strong linkage in the domestic economy. The technology
transfer does not only affect the node in the international production network. Potential demand
and the ability to imitate international technologies opens up opportunities for the local
economy. Domestic entrepreneurs take up these opportunities and transform these opportunities
in start-ups or firm growth of existing firms. Entrepreneurs define the link into the local
economy and are the key driver of the development of a formal modern sector. This growing
formal industry sector and industry related sector absorbs labor supplied by the Lewis labor
pool. That is, labor abundance and comparative advantages in labor intensive tasks and the local
developing firms generate jobs and by this reduces the most serious problem of unemployment.
Generating more employment is not the only important effect caused by such modern sector
development. Also the switch from an occupation with very low productivity to relatively high
productive jobs is crucial (McMillan et al., 2014). Thus, structural change implies a "bonus" on
aggregate productivity (Temple and Wößmann, 2006). By generating these industry and
industry related jobs not only a large number of people are included in the growth process, also
through the creation of jobs, average productivity grows and higher wages will also enable the
employed labor to increase family income. Thus created income spreads further than only
towards the directly employed. Furthermore, with higher productivity poverty is also positively
affected. Even more important than the direct effects might be also the indirect effects: learning
effects are of high importance. The transformation of the economic structure is crucial for a
sustainable development and a catching-up trajectory towards the advanced economies.
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Why is the development of the modern sector superior to the development of the traditional
agricultural or primary sector? Because there are three unlimited growth potentials. (i) The
number of firms grow, (ii) the value of firm growth and (iii) the labor growth related to both of
these growth potentials do not face any natural limitation.
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The growth of the number of firms addresses the fact that it is sufficient for a firm to exist that
an entrepreneur discovers an opportunity that serves for any needs costumers have a willingness
to pay for. As long as demand is unlimited capital and labor can be combined to satisfy the
demand. At least in the ideal case talented entrepreneurs can discover an opportunity, acquire
the resource and labor and get a financial footing to realize the business idea which eventually
turns into a successful formal firm. This gives chances to an unlimited number of entrepreneurs
to transform a vision into an economic process which can be fed by capital accumulation and
innovation without physical limits. A modern sector implies loads of opportunities for talents.
Talents spot opportunities as entrepreneurs or a productive positions in the producing economy.
Without such opportunities in a growing and successful modern sector talents may select to
become rent seekers instead of producers (Murphy et al., 1990).
Similar for firm growth, if a start-up is successful there is no limit for firm growth in principal.
A successful business idea has led to a firm and can expand unless market limits are reached.
Industrial firms can accumulate an infinite value of productive capital out of a business idea
and opportunity. Capital can be accumulated or taken from the capital market and labor is
absorbed as needed. This later fact is particular important for developing countries. The most
important problem in developing countries is the pool of unemployed labor which seeks for a
sufficiently productive occupation. Which kind of production process can sustainably absorb
this kind of excessive supply of labor? Only the modern sector has this potential capacity. For
the agricultural sector land is the crucial factor. The agriculture sector can use only a limited
amount of land. Even if the value of this limited space could continuously grow as a stock of
capital the ability to absorb labor is limited. That is, farm land on the one hand shows
characteristics comparable with other forms of capital like a potentially unlimited growth in
value, on the other hand with respect to the creation of employment there are clear limitations.
Therefore, an agricultural dominated economy can potentially grow in value driven by land
productivity and the value of land. However, this growth includes only the limited number of
people connected to farming. Even more, if there is a Lewis labor pool gains from productivity
growth are allocated basically to an even fewer number of land owners. Hence, in an
agriculturally dominated economy a large share of the labor force cannot broadly participate in
benefits from technological change. Inclusiveness in benefits of technological change cannot
be expected.
Turning back to the positive elements for development. The transformation of the economic
structure leads also to a social transformation. In social terms we see a transformation from a
traditional society to a new social system and community. This transformation affects various
dimensions. Urbanization and the fast growth of urban agglomerations is an apparent and
visible observation in this respect.56 Urbanization and agglomeration is associated with several
advantages. Larger markets may lead to more specialization and scale economies, labor markets
may be pooled, suppliers have a broader variety of costumers and can pool risk, lower
transaction and information costs allow an easy diffusion of ideas and knowledge (Puga, 2010;
56

As we are describing the positive trajectory urban society means a center as described in regional
economics as a location providing infrastructure, public goods, public transportation, a modern
industry and service sector with positive inter firm and intra sector externalities, sufficiently developed
housing capacity, center of higher and highest education.
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Gries and Naudé, 2008). These are attributes related to a well-organized urban development.
Here, with urbanization we do not mean slum cities which can be regarded as a contrasting
system to what we discuss in this positive scenario. Hence we must be aware of very different
qualities of urbanization once we further develop and discuss this transformation process.57
However, in urban cities we observe a transformation of a society dominated by rural and
traditional rules to an urban society. This transformation is a cultural revolution, painful for
existing societies. This transformation comprises large potentials for conflict as traditional
beliefs, rules and rulers are losing power in favor of a new (and secular) system of rules. Most
prominent is the change in influence of religion and the role of women in public and private
life.

Further, the evolvement of a modern formal sector gives the government a tax base and allows
for a sufficiently paid for public sector. This public sector may become less dependent on
bribes. A sufficient tax base also enables the government to improve institutions, economic,
administrative as well as political institutions. With participation of a large and growing group
of people participating in economic development the political culture may be also affected. A
broad and inclusive base of entrepreneurs and a growing middle class may be able and willing
to participate also in the political process. Paying taxes gives these economically successful
groups the self-confidence to also take over responsibility in political decision making. Political
inclusiveness may follow the economic inclusiveness, if wanted by the culture of such a
successful ideal economic development trajectory.
Further, with social transformation demographic transition may also take its course. A growing
modern sector induces a higher labor market participation of women and affects the decision
57

For an account of different qualities in urbanization see e.g. Gollin et al. (2013).
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between the pure number of children a woman wants to have and their educational level. Due
to better earning opportunities parents will want their children to receive more education, and,
in combination with the quantity-quality trade-off, the increasing modern sector may induce
fertility decline. Dropping fertility rates further allow a shift of resources towards a better
education of children and thus enhance human capital formation and labor productivity. Thus,
a growing modern (export) sector is also a likely major determinant of fertility and demographic
transition (Galor, 2012; Gries and Grundmann, 2014). With the demand for secondary
education in the modern sector and with an urban life, a family needs more qualified children
with higher productivity and high earnings than low earnings for physical labor supply. Being
situated in an urban modern sector, for substantial support, of both, direct family income as
well as family risk insurance, qualified human capital is more important than the pure number
of children. Thus, this decision reduces fertility and increases human capital investment
simultaneously and implies a lower population growth with a higher quality of education.
Demographic transition follows a similar pattern as known from the advanced economies.

5.2 What causes non-inclusiveness in developing economies?
The above section is a description of a positive trajectory an economy may take if technology
transfer is successful. As mentioned before, these elements of a positive trajectory were
observable, but there is no country which in reality followed this particular narrative. The reason
why we draw this picture is because it can serve as a benchmark for identifying not only a
potential consistent path of development driven by technological change, but also the obstacles
along this path and the difficulties for inclusiveness. So what can be reasons why the process
of technology transfer and structural change may be non-inclusive for a major part of the
population in developing economies?
Technology transfer is described via linking up with a global value network. Two major
mechanisms were suggested for this link. FDI and trade, and independent trading firms. Both
of these links that can promote technology transfer may have shortcomings with respect to
inclusiveness. The described value networks are not acting in an ideal competitive market
environment. Hence, there are not only efficiency gains, there are in addition pure rents
detectable in all kind of arrangements within the organization of the network. The exploration
of these rents is an important element of the business model of such global value networks.
After exploring these rents the distribution of them is the second important element.
Asymmetric information, hidden action and a principal agent problem illustrates these problems
(as describe in section 3.2). However, here we would like to check for local labor in developing
economies and their chance to participate. As in the discussion above technology transfer is
generally positive as it allows to absorb labor from the Lewis labor pool and to bring formal
jobs in a growing modern sector. However, even if this can be regarded as a contribution to
inclusive growth as described above, there are also shortcomings from the perspective of local
labor. What are the specific conditions and characteristics of this technology transfer that allows
for rents? Which conditions could imply more inclusiveness for a larger share of local people
in particular labor when technology is transferred?
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5.2.1 Rents, FDI and firm internal trade
We start with the FDI and trade link: These networks, no matter if they are producer-driven or
buyer-driven networks are dominated by foreign transnational firms. Nodes that organize
international value networks are owned and located in the advanced world. They control the
conditions of connectivity to the network and the transfer of technology. As the power and
control is clearly allocated between core and peripheral nodes rents can be easily distributed
towards the owners and the controlling units of such networks. Local resources can only take
the option of accepting whatever conditions or leave the network.
As long as there is no market power on the side of the local resource and as long as there is an
excess supply of low skilled labor, wages are competed down. Even more, if there are potential
rents due to the wage paid in the market and the wage that could be paid without a loss of
competitiveness this rent is distributed to the network owner. Why is there a rent? Technology
transfer via FDI and firm internal trade can be illustrated by thinking of a production technology
which has been in use in the advanced economy before. This production technology originally
was capital intensive when installed in the advanced economy. At the time of first
implementation the technology embodied in the respective capital good was the newest
technology and hence had a high price. The invested capital had a high value and hence was
capital intensive at the beginning of the capital good’s life cycle. To give an example, a capital
good had a value of 10 units of currency and employed 10 unit of lower skilled labor when it is
installed. Skill-biased technological change leads to a depreciation of the installed capital
vintage in the advanced economy, let us assume at a rate of 10 percent a year. Hence after some
years this capital vintage is worth only half of the original value. Hence capital intensity has
decreased through machine depreciation. An originally capital intensive process has turned into
a labor-intensive process as the same 10 units of labor are now combined with half of the value
of capital. With capital depreciation this machine vintage and its production process turns into
a labor intensive process. At some stage this capital vintage and the respective production
process is fully economically depreciated under the wage-interest rate relation in the advanced
economy. A new capital vintage becomes more profitable and replaces the old vintage.
However, having fully depreciated the machine in the advanced economy at relatively high
wages the technology now has tuned into a labor-intensive process. From the viewpoint of the
owner in the advanced economy this machine and the embodied technology can now be
transferred to a labor abundant country. As in the advanced economy the switch point of full
depreciation is determined by the wage rate in the advanced economy, the wage gap between
advanced and labor abundant countries generates rents from this technology transfer. Let us
assume that the machine vintage was fully depreciated at a wage rate of 10 units of international
currency in the advanced economy. Than the firm knows that the same machine would still
make profits if the firm could find a location where the local wage rate is at most 9 units in
international currency. Thus a transfer of this old technology is profitable for the transnational
firm if it can find a country where wages are 9 units or less. Searching for such a location the
firm can easily identify labor abundant developing economies in which wages are only one unit
of international currency. Hence, there is a large wage gap – in this example 9 to 1 - and the
transfer of the technology leads to rents generated by this wage gap. The segmentation of global
labor markets allows for the emergence of such rents.
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Are these rents a temporary phenomenon? No, these rents may not disappear for a very long
time. There are two reasons for a continuous existence of such rents.
(i) Unemployment due to Lewis labor pool conditions persists as long as the Lewis turning
point has not been reached. Even if an economy comes close to the Lewis turning point, the
production process may be shifted to another country in which the wage gap is still high.
Furthermore, population growth is particular high in the poorest countries and hence will add
additional labor to the Lewis labor pool. Thus, at the global scale there is no turning point in
the foreseeable future.
(ii) To absorb labor by offering jobs in a modern sector capital needs to be accumulated and
machines need to be physically existing and installable. For a transnational firm access to
finance and hence the ability to finance such investments would not be a problem. However, a
problem arises when looking at the physical capital, the machines. The installable machine is
available as the result of a technological depreciation process. Existing machines have no or
very low values as they are depreciated. As they were originally produced in an advanced
economy they are not reproducible for this value. These physical machines are of limited
supply, as they are dismantled from the depreciated stock of machines in advanced economies.
Hence, there is a limited machine capital. In addition there is also a lack of low price machine
capital due to a lack of an own machinery industry in developing countries. Not only that the
elasticity of supply of physical machines from transnational firms is low. Even more, the
technology is not adjusted to the skill and labor conditions in the developing countries.58 Only
recently emerging countries like China or India are on the way to develop a significant own
investment good sector which may be able to develop own technologies better adjusted to
conditions in these countries. Thus, neither the disappearance of the still growing Lewis labor
pool at a global scale, nor the supply of sufficient physical capital to absorb this labor pool can
support the idea that the rents from global sourcing are disappearing during a foreseeable time.
As the global value network is controlled by the headquarters in advanced economies these
rents can be completely distributed within the transnational firm. In the scenario of the classic
capitalist firm shareholders benefit by far most from these rents. Shareholders establish
incentive systems which channel these rents to the capital owner turning a potentially inclusive
rent distribution into an exclusive one. It should also be emphasized that these are potentially
pure rents and not factor rewards. So capital is already rewarded according to market returns
including an adequate risk premium. In contrast, in a stakeholder firm all kind of groups may
benefit including the local producing task. Local resources could be paid above local wage, they
could enjoy a higher degree of occupational safety or be included in social security or health
care programs.
5.2.2 Rents in independent trade processes
Independent trading firms: The second link for a technology transfer from the advanced
countries to backward economies is through pure trade. In this case a local firm in a developing
country can link up to a global value network by supplying a task or intermediate good for the
international value chain. Three preconditions are crucial for this to happen, first the local firm
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has comparative advantages in the respective task or intermediate good; second, the firm has
the technological capability to produce a high quality products which can be an element of such
a global value chain; and third, local entrepreneurs or managers are able to acquire respective
orders, and hence have the necessary technological and engineering skills, and managerial and
communication capability for doing so (Ernst and Kim, 2002; Gereffi et al., 2005). In this
scenario the entrepreneur is the most important link in the chain that connects the local
backward country or region with the advanced world. The entrepreneur is the key element from
the perspective of the backward country, the entrepreneur is the only one that can substitute for
the function of the foreign firm. His ability to imitate and transfer the imitated technologies to
the local conditions and simultaneously keep connectivity to the international network
determines the success of an independently acting local firm. While in a first phase this
imitation is likely to be related with a product that is more standardized and less complex with
respect to the technology and production process, learning by producing may lead to a fast
upgrade of the technology level in particular when clusters of production can be formed.
Imitation also means imitation of organizational structures. Hence when such local firms
become more mature they can even expand towards establishing an own international network.
This step often is related to emerging market economies. They are not just emerging as markets
with an increasing purchasing power, these economies are also characterized by the ability of
an increasing number of firms to become globally active and imitate mature global firms so far
most often located in advanced economies.
With successful local entrepreneurs as elements in international value network it becomes likely
that developing countries are included in the rent distribution within such a network. If these
firms can be integrated in an international value chain these entrepreneurs are in a similar
position as described for the case of FDIs. In this scenario, instead of transnational firms
entrepreneurs and higher educated labor as manager or engineer arrange the crucial technology
transfer due to their ability to imitate the required technology and organize the connectivity.
They make use of comparative advantages and combine their physical capital with low wage
local labor. Hence rents which were generated by global labor market segmentation and the
large wage gap between advanced and developing economies can be taken also by local
entrepreneurs. We now observe that local entrepreneurs and high educated labor is potentially
able to participate in the rent distribution of international value networks. Hence at least a group
in a developing country namely, local entrepreneurs, could be included in the rent distribution.
Participation in wealth and capital accumulation by local entrepreneurs through an increasing
number of decentralized small and medium sized firms linked to the industry sector could allow
to establish a middle class. However, this depends on market conditions and the degree of
competition for these goods from such developing economies firms. Low profit margins in
developing economies are due to high competition in buyer-driven value chains could again
redistribute rents to value networks controlled by firms of advanced economies. Competition is
carried out by squeezing wages instead of increasing productivity (Giuliani et al., 2005).
Further, an increasing wage gap is not only a phenomenon in advanced economies but also
widely observed in developing countries (Wood, 1997; Verhoogen, 2007; Feenstra and Hanson,
1997; Hanson and Harrison, 1999; Gindling and Robbins, 2001; Attanasio et al., 2004; Marjit
et al., 2004; Goldberg and Pavcnik, 2004. Lee and Wie, 2015; Zhang, 2015). Hence, the
increasing wage gap in successful middle income developing countries can be regarded as
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another consequence of skill-biased technological change, now transferred to developing
economies (Verhoogen, 2007). The argument suggests that an increase in foreign direct
investment (Feenstra and Hanson, 1997; Lee and Wie, 2015) and trade openness (Hanson and
Harrison, 1999; Goldberg and Pavcnik, 2004) is linked to a rise in relative demand for skilled
labor. The fact that transferred technological change is skill-biased technological transfer leads
to a compositional change in the products produced by developing countries with the mix
shifting towards more skilled-labor intensive products (Goldberg and Pavcnik, 2004). Wage
differentials for skills widen corresponding to trade liberalization. Trade policy-induced change
in industry wage premiums may disproportionately affect workers at the lower end of the wage
distribution, i.e. the higher skilled gain relatively more. Incentives to export in developing
countries generate differentials in quality upgrading. More productive plants increase exports,
produce a greater share of higher-quality goods, and raise wages relative to initially lessproductive plants in the same industry (Verhoogen, 2007). However, the skill premium alone
cannot fully explain the increase in inequality in developing countries; they also identify other
factors like an alleged increase in the size of the informal sector that is presumed to offer worse
working conditions and lower wages and which is simultaneously expanding with a high wage
formal sector (Goldberg and Pavcnik, 2004).
As a further consequence pure labor is only partially or not included due the same arguments
as we discussed before with respect to rent distribution of foreign firms. These rents are part of
the observable increase in inequality we find in successful developing countries and emerging
markets.
However, the discussed rents are likely to be a major incentive for local entrepreneurs to
become active and they are a reward for making these technologies locally owned. With the
imitation by a local firm the technology has completely arrived in the developing country. This
is an important step as the technology is not just transitorily available but a solid base for further
development. Hence some of the rents can be regarded as rewards for this important step. An
active local entrepreneur is the most limiting factor that is needed to develop a self-sustaining
formal market economy. Such entrepreneurs not just need to have the relevant skills, either
technological engineering or managerial, they must also find sufficient infrastructure and
institutional conditions.

5.2.3 The role of the local government in developing economies
For developing a market economy inclusive growth requires the development of
entrepreneurship. In addition to large firms, small and medium size firms are important. Such
decentralized firms can be a driving element of capital and wealth accumulation and lead to
high employment. In order to let entrepreneurs search for opportunities, realize new business
ideas and newly found firms, or in order to expand existing firms, institutions for a well working
market system need to be created. Some of them have already been mentioned (see section 3.3).
First, as it is likely that a local firm connected to an international value network can gain rents,
firms in the formal sector can be regarded as an income source for the government and public
administrative body. If the administrative sector is low paid and culture does not proscribe
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bribery, bureaucracy may try to channel some rents in its own favor. (Robertson and Watson,
2004). Even if corruption is perceived correctly, firms believe in its arbitrary nature. That is,
corruption hits all, even though not all firms are currently involved (Doh et al., 2003). If the
corruption level becomes too high and reduces activities of firms (Wei, 2000) economic
development is strongly damaged. Therefore, groups that have economic power like
entrepreneurs, the financial sector or the government may benefit from those rents, while labor
has less opportunity. However, from the discussion it becomes quite clear that bureaucracy can
absorb such large share of the rent that the incentives for entrepreneurs disappear. As a result a
corrupt bureaucracy may become a serious cause for low growth of markets and a serious
obstacle for technology transfer to such countries.

Figure 5.4 relates economic success measured by GDP per capita to the degree of corruption in
a country measured by the corruption perception index (CPI). As a higher CPI indicates less
corruption it becomes apparent that high income economies perform better and have a lower
level of corruption.
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Figure 5.4 Corruption Perception Index and GDP per capita (constant 2005 US$) for 160 countries
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The second element directly related to government activities is the design of trade and
internationalization policy. When designing trade policy governments have to balance two
objectives. Conditions in the country must be attractive for foreign firms to invest, and the
foreign firm should be encouraged by incentives or forced that technology is in fact transferred
to local resources. A problem in this respect could be a race to the bottom in which countries
try to attract foreign firms no matter of the social costs.60 E.g. the Chinese government carefully
designed policies that lead to joint ventures or firm cooperation that fostered technology transfer
to Chinese resources. In the first phase of Chinese open up policy the spill-over effects were
much less and the local economy could not grow as fast as in the second phase since the 90s
when the Chinese took more care of such transfer processes. The Chinese case also shows that
not a pure liberal trade policy is most successful, but one which is directed towards the countries
own interest in particular with respect to the transfer of know-how.
The third element that could be of high relevance are active international rules or institutions.
International organizations can promote rules which can lead to more inclusiveness. An
example is the enforcement of work protection. These institutions, even if they may not have
direct enforcement power have the ability to enforce certain rules by making conditions public.
In particular work protection conditions and health conditions can be generally acceptable
objectives. Furthermore, housing, fresh water or sanitary facilities or even hospitals for migrant
or regular workers and their families could be in the focus of such rules that might be
established. Seals of approval could assure this quality management and serve as a means of
communication towards both, the public and the consumer. This kind of communication and
disclosure of good or bad conditions is a step towards higher market efficiency. For many
consumers the “fairness” and “non-exploitation” during the production process can be an
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important element that characterizes a product. Therefore, if these informations are not
available consumers cannot differentiate and asymmetric information leads to market
inefficiency.
However, even if public institution are not able or willing to establish such information and
control networks private organizations could easily substitute for missing governmental
institutions and rules. NGOs can establish private rules and certify those producers who follow.
If these NGOs are able to establish a network that is transparent and easy to understand they
may become able to establish a reliable instrument that helps the consumer to obtain more
relevant information for better decisions.

6. Effects of technological change and international technology transfer – a global
perspective
While the issue of inclusiveness so far was discussed within the technology driven growth
process of countries and country groups it is also worth to look at a comparable global picture.
So far most discussion focused on income and productivity differentials either between
countries or within countries. Differentials between countries compare averages of per capita
income for each country. And studies focusing on within country differentials try to explain
income differentials within an economy. Considering the world income distribution and the
question which groups could benefit from the global development is a new perspective. Hence
recent contributions tried to focus on such an integrated view (Milanovic, 2011; 2013;
Bourguignon and Morrisson, 2002). By taking this perspective we can ask two questions: How
did the recent process of world development, characterized by skill biased technological
progress in the advanced economies and developing economies and a dynamic world market
integration of large shares of the world population with lower income, affect the world’s income
distribution? Who gained in particular from this process and who could not gain significantly
or even had to experience losses?
So far, in sections 4 we looked at the advanced economies and inclusiveness within advanced
economies, or in section 5 we examined inequality within developing economies and also
between developing economies. Milanovic (2013, figure 3) gives another example for
comparing inequality within countries by choosing representative countries (US, Brazil, and
Sweden) for certain groups. Here, the US stand for Anglo-American model of market economy,
Sweden for a more European model and Brazil for conditions in emerging markets.
However, in contrast to these country comparisons of inequality we now try to obtain a more
integrated global view. In such an integrated global view individuals are taken as global
citizens.61 Hence a global income distribution for all citizens no matter of the country of origin
can be described. Milanovic (2013, figure 3) presents a “World” Gini coefficient derived from
such an integrated concept for the world income distribution and shows how much the global
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income distribution is more unequal than the one of any representative country.62 However,
more interesting than the pure level of the Gini, in particular with respect to the question of
inclusiveness, is the development over time. The results indicate that there is barely any change
in world inequality during the last two decades, measured by the global Gini coefficient.
However, this is the most aggregate and broadest of all views. Having in mind the more detailed
discussion of the above sections and asking the question of inclusiveness we must find
corresponding effects in this integrated view of the global income distribution.
Hence we take a closer look into this joint and integrated distribution. First, we would like to
get some idea about the ranges of overlapping income levels. If two countries have different
overall income levels then it can still be that the upper income groups in the poorer country
have a similar income as the lower income groups in the richer country. Milanovic (2013, figure
7) illustrates this overlap by presenting the country income for USA, Russia, Brazil, China and
India compared to the percentile of world income distribution. He shows that e.g. the median
income in Brazil has an income position located at around the 60th percentile of the world
income distribution. This 60th percentile is also the income level that accrues to the lowest five
percent in the US. In turn this means that the lowest US incomes are comparable to the median
Brazilian income. Taking the lowest five percent US income for comparison, in China only the
top 15 percent reach this level and in India only the highest five percent have a comparable
income level. However, given the large populations of both, this still represents some 200 and
60 million people, respectively and already indicates how economic changes in these countries
affect the world income distribution. In order to discuss these dynamics of world income
distribution and the question of inclusiveness Milanovic (2013, figure 5) focuses on the concept
of the Lorenz curve.
Comparing the Lorenz curves for 1988 and 2008 he shows that the two curves are very similar.
Thus, the world income distribution described by this measure does not seem to have changed
too much from an overall perspective. However, the two curves intersect somewhere further to
the right than the 80th percentile and hence indicate some relative changes. That is, up to this
percentile the average of the accumulated income share was higher in 2008 than 20 years before.
We may derive that these income groups had been at least weekly included in the positive
income effects of technological change. However, with the Lorenz curve we cannot see the
redistribution within the lower 80 percent. Turning to the “rich” end of the income distribution
another pattern appears. In 2008 the upper one, five and ten percentiles earn a larger share than
in 1988. This is a redistribution in favor of the highest percentiles of world income. That is,
even though the Lorenz curve in general does not show dramatic changes we can identify two
relatively winning groups leading to a change in the structure of the world income distribution.
We further explore this pattern using the relationship between the each percentile of the world
income distribution and the percentage income change between 1988 and 2008 presented in
Milanovic (2013, figure 5)
He shows that taking a median gain of around 40 percent, starting with the 20th percentile
middle income groups up to the 70th percentile were increasingly gaining, with the strongest
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gains between the 40th and 70th percentiles. Diffusion of technology towards countries which
before were not able to use modern technology is most likely a major reason for this decrease
in inequality (Firebaugh and Goesling, 2004). In particular large emerging market economies
and most particular China contributed to the gains of this income group and therefore a higher
equality of world income distribution (Milanovic, 2013; Bourguignon and Morrisson, 2002;
Davies et al., 2007; Ferreira and Ravallion, 2008). In China both, poverty reduced due to
reforms in the agriculture sector and large growth rates in the industry sector enabled a
significant share of the labor force to get jobs with higher productivity and higher income (Khan
and Riskin, 2001; Fan et al., 2004; Meng et al., 2005; Dollar, 2007). This positive development
in emerging markets, however, is contrasted by difficulties of large groups of households in
advanced economies, Latin American or former Communist economies (Milanovic, 2013) and
the fact that the very rich gained extraordinary, Therefore, we see forces which may neutralize
each other leading to only marginal overall changes in world income distribution.
The upper 35 percentiles of world income distribution also represents to a large extend
households in advanced economies. Except for the very rich most of these groups are far below
the median real income gain. They are under pressure from two sides. Both, skill biased and
routine biased technological change, and competitive pressure from internationalized
production seem to be the driving forces responsible for the difficulties of these income groups.
The falling behind of large groups in these countries sheds an interesting light on the current
functioning of especially the advanced economies. While we do not observe that advanced
economies are on average in a difficult situation, there are stark differences within. The highest
income groups are still gaining massively relatively to other groups in the country and
worldwide. Middle and low income groups fell relatively behind, possibly due to the lack of
participation in the overall benefits of technological change. The most alarming fact, however,
is that the poorest five income percentiles gained absolutely only very little (just about enough
to reduce absolute poverty) and lost massively in relative terms. So even if poverty reduction
made progress during the last decades, the lowest five percentiles could still not equally
participate in the global income gains.
We can now turn back to the overall question of this contribution and try to give an answer
from a global perspective. Is technological change socially inclusive?
For the global perspective the income-income change perspective presented by Milanovic
(2013, figure 5) can help to give a differentiated answer. We use the term that a process of
technological change and growth was “inclusive” for a group by relating the respective effects
to the median effect. A process is regarded as “strongly inclusive” if it could gain more than
the median. A process is “weakly inclusive” if it could not reach the level of the median, and a
process is “non-inclusive” if absolute income remain broadly unchanged.
With this definition we can give concluding answers. Technological change and the global
diffusion of technological change via technology transfer was strongly inclusive for a large
range of middle income groups of the global income distribution. These middle income groups
are located in emerging markets and middle income countries (Farrell et al., 2006; Kharas,
2010). In particular Chinese higher and upper middle income groups were included in the
positive effects of this process through rather high income growth. Middle and lower income
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groups in the advanced economies however were only very weakly included in the benefits of
technological change during the last two decades, even if technological change has its origin in
these countries.
The richest global income groups gained significantly and contributed to higher income
inequality in particular in advanced economies. Alarming however remains that the poorest five
percentiles were almost excluded from the benefits that technological change had brought to
global development.
7. Policy implications
The major channel of transfer of new technologies and innovations is through the connection
of developing countries to the international value chain or network. This connectivity together
with the appropriate local conditions combine to a technical, economic and business capacity
that allows to form a modern manufacturing sector. Firms in this modern manufacturing sector
should follow a dual strategy. First, they should continuously be able to match requirements of
international competiveness and remain a receiving element of innovations originally
introduced elsewhere. Keeping connected enables the transfer and imitation of technological
change generated by other firms in other economies. Second, firms in the domestic
manufacturing sector should use their technological, economic and business capabilities to root
themselves as much as possible in the domestic economy by building backward and forward
linkages, which can generate spill-overs and promote the development of a domestic market.
Linkages and spill overs will allow other firms to develop and enhance the domestic industry
sector. Moreover, technological capability can also be extended to other fields which could
match opportunities provided by a high potential demand of domestic costumers. If the
domestic market can absorb a large amount of goods belonging to medium-low- or mediumhigh-tech products, like motorbikes, sewing machines, tools, furniture, clothing, manufactured
consumption goods, or simple investment goods, internationally connected firms can use their
international connectivity and abilities to develop the domestic markets for such goods. This is
even more appropriate as these goods are often in accordance with the international comparative
advantages. Enhancements towards domestic markets and expansion of product variation might
serve not only domestic needs in terms of product characteristics and price. Such an extension
of activities may also prepare for markets in other countries with comparable characteristics
and opens up further opportunities for south-south trade. Firms following this path switch roles
by moving from being a dependent task node in a complex value network to being an organizing
node or headquarter in a less complex production chain. This is a new role that needs to be
learned. However, it is an important step as it reduces the dependence on the current value
network.
An active and comprehensive policy to promote the two strategy pillars of successfully
operating modern sector firms should address at least three main fields of policy action: capacity
building, promotion of international market connectivity and promotion of well-functioning
domestic markets. These require the provision of appropriate infrastructural conditions.
Furthermore, the traceability of production and environmental conditions is an important aspect
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with regard to consumer choices in favor of improved working conditions and sustainable
development.
Capacity building
A market driven development of modern manufacturing industries requires entrepreneurs.
Entrepreneurs are the key actors who can discover opportunities and match them with business
activities. Successful entrepreneurship in the industry sector requires, apart from personal
characteristics, technical, economic, business, and communication skills. In developing
countries we clearly see a lack of such capacities. Differentiated schooling systems that can
provide the necessary capacities are needed.
(i) Education in engineering, communication and business skills at university level will help to
bring about entrepreneurs, managers and engineers who are able to imitate technologies and
business models and explore opportunities. Such education programs should be located in
developing countries and supported by partnerships with advanced economies to adjust
teaching, examples and experiences to domestic conditions, thus reducing incentives for high
potential young people to flow off domestic societies by studying abroad. (ii) Vocational
training and professional education below college level is another important aspect of capacity
building. Many jobs in the industry sector require specific skills which need to be learned on
top of general schooling. (iii) Internship programs for potential entrepreneurs in successful
firms of the domestic economy or in international firms help to get experiences with firms in a
real business environment. Such internships simultaneously build connectivity channels to
global value networks. (iv) Advisory and consulting programs as known from venture capital
and the SME sector in advanced economies, e.g. like the “business angels” etc., could transfer
business experiences to less experienced emerging firms and entrepreneurs in developing
countries.
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Promotion of international market connectivity
Connectivity to international value networks requires two conditions. The domestic firm must
be able to offer a competitive product, and the domestic firm must be able to match producible
product characteristics with costumers’ wishes. That is, a domestic entrepreneur needs to find
information about potential corporate customers to communicate with. At the same time
international corporate customers need to find potential suppliers and assess their reliability,
quality and credibility. Investments in such information are expensive on both sides and may
serve as a barrier to market entry. Thus, an institutionalized organization providing such market
information and evaluation may help to overcome this information asymmetry on both sides.
The classical chambers of industry and trade may cover this idea of an institutional function.
They collect information, analyze the business environment and suggest how conditions may
improve. They also know the firms they accompany and have information that the firms need.
These platforms can be expanded to organize the international connectivity more
systematically. Such a platform can be a forum for information exchange about product
portfolios of domestic and international firms, project calls and project negotiations,
intermediation of judicial conflicts between domestic and international firms, and even offer
information and access to international financial markets.
With respect to the financing of domestic industrial projects such platforms may also play a
role. While FDIs are projects which are fully financed by international firms, domestic firms
often have to rely on domestic financial sources. This is difficult because the finance sector is
often not well developed. Thus we suggest that foreign direct finance (FDF) may become an
instrument that channels resources from advanced economies to modern sector investment
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projects. This instrument may become a realistic channel of finance if information asymmetries
can be reduced by such institutions and an efficient monitoring can be organized even if the
financing institution is not a domestic bank. Then financing such projects can be regarded as a
kind of venture capital from the perspective of the financial firm.
Promotion of functioning and expansion of domestic markets
For the functioning of the domestic market we generally see similar fields of discussion.
Institutions must enable a match of opportunities offered by the market to entrepreneurs. If for
a certain stage of development certain product groups are on potential demand in a country
domestic firms should be enabled to become a major supplier of such products if it fits in the
pattern of the countries comparative advantages. However, even if the domestic market is
characterized by matching products with customer’s needs and their resulting willingness to
pay, high domestic transaction costs regarding information and administration as well as high
uncertainties, both natural and government made, are often an obstacle for domestic firms to
target the domestic market. And keeping them away from exploring related but new fields of
business that varying from existing activities. Here again instruments similar as for connecting
to the international market can help to connect to the domestic market and even further, actively
develop the expansion of the domestic market. Markets which yet do not exist because of too
high information, transaction and institutional costs should not be disregarded. Markets can be
actively created by promoting entrepreneurial activities if a set of potential opportunities exist.
Cooperative economic zones
Cooperative economic zones (CEZ) are a combination of special economic zones and a specific
kind of development and aid policy of advanced economies. They present an instrument to
concentrate and implement the elements of capacity building, promotion of international market
connectivity, and promotion of functioning and expansion of domestic markets in a
geographically closely defined area. Thus, the institutions that are broadly described above are
located in these zones, for which a functioning infrastructure for physical processes,
information, knowledge and functioning institutions are the backbone. A CEZ is typically also
defined by the following elements:
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(i) A CEZ is managed cooperatively by the domestic administration of the LDC and a comanagement coming from a supporting advanced economy taking over consulting
responsibilities and sponsorship. The cooperative management is in charge for the functioning
of all economically relevant institutions and is responsible to guide and assist foreign and
domestic firms. Domestic firms are supported either to connect to international value chains, or
to develop and expand domestic markets in existing or new fields. Domestic firms can also be
escorted to foreign direct finance.
(ii) Foreign firms are advised when entering the domestic economy and will benefit from a
functioning infrastructure, institutions and reliable information needed for an investment. A
CEZ may also be included in cooperative trade policies. Such policies can give incentives for
more economic, social and income inclusiveness. E.g. foreign directly investing firms may be
rewarded if they cooperate with the local economy and link up sufficiently with local firms.
Exporters may be rewarded if they enforce higher occupational health and safety regulations or
pay higher than normal wages. International firms may be rewarded if they actively contribute
to education and capacity building programs by offering internships or providing assistance for
entrepreneurial or managerial education and other required skills. International importers may
obtain better finance conditions if they cooperate with local firms.
(iii) Incentives and policy measures currently discussed for promoting more inclusiveness in
the gains of technological change can also be transferred to other fields. The establishment of
sustainable industrial development can be similarly addressed. Expertise of CEZ institutions
can help to give advice on how to establish sustainable industrial processes and help firms to
find funding or even give financial support. Furthermore, monitoring possibilities and
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proximity of the respective processes can give high credibility to both, the effectiveness of the
intended policies and financial sources.
(iv) Even experiences with an introduction of a social security system can be made. Most
advanced economies have implemented a social security system. Hence, learning from the
functioning and the problems of such system is important for a society in a developing country.
(v) Experiences from CEZ may be seized for the elaboration of a pro manufacturing
development strategy and for an efficient support system that can help such development.
Global certification of production and environmental conditions
Most markets are markets for non-homogenous goods. Unlike homogenous goods, these
products have multi-dimensional properties and characteristics which are all considered when
purchasing decisions are made. The price is one of many relevant properties, but it is not the
only one. If consumers have additional information about characteristics of goods they can
decide themselves whether this information is relevant for their choice or not. Such product
characteristics are pure properties like design, quality, technology, efficiency, or userfriendliness. These properties are either easily observable, or they may be revealed by the firms
themselves. Firms can explain the advantages of the new technology embodied in the product,
or the advantages can be revealed by experts testing the product and evaluating it or comparing
its characteristics. Anyhow, often consumers need information which are hidden even if they
are important for a decision, because they are elements of their preference order.
For many consumers one important characteristic of a product is the quality of the production
process. The way how a good is produced is an element of consumer preferences. With respect
to industrial goods two dimensions are in the focus of such production processes, (i) the social
dimension, and (ii) the environmental dimension.
(i) The social dimension includes occupational health and safety conditions, fair wage, or other
measures for supporting very low income labor groups. If a production process is organized in
a way that social standards are implemented, consumers might prefer this characteristic and
would be willing to pay a higher price. Inclusiveness of all producing factors in the rents and
benefits of technological change and globalization may be a valuable characteristic for a
consumer’s buying decision.
(ii) With regard to the environmental dimension consumers may have preferences for
production processes consistent with sustainable environmental conditions. Thus they may be
willing to pay a price for products that contain this characteristic.
The most critical problem for both dimensions is consumers’ access to reliable information.
The production process is a crucial part of the business and production concept of the firm an
thus often hidden. Hence, it is very difficult for an individual consumer to get hold of such
information. Since this information would promote an efficient choice of the consumer,
collecting and providing this information is a public good. An instrument to provide such
information would be a global and credible certification system. A reliable and hence credible
global institution (public or private) would launch a certification system in value chains that
could be certified as being “socially inclusive” or “environmentally sustainable”.
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8. Summary and Conclusion
Technological change is one, if not the most important, engine for economic progress and can
be a powerful process that opens-up opportunities to increase social welfare and to deliver social
benefits. The main concern in this context is whether all parts of society participate in the gains
of technological change and hence, if the benefits are inclusively shared. Whether opportunities
from technological change turn into real and inclusively distributable benefits for a society
depends on a number of conditions. The belief that technological progress is always beneficial
is only true in a world where only efficiency matters. On a political level, a substantial
discussion has taken place over the past three decades on the need to raise ‘efficiency’ of
national economies. However, social evaluations of a distributional outcome go beyond the
criteria of pure efficiency, even if efficiency is important. Hence, as long as societies care about
the distribution of income, an equitable allocation of benefits matters. In this light, our main
focus is the question of inclusiveness for the global process of innovation and technological
change. Our consideration includes asymmetric labor market effects and firm structure effects
for the advanced economies as well as the channels of technological transfer from advanced
economies to developing economies that allow these developing economies to participate in the
benefits of technological change and the related economic and social development.
By introducing a conceptual framework of technological innovation, structural change and
economic development as well as social inclusiveness we show that under second best
conditions it depends on a society’s decisions and regulations whether technological change
leads to benefits for a sufficiently large number of people or favors only small groups. While
the first scenario would be associated with inclusive growth the latter leads to more inequality
and income disparity. Hence, if societies have any idea of what is an unjust income distribution,
inclusiveness matters. Therefore, a discussion of technological change cannot be reduced to the
issue that technological progress and innovation is the major source of income growth and
structural change. It is important to ask who is able to benefit from this technology-induced
process of structural change and growth and development. We focus the discussion on two
major dimensions - technological innovation and the transfer of technologies - to elaborate the
effects of technological change on world growth and development and the question of
inclusiveness.
The first dimension, technological innovation that originates in advanced economies, is the
driving force of per capita income growth. Technological change is skill biased and affects
social inclusiveness while driving the overall growth process. The objective of firms to reduce
labor costs and therefore to look for feasible, sufficiently inexpensive technologies to substitute
low and medium skills is responsible for skill biased technological change in advanced
economies. This skill biased technological change (SBTC) and the more recently discussed
routine biased technological change (RBTC) has been a major cause of an asymmetric
development of jobs and income in advanced economies. Furthermore, through trade and
international integration labor market segments of different countries are linked together
globally. Thus, according to the factor price equalization theorem labor groups in advanced
economies implicitly compete with similar skill groups in developing countries and emerging
markets. Driven by both elements, SBTC and the internationalization of production, we observe
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a polarization of job growth towards low and high income jobs and a shrinking of the middle
class in recent years.
Further, during the last three decades new technologies, in particular information technologies,
also changed the structure of the firm and through this the extent to which different types of
labor share the results of higher productivity. A change in the structure of the firm towards
global value networks that organize a global value chain opens the chance of transferring
technologies and know how towards developing countries.
Hence, the second dimension, the transfer of technologies to developing countries via direct
transfer or imitation, is a substantial feature of globalization of trade and investment.
Technological change affects all countries that introduce technologies new to their domestic
production. This happens mostly through either a direct transfer via FDI and trade, or through
imitation done by domestic firms and entrepreneurs amplified by international trade relations.
However, entrepreneurs in developing economies can only be inspired to search for
opportunities, imitate international technologies and link up to global markets if the business
environment in these economies is sufficiently encouraging. Among others, such conditions
include appropriate human capital, infrastructure, and functioning institutions like the
protection of property rights, low levels of corruption and political and macro-economic
stability. As far as technology transfer by international integration is concerned not all trade is
equally beneficial. Manufacturing trade is seen to be most beneficial in terms of promoting
modernization and the modern sector, which is the key sector for sustainable development. This
structural transformation and modernization process allows for a diffusion of technology and
helps to make transferable technology broadly available and controllable in the local developing
economy.
Technological innovation and globalization is, however, not fully inclusive in developing
countries. To a large extend technology transfer is organized through global value chain
networks. Transferring a technology to a developing country may be a particular profitable
investment at lower wage rates.
With a large wage gap between advanced and developing economies, internationalization of
production and the transfer of technology via global value networks not only generates
efficiency gains, but also rents. The distribution of these rents determines, how inclusive this
transfer of technology is. For a typical multinational enterprises (MNE as shareholder-firm)
management and shareholders can be expected to gain from these rents. However, there are
more agents, even outside the firm, who can channel rents into their own direction. Through
corruption politicians and bureaucrats can participate in rent distribution. If corruption becomes
too extensive and firms reduce their activities, the struggle for rents will even have a negative
aggregate impact. Finally, a government can also influence technology transfer and rent
distribution through its trade policy.
Moving the discussion of inclusiveness from a country level perspective to a global one, three
major phenomena can be observed. First, total disparity measured by a global Gini coefficient
has not changed dramatically. Second, in more detail we can see that upper middle and high
income groups in emerging markets and middle income developing economies could gain from
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innovation and technological change. Third, middle income groups in advanced economies,
however, could only weakly gain or were not included in the distribution of benefits from the
process of technological change and overall income growth even if most technological
innovations were generated in the home countries of these groups.
Finally, we suggest policies including capacity building, promoting international market
connectivity as well as functioning and expansion of domestic markets, the introduction of
Cooperative Economic Zones (CEZ) and the implementation of independent, global
certification of production and environmental conditions to give consumers a choice.

81

References

Acemoglu, D. (1998). Why Do New Technologies Complement Skills? Directed Technical
Change and Wage Inequality. The Quarterly Journal of Economics, 113(4), 1055–1089.
Acemoglu, D. (2002). Directed Technical Change. The Review of Economic Studies, 69(4),
781–809.
Acemoglu, D. (2007). Equilibrium Bias of Technology. Econometrica, 75(5), 1371–1409.
Acemoglu, D., & Autor, D. H. (2011). Skills, Tasks and Technologies: Implications for
Employment and Earnings. In O. Ashenfelter & D. E. Card (Eds.), Handbook of Labor
Economics, 4B, 1043–1171. Amsterdam: Elsevier B.V.
Acemoglu, D., & Ventura, J. (2002). The world income distribution. Quarterly Journal of
Economics, 117(2), 659-694.
Adair, A., Berry, J., McGreal, S., Sýkora, L., Parsa, A. G., & Redding, B. (1999). Globalization
of real estate markets in Central Europe. European Planning Studies, 7(3), 295-305.
Aghion, P., & Howitt, P. (1992). A Model of Growth through Creative Destruction,
Econometrica 60(2), 323-351.
Aghion, P., & Howitt, P. (1998). Endogenous Growth Theory. Cambridge: MIT Press MA.
Alderson, A. S., & Nielsen, F. (2002). Globalization and the Great U-Turn: Income Inequality
Trends in 16 OECD Countries1. American Journal of Sociology, 107(5), 1244-1299.
Alvaredo, F., Atkinson A.B., Piketty, T., & Saez, E. (2014). The World Top Incomes Database.
Retrieved from http://topincomes.g-mond.parisschoolofeconomics.eu/. Accessed 15/12/2014.
Attanasio, O., Goldberg, P. K., & Pavcnik, N. (2004). Trade Reforms and Wage Inequality in
Colombia. Journal of Development Economics, 74(2), 331-366.
Autor, D. H., & Dorn, D. (2013). The Growth of Low-Skill Service Jobs and the Polarization
of the US Labor Market. The American Economic Review, 103(5), 1553–97.
Autor, D. H., Katz, L. F., & Kearney, M. S. (2006). The Polarization of the U.S. Labor Market.
The American Economic Review, 96(2), 189–194.
Autor, D. H., Katz, L. F., & Kearney, M. S. (2008). Trends in US Wage Inequality: Revising
the Revisionists. The Review of Economics and Statistics, 90(2), 300–323.
Autor, D. H., Katz, L. F., & Krueger, A. B. (1998). Computing Inequality: Have Computers
Changed the Labor Market? The Quarterly Journal of Economics, November 1998.
Autor, D. H., Levy, F., & Murnane, R. J. (2003). The Skill Content of Recent Technological
Change: An Empirical Exploration. The Quarterly Journal of Economics, 118(4), 1279–1333.
Baldwin, R. E., & Martin, P. (2004). Agglomeration and regional growth. Handbook of
Regional and Urban Economics, 4, 2671-2711.

82

Baldwin, R.E., & Forslid, R. (2000b). Trade Liberalization and Endogenous Growth: a Qtheory Approach. Journal of International Economics, 50, 497–517.
Baldwin, R.E., & Forslid,R. (2000a). The Core-Periphery Model and Endogenous Growth:
Stabilizing and Destabilizing Integration. Economica, 67, 307–24.
Baldwin, R., & Okubo, T. (2014). Networked FDI: Sales and sourcing patterns of Japanese
foreign affiliates. The World Economy, 37(8), 1051-1080.
Baldwin, R.E., & Seghezza, E., (1996). Trade‐induced investment‐led growth. NBER Working
Paper No. 5582.
Barro, R. J. (1991). Economic Growth in a Cross Section of Countries. Quarterly Journal of
Economics, 106, 407-43.
Barro, R. J., & Sala–i–Martin, X. (1995). Economic Growth. New York: The MIT Press.
Barro, R. J.,& Lee, J. W. (1993). International Comparisons of Educational Attainment. Journal
of Monetary Economics, 32, 363 - 94.
Black, D., & Henderson, V. (1999). A theory of urban growth. Journal of Political Economy,
107(2), 252-284.
Blalock, G., & Gertler, P. J. (2004). Learning from Exporting Revisited in a less Developed
Setting. Journal of Development Economics, 75(2), 397-416.
Borensztein, E., Gregorio, J. de, & Lee, J.-W. (1998). How does foreign direct investment affect
economic growth? Journal of International Economics, 45(1), 115–135.
Borjas, G. J., & Ramey, V. A. (1995). Foreign Competition, Market Power, and Wage
Inequality. The Quarterly Journal of Economics, 110(4), 1075–1110.
Bourguignon, F., & Morrisson, C. (2002). Inequality Among World Citizens: 1820-1992. The
American economic review, 92(4), 727-744.
Bresnahan, T. F., Brynjolfsson, E., & Hitt, L. M. (2002). Information Technology, Workplace
Organization, And The Demand For Skilled Labor: Firm-Level Evidence. The Quarterly
Journal of Economics, 117(1), 339–376.
Bresnahan, T., & Greenstein, S. (1997). Technical Progress and Coinvention in Computing and
in the Uses of Computers. Brookings Papers on Economic Activity, Microeconomics, 1–83.
Brusoni, S., Prencipe, A., & Pavitt, K. (2001). Knowledge Specialization, Organizational
Coupling, and the Boundaries of the Firm: Why Do Firms Know More Than They Make?
Administrative Science Quarterly, 46(4), 597–621.
Cantwell, J., & Santangelo, G. D. (1999). The Frontier of international Technology Networks:
Sourcing Abroad the most Highly Tacit Capabilities. Information Economics and Policy, 11(1),
101–123.
Child, J. (1973). Predicting and Understanding Organization Structure. Administrative Science
Quarterly, 18(2), 168–185.
Coase, R. H. (1937). The Nature of the Firm. Economica, 4(16), 386–405.
83

Coe, D. T., & Helpman, E. (1995). International r&d spillovers. European Economic Review,
39(5), 859-887.
Coe, D. T., Helpman, E., & Hoffmaister, A. W. (1997). North-South R & D Spillovers. The
Economic Journal, 107(440), 134-149.
Coe, D. T., Helpman, E., & Hoffmaister, A. W. (2009). International R&D spillovers and
institutions. European Economic Review, 53(7), 723-741.
Cohen, W. M., & Levinthal, D. A. (1990). Absorptive Capacity: A New Perspective on
Learning and Innovation. Administrative Science Quarterly, 35(1), 128–152.
Collier, P., & Gunning, J. W. (1999). Explaining African Economic Performance. Journal of
Economic Literature, 37(1), 64-111.
Damanpour, F. (1996). Organizational Complexity and Innovation: Developing and Testing
Multiple Contingency Models. Management Science, 42(5), 693–716.
Davies, J. B., Shorrocks, A., Sandstrom, S., & Wolff, E. N. (2007). The world distribution of
household wealth. Center for Global, International and Regional Studies, 1-33
Davis, J., Edgar, T., Porter, J., Bernaden, J., & Sarli, M. (2012). Smart Manufacturing,
Manufacturing Intelligence and Demand-Dynamic Performance. Computers & Chemical
Engineering, 47, 145-156.
Demsetz, H. (1988). The theory of the firm revisited. Journal of Law, Economics, &
Organization, 141–161.
Dibiaggio, L. (2007). Design Complexity, Vertical Disintegration and Knowledge Organization
in the Semiconductor Industry. Industrial and Corporate Change, 16(2), 239–267.
Doh, J. P., Rodriguez, P., Uhlenbruck, K., Collins, J., & Eden, L. (2003). Coping with
corruption in foreign markets. The Academy of Management Executive, 17(3), 114-127.
Dollar, D., (2007). Poverty, Inequality, and Social Disparities During China's Economic
Reform. World Bank, Washington, DC. © World Bank. Retrieved from
https://openknowledge.worldbank.com/handle/10986/7404 License: CC BY 3.0 Unported.
Accessed 22/01/2015.
Doms, M., Dunne, T., & Troske, K. R. (1997). Workers, Wages and Technology. Quarterly
Journal of Economics, 112, 253-290.
Dosi, G. (1997). Opportunities, Incentives and the Collective Patterns of Technological
Change. The Economic Journal, 107(444), 1530–1547.
Dustmann, C., Ludsteck, J., & Schönberg, U. (2009). Revisiting the German Wage Structure.
Quarterly Journal of Economics, 124(2), 843–881.
Easterly, W., & Rebelo, S. (1993). Fiscal Policy and Economic Growth, an Empirical
Investigation. The Journal of Monetary Economics, 32, 417-58.
Eaton, J. & Kortum, S. (2001). Technology, Trade, and Growth: A Unified Framework.
European Economic Review, 45, 742–55.
84

Eaton, J., & Eckstein, Z. (1997). Cities and growth: Theory and evidence from France and
Japan. Regional Science and Urban Economics, 27(4), 443-474.
Edwards, S. (1998). Openness, productivity and growth: what do we really know? The
Economic Journal, 108, 383–398.
Ernst, D., & Kim, L. (2002). Global Production Networks, Knowledge Diffusion, and Local
Capability Formation. Research Policy, 31(8), 1417-1429.
Fama, E. F., & Jensen, M. C. (1983). Separation of Ownership and Control. Journal of Law
and Economics, 26(2), 301–325.
Fan, S., Zhang, L., & Zhang, X. (2004). Reforms, Investment, and Poverty in Rural China*.
Economic Development and Cultural Change, 52(2), 395-421.
Färe, R., Grosskopf, S., Norris, M., & Zhang, Z. (1994). Productivity growth, technical
progress, and efficiency change in industrialized countries. The American Economic Review,
84(1), 66-83.
Farrell, D. (2005). Offshoring: Value Creation through Economic Change. Journal of
Management Studies, 42(3), 675–683.
Farrell, D., Gersch, U. A., & Stephenson, E. (2006). The value of China's Emerging Middle
Class. McKinsey Quarterly, 2(1), 60-69.
Fed Dallas (2015). International House Price Database. Available
http://www.dallasfed.org/institute/houseprice/ (Accessed on January 22nd 2015).

Online:

Fed St. Louis (2015a). Residential Property Prices for Canada. Available Online:
http://research.stlouisfed.org/fred2/series/QCAN628BIS (Accessed on January 22nd 2015).
Fed St. Louis (2015b). Residential Property Prices for the United Kingdom. Available Online:
http://research.stlouisfed.org/fred2/series/QGBN628BIS (Accessed on January 22nd 2015).
Fed St. Louis (2015c). Residential Property Prices for the Japan. Available Online:
http://research.stlouisfed.org/fred2/series/QJPN628BIS (Accessed on January 22nd 2015).
Feenstra, R. C., & Hanson, G. H. (1997). Foreign Direct Investment and Relative Wages:
Evidence from Mexico's Maquiladoras. Journal of International Economics, 42(3), 371-393.
Ferreira, F. H., & Ravallion, M. (2008). Global poverty and inequality: a review of the evidence.
World Bank Policy Research Working Paper, No.4623.
Firebaugh, G., & Goesling, B. (2004). Accounting for the Recent Decline in Global Income
Inequality1. American Journal of Sociology, 110(2), 283-312.
Fischer, S. (1993). The role of macroeconomic factors in growth. Journal of monetary
economics, 32(3), 485-512.
Freeman, C. (1994). The economics of technical change. Cambridge Journal of Economics,
18(5), 463–514.
Fujita, M., & Thisse, J. (2002). Economics of Agglomeration. Cambridge: Cambridge
University Press.
85

Galor, O. (2012). The Demographic Transition: Causes and Consequences. Cliometrica, 6(1),
1-28.
Garicano, L., & Rossi-Hansberg, E. (2004). Inequality and the Organization of Knowledge. The
American Economic Review, 94(2), 197–202.
Garicano, L., & Rossi-Hansberg, E. (2006). Organization and Inequality in a Knowledge
Economy. Quarterly Journal of Economics, 121(4), 1383–1435.
Garicano, L., & Rossi-Hansberg, E. (2014). Knowledge-Based Hierarchies: Using
Organizations to Understand the Economy. NBER Working Paper No. 20607, 1-44.
Gereffi, G. (1994). The Organization of Buyer-Driven Global Commodity Chains: How United
States Retailers Shape Overseas Production Networks. In G. Gereffi & M. Korzeniewicz (Eds.),
Commodity Chains and Global Capitalism, 95–122, Praeger.
Gereffi, G. (1999). International trade and industrial upgrading in the apparel commodity chain.
Journal of International Economics, 48(1), 37–70.
Gereffi, G. (2001). Shifting governance structures in global commodity chains, with special
reference to the internet. American Behavioral Scientist, 44(10), 1616-1637.
Gereffi, G., & Memedovic, O. (2003). The global apparel value chain: What prospects for
upgrading by developing countries, Vienna: United Nations Industrial Development
Organization.
Gereffi, G., Humphrey, J., & Kaplinsky, R. (2001). Introduction: Globalisation, Value Chains
and Development. IDS bulletin, 32(3), 1-8.
Gereffi, G., Humphrey, J., & Sturgeon, T. (2005). The governance of global value chains.
Review of international political economy, 12(1), 78-104.
Ghemawat, P. (2003). Semiglobalization and International Business Strategy. Journal of
International Business Studies, 34(2), 138–152.
Gindling, T. H., & Robbins, D. (2001). Patterns and Sources of Changing Wage Inequality in
Chile and Costa Rica During Structural Adjustment. World Development, 29(4), 725-745.
Giuliani, E., Pietrobelli, C., & Rabellotti, R. (2005). Upgrading in global value chains: lessons
from Latin American clusters. World development, 33(4), 549-573.
Glattfelder, J. B. (2010). Ownership networks and corporate control: mapping economic power
in a globalized world (Doctoral dissertation, ETH).
Goldberg, P. K., & Pavcnik, N. (2004). Trade, inequality, and poverty: What do we know?
Evidence from recent trade liberalization episodes in developing countries. NBER Working
Paper No. 10593,1-50.
Goldin, C. and L. Katz. (2008). The Race Between Education and Technology. Cambridge,MA:
Harvard University Press.
Goldin, C., & Katz, L (2009). The Race between Education and Technology: The Evolution of
U.S. Educational Wage Differentials, 1890 to 2005. NBER Working Paper No. 1298.

86

Gollin, D., Jedwab, R., & Vollrath, D. (2013). Urbanization with and without Industrialization.
Unpublished manuscript, Oxford University Department of International Development.
Goos, M., & Manning, A. (2007). Lousy and Lovely Jobs: The Rising Polarization of Work in
Britain. Review of Economics and Statistics, 89(1), 118-133.
Goos, M., Manning, A., & Salomons, A. (2009). Job Polarization in Europe. The American
Economic Review, 99(2), 58–63.
Goos, M., Manning, A., & Salomons, A. (2014). Explaining Job Polarization: Routine-Biased
Technological Change and Offshoring. The American Economic Review, 104(8), 2509-26.
Granstrand, O., & Sjölander, S. (1990). Managing Innovation in Multi-Technology
Corporations. Research Policy, 19(1), 35–60.
Grant, R. M. (1996). Toward a Knowledge‐Based Theory of the firm. Strategic Management
Journal, 17(S2), 109–122.
Greenaway, D., Morgan, W., & Wright, P. (2002). Trade liberalisation and growth in
developing countries. Journal of Development Economics, 67, 229–244.
Gregg, P. & Manning, A. (1997). Skill-biased change, unemployment and wage inequality.
European Economic Review, 41, 1173-1200.
Gries, T. (2002). Catching-Up, Falling Behind and the Role of FDI: A Model of Endogenous
Growth and Development. South African Journal of Economics, 70(4), 273–281.
Gries, T. (2007). Global shift–the European Union, the United States, and the emergence of
China. In 50 Years of EU Economic Dynamics, 25-45. Springer Berlin Heidelberg.
Gries, T., & Grundmann, R. (2014). Trade and Fertility in the Developing World: the Impact
of Trade and Trade Structure. Journal of Population Economics, 27(4), 1165-1186.
Gries, T., & Jungblut, S. (1997). Catching Up and Structural Change. Economia
Internazionale/International Economics, 50(4), 561-582.
Gries, T., & Naudé, W. (2008). Trade and Endogenous Formation of Regions in a Developing
Country. Review of Development Economics, 12(2), 248–275.
Gries, T., & Naudé, W. (2011). Entrepreneurship and human development: A capability
approach. Journal of Public Economics, 95(3), 216–224.
Gries, T., & Redlin, M. (2011). International Integration and the Determinants of Regional
Development in China. Economic Change and Restructuring, 44(1-2), 149-177.
Griliches, Zvi (1969). Capital-Skill Complementarity. Review of Economics and Statistics 51,
465-468.
Grossman, G. M., & Helpman, E. (1991). Innovation and Growth in the Global Economy.
Cambridge MA: MIT Press.
Grossman, G.M., & Helpman, E. (1990). Comparative Advantage and Long-Run Growth. The
American Economic Review, 80(2), 796–815.
87

Hall, R. E., & Jones, C. I. (1999). Why do some countries produce so much more output per
worker than others? The Quarterly Journal of Economics, 114 (1), 83-116
Hanson, G. H., & Harrison, A. (1999). Trade Liberalization and Wage Inequality in Mexico.
Industrial and Labor Relations Review, 52(2), 271-288.
Harrison, A., & McMillan, M. (2011). Offshoring Jobs? Multinationals and US Manufacturing
Employment. Review of Economics and Statistics, 93(3), 857-875.
Hausmann, R., & Rodrik, D. (2003). Economic development as self-discovery. Journal of
Development Economics, 72(2), 603–633.
Helfat, C. E., & Peteraf, M. A. (2003). The dynamic resource‐based view: Capability lifecycles.
Strategic management journal, 24(10), 997–1010.
Helpman, E. (1992). Endogenous Macroeconomic Growth Theory. European Economic
Review, 36(2), 237-267.
Henderson, R. M., & Clark, K. B. (1990). Architectural innovation: the reconfiguration of
existing product technologies and the failure of established firms. Administrative science
quarterly, 9–30.
Heston, A., Summers, R., & Aten, B. (2012). Penn World Table Version 7.1, Center for
International Comparisons of Production, Income and Prices at the University of Pennsylvania.
Retrieved from http://pwt.econ.upenn.edu/php_site/pwt70/pwt70_form.php. Accessed
3/11/2012.
Heydebrand, W. V. (1989). New Organizational Forms. Work and Occupations, 16(3), 323–
357.
Hobday, M. (1998). Product Complexity, Innovation and Industrial Organisation. Research
Policy, 26(6), 689–710.
Humphrey, J., & Schmitz, H. (2002). How does insertion in global value chains affect
upgrading in industrial clusters? Regional studies, 36(9), 1017–1027.
Iansiti, M., & Khanna, T. (1995). Technological Evolution, System Architecture and the
Obsolescence of Firm Capabilities. Industrial and Corporate Change, 4(2), 333–361.
Jaumotte, F., Lall, S., & Papageorgiou, C. (2013). Rising Income Inequality: Technology, or
Trade and Financial Globalization. IMF Economic Review, 61(2), 271-309.
Javorcik, B. S. (2004). Does Foreign Direct Investment Increase the Productivity of Domestic
Firms? In Search of Spillovers through Backward Linkages. The American Economic Review,
94(3), 605-627.
Jones, C. (1995). R&D-Based Models of Economic Growth. Journal of Political Economy 103,
759–784.
Jones, C. (1999). Growth: With or Without Scale Effects? The American Economic Review,
89(2), 139-144.
Jones, C. I. (2005). The Shape of Production Functions and the Direction of Technical Change.
The Quarterly Journal of Economics, 120(2), 517–549.
88

Kagermann, H., Wahlster, W., & Helbig, J. (2013). Recommendations for implementing the
strategic initiative INDUSTRIE 4.0. Technical report, acatech—National Academy of Science
and
Engineering.
Retrieved
from
http://www.
acatech.
de/fileadmin/user_upload/Baumstruktur_nach_Website/Acatech/root/de/Material_fuer_Sonde
rseiten/Industrie_4. 0/Final_report__Industrie_4. 0_accessible. pdf. Accessed 22/01/15.
Katz, L. F., & Autor, D. (1999). Changes in the Wage Structure and Earnings Inequality.
Handbook of Labor Economics, 3, 1463-1555.
Katz, L. F., & Murphy, K. M. (1992). Changes in Relative Wages, 1963-1987: Supply and
Demand Factors. The Quarterly Journal of Economics, 107(1), 35–78.
Khan, A. R., & Riskin, C. (2001). Inequality and Poverty in China in the Age of Globalization.
OUP Catalogue.
Kharas, H. (2010). The Emerging Middle Class in Developing Countries. OECD, Working
Paper 285. Paris: OECD Development Centre.
King, R., & Levine, R. (1993). Finance, Entrepreneurship and Growth. Journal of Monetary
Economics, 32(3), 513-542.
Kondo, H. (2004). Multiple growth and urbanization patterns in an endogenous growth model
with spatial agglomeration. Journal of Development Economics, 75(1), 167-199.
Krautheim, S., & Schmidt-Eisenlohr, T. (2011). Heterogeneous firms,‘profit shifting’FDI and
international tax competition. Journal of Public Economics, 95(1), 122-133.
Krueger, A. B. (1993). How computers changed the wage structure: evidence from micro data.
Quarterly Journal of Economics, 108, 33-60.
Krugman, P. R. & Venables, A. (1995). Globalization and the Inequality of Nations. Quarterly
Journal of Economics 110, 857–80.
Krugman, P. R. (1991a). Geography and Trade. Cambridge, MA: MIT Press.
Krugman, P. R. (1991b). Increasing Returns and Economic Geography. Journal of Political
Economy 99(3), 483–499.
Krugman, P. R. (1993). On the Relationship between Trade Theory and Location Theory.
Review of International Economics 1(2), 110–122.
Krugman, P. R. (2008). Trade and Wages, Reconsidered. Brookings Papers on Economic
Activity, 2008(1), 103-154.
Kumar, S., & Russell, R. R. (2002). Technological Change, Technological Catch-Up, and
Capital Deepening: Relative Contributions to Growth and Convergence. American Economic
Review, 92(3), 527-548.
Landau, D. (1986). Government and Economic Growth in the Less Developed Countries: An
Empirical Study for 1960-80. Economic Development and Cultural Change, 35(1), 35-75.
Lazonick, W., & Mazzucato, M. (2013). The risk-reward nexus in the innovation-inequality
relationship: who takes the risks? Who gets the rewards? Industrial and Corporate Change,
22(4), 1093–1128.
89

Lee, J. W., & Wie, D. (2015). Technological Change, Skill Demand, and Wage Inequality:
Evidence from Indonesia. World Development, 67, 238-250.
Lemieux, T. (2006). Increasing Residual Wage Inequality: Composition Effects, Noisy Data,
or Rising Demand for Skill? The American Economic Review, 96(3), 461–498.
Liu, Z. (2008). Foreign Direct Investment and Technology Spillovers: Theory and Evidence.
Journal of Development Economics, 85(1), 176-193.
Lucas, R. E. Jr. (1988). On the Mechanics of Development Planning. Journal of Monetary
Economics, Vol. 22(1), 3-42.
Machin, S., & van Reenen, J. (1998). Technology and Changes in Skill Structure: Evidence
from Seven OECD Countries. The Quarterly Journal of Economics, 113(4), 1215–1244.
Mack, A., & Martínez-García, E. (2011). A Cross-Country Quarterly Database of Real House
Prices:
A
Methodological
Note.
Available
online:
http://www.dallasfed.org/institute/houseprice/ (Accessed on January 22nd 2015).
Makki, S. S., & Somwaru, A. (2004). Impact of Foreign Direct Investment and Trade on
Economic Growth: Evidence from Developing Countries. American Journal of Agricultural
Economics, 86(3), 795-801.
Mankiw, G., Romer, D., & Weil, D. (1992). A Contribution to the Empirics of Economic
Growth. Quarterly Journal of Economics, 107, 407-37.
Mankiw, N. G. (1995). The Growth of Nations. Brookings Papers on Economic Activity, 275326.
Marjit, S., Beladi, H., & Chakrabarti, A. (2004). Trade and Wage Inequality in Developing
Countries. Economic Inquiry, 42(2), 295-303.
Martin, P., & Ottaviano, G. I. P. (2001). Growth and Agglomeration. International Economic
Review 42(4), 947–68.
McMillan, M., Rodrik, D., & Verduzco-Gallo, Í. (2014). Globalization, Structural Change, and
Productivity Growth, with an Update on Africa. Economic Transformation in Africa, 63(0), 11–
32.
Meng, X., Gregory, R., & Wang, Y. (2005). Poverty, Inequality, and Growth in Urban China,
1986–2000. Journal of Comparative Economics, 33(4), 710-729.
Michaels, G., Natraj, A., & van Reenen, J. (2014). Has ICT Polarized Skill Demand? Evidence
from Eleven Countries over Twenty-Five Years. Review of Economics and Statistics, 96(1),
60–77.
Milanovic, B. (2011). Worlds Apart: Measuring International and Global Inequality.
Cambridge: Princeton University Press.
Milanovic, B. (2013). Global Income Inequality in Numbers in History and Now. Global
Policy, 4(2), 198-208.
Milanovic, B., & Yitzhaki, S. (2002). Decomposing World Income Distribution: Does the
World have a Middle Class? Review of Income and Wealth, 48(2), 155-178.
90

Miller, R., Hobday, M., Leroux-Demers, T., & Olleros, X. (1995). Innovation in Complex
Systems Industries: The Case of Flight Simulation. Industrial and Corporate Change, 4(2),
363–400.
Morton, S.M. (1995). Emerging Organizational Forms: Work and Organization in the 21st
Century. European Management Journal, 13(4), 339–345.
Mudambi, R., & Venzin, M. (2010). The Strategic Nexus of Offshoring and Outsourcing
Decisions. Journal of Management Studies, 47(8), 1510–1533.
Murphy, K. M., Shleifer, A., & Vishny, R. W. (1990). The allocation of talent: implications for
growth NBER Working Paper, No. w3530.
Nair‐Reichert, U., & Weinhold, D. (2001). Causality Tests for Cross‐Country Panels: a New
Look at FDI and Economic Growth in Developing Countries. Oxford bulletin of economics and
statistics, 63(2), 153–171.
O’Donnell, S. W. (2000). Managing Foreign Subsidiaries: Agents of Headquarters, or an
Interdependent Network? Strategic Management Journal, 21(5), 525–548.
OECD (2011). Divided We Stand: Why Inequality Keeps Rising. Paris: OECD Publishing.
http://dx.doi.org/10.1787/9789264119536-en.
Earnings
data
at:
www.oecd.org/dataoecd/9/59/39606921.xls.
OECD (2011b). “Global Value Chains: Preliminary Evidence and Policy Issues,” Organisation
for Economic Co-operation and Development, DSTI/IND(2011) 3, Paris, 2011
(http://www.oecd.org/industry/ind/47945400.pdf).
OECD (2012), Attracting knowledge-intensive FDI to Costa Rica: challenges and policy
options, Making Development Happen Series, No. 1, OECD Publishing, Paris.
OECD (2013), Interconnected Economies: Benefiting from Global Value Chains, OECD
Publishing.
OECD (2015). OECD Main Economic Indicators (MEI). Available Online:
http://www.oecd.org/std/oecdmaineconomicindicatorsmei.htm (Accessed on January 22nd
2015).
OECD Patent Database (2015). OECD Patent Database. Updated Aug 2014. Available at:
http://stats.oecd.org/Index.aspx?DatasetCode=PATS_IPC Accessed: January 7th 2015.
OECD Productivity Statistics (2014): http://stats.oecd.org/Index.aspx?DatasetCode=PDB_LV.
Patel, P. (1995). Localised Production of Technology for Global Markets. Cambridge Journal
of Economics, (19), 141–153.
Patel, P., & Pavitt, K. (1991). Large firms in the production of the world's technology: an
important case of" non-globalisation". Journal of international business studies, 1–21.
Perks, H., & Moxey, S. (2011). Market-facing innovation networks: How lead firms partition
tasks, share resources and develop capabilities. Industrial Marketing Management, 40(8),
1224–1237.
Peteraf, M. A. (1993). The cornerstones of competitive advantage: a resource‐based view.
Strategic management journal, 14(3), 179-191.
91

Piketty, T. (2014). Capital in the 21th Century. Harvard University Press.
Prendergast, C. (1999). The Provision of Incentives in Firms. Journal of Economic Literature,
37(1), 7-63.
Przeworski, A., & Limongi, F. (1993). Political Regimes and Economic Growth. The Journal
of Economic Perspectives, 7(3), 51-69.
Puga, D. (2010). The Magnitude and Causes of Agglomeration Economies. Journal of Regional
Science, 50(1), 203-219.
Quinn, J. B. (1992). The Intelligent Enterprise a New Paradigm. The Executive, 6(4), 48–63.
Rivera-Batiz, F., & Romer, P. (1991). Economic Integration and Endogenous Growth.
Quarterly Journal of Economics 106, 531–56.
Robertson, C. J., & Watson, A. (2004). Corruption and change: The impact of foreign direct
investment. Strategic Management Journal, 25(4), 385-396.
Rodriguez-Clare, A. (1996). Multinationals, linkages, and economic development. The
American Economic Review, 852–873.
Romer, P. M. (1986). Increasing Returns and Long-Run Growth. Journal of Political Economy,
94(5), 1002-1037.
Romer, P. M. (1990). Endogenous Technological Change. Journal of Political Economy, Vol.
98(5) II, 71–102.
Santangelo, G. D. (2001). The Impact of the Information and Communications Technology
Revolution on the Internationalisation of Corporate Technology. International Business
Review, 10(6), 701–726.
Schulz, T. P. (1999). Health and Schooling Investments in Africa. Journal of Economic
Perspectives, 13(3), 67-88.
Shiller, Robert (2015). US Home Prices 1890-Present. Available
http://www.econ.yale.edu/~shiller/data.htm (Accessed on January 22nd 2015).

Online:

Sichel, D.E. (1997). The Computer Revolution- An Economic Perspective. Brookings
Institution Press.
Sirmon, D. G., & Hitt, M. A. (2003). Managing Resources: Linking Unique Resources,
Management, and Wealth Creation in Family Firms. Entrepreneurship Theory and Practice,
27(4), 339–358.
Sirmon, D. G., Hitt, M. A., & Ireland, R. D. (2007). Managing firm resources in dynamic
environments to create value: Looking inside the black box. Academy of management review,
32(1), 273–292.
Slaughter, M. (1998). International trade and labour‐market outcomes: Results, questions, and
policy options. The Economic Journal, 108(450), 1452-1462.
Solow, R. M. (1956). A contribution to the theory of economic growth. The Quarterly Journal
of Economics, 70(1), 65-94.
92

Spitz-Oener, A. (2006). Technical Change, Job Tasks, and Rising Educational Demands:
Looking outside the Wage Structure. Journal of Labor Economics, 24(2), 235–270.
Szirmai, A. (2012). Industrialisation as an engine of growth in developing countries, 1950–
2005. Structural Change and Economic Dynamics, 23(4), 406-420.
Takeishi, A. (2002). Knowledge Partitioning in the Interfirm Division of Labor: The Case of
Automotive Product Development. Organization Science, 13(3), 321–338.
Teece, D. J. (1998). Capturing value from knowledge assets. California management review,
40(3), 55–79.
Temple, J., & Wößmann, L. (2006). Dualism and cross-country growth regressions. Journal of
Economic Growth, 11(3), 187-228.
Timmer, M. P., Erumban, A., Los, B., Stehrer, R., & de Vries, G. (2012). New measures of
European Competitiveness: A Global Value Chain Perspective. World Input-Output Database,
Working Paper, 9, 2012.
Transparency International (2014). Corruption Perception Index 2013. Available at:
http://www.transparency.org/cpi2013/results [accessed: 22/12/2014]
Tybout, J. R. (2000). Manufacturing Firms in Developing Countries: How well do they do, and
why?. Journal of Economic Literature, 38(1), 11-44.
United Nations Development Programm (2013). Humanity Divided: Confronting Inequality in
Developing
Countries,
Retrieved
from
http://www.undp.org/content/undp/en/home/librarypage/poverty-reduction/humanity-divided-confronting-inequality-in-developing-countries.html. Accessed 22/01/15.
Urbanic, R. J., & ElMaraghy, W. (2006). Modeling of Manufacturing Process Complexity. In
H. ElMaraghy & W. ElMaraghy (Eds.), Springer Series in Advanced Manufacturing. Advances
in Design (pp. 425-436). Springer London.
Utterback, J. M. (1971). The process of technological innovation within the firm. Academy of
management Journal, 14(1), 75-88.
Van Biesebroeck, J. (2005). Exporting Raises Productivity in sub-Saharan African
Manufacturing Firms. Journal of International Economics, 67(2), 373-391.
Van Reenen, J. (2011). Wage Inequality, Technology and Trade: 21st Century Evidence.
Labour economics, 18(6), 730-741.
Verhoogen, E. A. (2007). Trade, quality upgrading and wage inequality in the Mexican
manufacturing sector. IZA Discussion Papers, No. 2913.
Wall, R. S., Burger, M. J., & van der Knaap, G A B. (2011). The geography of global corporate
networks: the poor, the rich, and the happy few countries. Environment and Planning A, 43(4),
904–927.
Walz,U. (1996). Long-run Effects of Regional Policy in an Economic Union. The Annals of
Regional Science, 30(2), 165–83.
93

Wang, Q., & van Tunzelmann, N. (2000). Complexity and the Functions of the Firm: Breadth
and Depth. Research Policy, 29(7–8), 805–818.
Wang, Q., Yang, Z., & Liu, H. (2011). Impact of Urban Economic Openness on Real Estate
Prices: Evidence from thirty-five Cities in China. China Economic Review, 22(1), 42-54.
Wei, S. J. (2000). How taxing is corruption on international investors? Review of economics
and statistics, 82(1), 1-11.
Wernerfelt, B. (1984). A resource-based view of the firm. Strategic management journal, 5(2),
171-180.
Williamson, O. E. (1975). Markets and Hierarchies, Analysis and Antitrust Implications: a
Study in the Economics of Internal Organization. New York: Free Press.
Williamson, O. E. (1985). The Economic Institutions of Capitalism: Firms, Markets, Relational
Contracting. New York, London: Free Press; Collier Macmillan.
Williamson, O. E. (1989). Transaction Cost Economics. Handbook of Industrial Organization,
1, 135–182.
Williamson, O. E. (2002). The Theory of the Firm as Governance Structure: From Choice to
Contract. The Journal of Economic Perspectives, 16(3), 171–195.
Wood, A. (1994). North-South trade, employment, and inequality: Changing fortunes in a skilldriven world. IDS development studies series. Oxford [England], New York: Clarendon Press;
Oxford University Press.
Wood, A. (1995). How Trade Hurt Unskilled Workers. The Journal of Economic Perspectives,
9(3), 57–80.
Wood, A. (1997). Openness and Wage Inequality in Developing Countries: the Latin American
Challenge to East Asian Conventional Wisdom. The World Bank Economic Review, 11(1), 3357.
Wood, A. (1998). Globalisation and the Rise in Labour Market Inequalities. The Economic
Journal, 108(450), 1463–1482.
World Bank (2012). World Development
http://data.worldbank.org/. Accessed 13/4/2012.

Indicators

(2012).

Retrieved

from

World Bank (2014). World Development
http://data.worldbank.org/. Accessed 13/12/2014.

Indicators

(2014).

Retrieved

from

WTO
(2013).
International
Trade
Statistics
(2013).
Retrieved
from
http://www.wto.org/english/res_e/statis_e/its2013_e/its13_toc_e.htm. Accessed 22/01/15.
Xu, B. (2000). Multinational enterprises, technology diffusion, and host country productivity
growth. Journal of development economics, 62(2), 477-493.
Young, A.(1991). Learning by Doing and the Dynamic Effects of International Trade.
Quarterly Journal of Economics, 106(2), 369–405.
Young, A.(1998). Growth without Scale Effects. Journal of Political Economy, 106 (1), 41–63.
94

Zhang, J. (2015). International factor mobility, elasticity of substitution in production and the
skilled–unskilled wage gap. International Review of Economics & Finance, 35, 122-129.

95

The UNU‐MERIT WORKING Paper Series
2015-01 How does firms' perceived competition affect technological innovation in

Luxembourg? by Wladimir Raymond and Tatiana Plotnikova
2015-02 The effect of supplementation with locally available foods on stunting. A review of
theory and evidence by Mutinta Nseluke Hambayi, Wim Groot and Nyasha Tirivayi
2015-03 Ethnic divisions, political institutions and the duration of declines: A political
economy theory of delayed recovery Richard Bluhm and Kaj Thomsson
2015-04 Offshoring of medium‐skill jobs, polarization, and productivity effect: Implications
for wages and low‐skill unemployment by Ehsan Vallizadeh, Joan Muysken and
Thomas Ziesemer
2015-05 Risk preference or financial literacy? Behavioural experiment on index insurance
demand by Yesuf M. Awel and Théophile T. Azomahou
2015-06 Poverty persistence and informal risk management: Micro evidence from urban
Ethiopia by Théophile T. Azomahou and Eleni A. Yitbarek
2015-07 Research joint ventures in an R&D driven market with evolving consumer
preferences: An evolutionary multi‐agent based modelling approach by Salih
Çevikarslan
2015-08 The effects of remittances on support for democracy in Africa: Are remittances a
curse or a blessing? by Maty Konte
2015-09 The location strategies of multinationals from emerging countries in the EU regions
by Riccardo Crescenzi, Carlo Pietrobelli and Roberta Rabellotti
2015-10 North‐South FDI and Bilateral Investment Treaties by Rod Falvey and Neil Foster‐
McGregor
2015-11 Evolutionary convergence of the patterns of international research collaborations
across scientific fields by Mario Coccia and Lili Wang
2015-12 Innovation and productivity in services and manufacturing: The role of ICT
investment by Diego Aboal and Ezequiel Tacsir
2015-13 Human capital, innovation and the distribution of firm growth rates by Micheline
Goedhuys and Leo Sleuwaegen
2015-14 Inside the Black Box: Contributions to the discussion on official development
assistance Editors: Ian Freeman, Tamara A. Kool, Charles Low, Sam Salsal and
Emilia Toczydlowska
2015-15 Innovation in natural resources: New opportunities and new challenges. The case
of the Argentinian seed industry by Anabel Marin and Lilia Stubrin
2015-16 Technology foresight and industrial strategy in developing countries by Carlo
Pietrobelli and Fernanda Puppato
2015-17 The impact of the regional environment on the knowledge transfer outcomes of
public research organisations: preliminary results for Europe by Nordine Es‐Sadki
and Anthony Arundel
2015-18 HIV disease severity and employment outcomes in affected households in Zambia
by Nyasha Tirivayi and John R Koethe
2015-19 Higher education and fertility: Evidence from a natural experiment in Ethiopia by
Miron Tequame and Nyasha Tirivayi
2015-20 Optimal education in times of ageing: The dependency ratio in the Uzawa‐Lucas
growth model by Anne Edle von Gaessler and Thomas Ziesemer

2015-21 Impact of electricity prices on foreign direct investment: Evidence from the

European Union by Eva Barteková and Thomas H. W. Ziesemer
2015-22 Local innovation and global value chains in developing countries by Valentina De
Marchi, Elisa Giuliani and Roberta Rabellotti
2015-23 Effective research and innovation (R&I) policy in the EU‐28: A causal and
configurational analysis of political governance determinants by Serdar Türkeli and
René Kemp
2015-24 Global Value Chains in Africa by Neil Foster‐McGregor, Florian Kaulich and Robert
Stehrer
2015-25 Precolonial centralisation, foreign aid and modern state capacity in Africa by
Tobias Broich, Adam Szirmai and Kaj Thomsson
2015-26 The impact of unemployment insurance savings accounts on subsequent
employment quality by Paula Nagler
2015-27 Technological upgrading in global value chains and clusters and their contribution
to sustaining economic growth in low and middle income economies by Raphael
Kaplinsky
2015-28 Product and labour market regulations, production prices, wages and productivity
by Gilbert Cette, Jimmy Lopez and Jacques Mairesse
2015-29 Comparing micro‐evidence on rent sharing from three different approaches by
Sabien Dobbelaere and Jacques Mairesse
2015-30 Micro‐evidence on product and labor market regime differences between Chile and
France by Sabien Dobbelaere, Rodolfo Lauterbach and Jacques Mairesse
2015-31 The paradox of openness revisited: Collaborative innovation and patenting by UK
innovators by Ashish Arora, Suma Athreye and Can Huang
2015-32 Deindustrialisation, structural change and sustainable economic growth by Fiona
Tregenna
2015-33 Migration, entrepreneurship and development: A critical review by Wim Naudé,
Melissa Siegel and Katrin Marchand
2015-34 Moving beyond the UNSCR 1325 framework: Women as economic participants
during and after conflict by Tamara Antoinette Kool
2015-35 Foreign direct investment and technology spillovers in low and middle‐income
countries: A comparative cross‐sectoral analysis by Jojo Jacob and Simone Sasso
2015-36 UNU‐MERIT at 25 years: How doctoral training at UNU‐MERIT contributes to the
community of scholars in the economis of innovation? by Semih Akçomak,
Abraham García and Fernando Santiago
2015-37 The emergence of parallel trajectories in the automobile industry: Environmental
issues and the creation of new markets by BerthaVallejo
2015-38 Measuring innovation in all sectors of the economy by Fred Gault
2015-39 Industrialisation in time and space by Alejandro Lavopa and Adam Szirmai
2015-40 Firms' excess savings and the Dutch current account surplus: a stock‐flow
consistent approach by Huub Meijers, Joan Muysken and Olaf Sleijpen
2015-41 The performance of firms in Latin America and the Caribbean: Microeconomic
factors and the role of innovation by Matteo Grazzi, Carlo Pietrobelli and Adam
Szirmai
2015-42 A macroeconomic analysis of the returns to public R&D investments by Roel van
Elk, Bart Verspagen, Bas ter Weel, Karen van der Wiel and Bram Wouterse
2015-43 Industrialisation, Innovation, Inclusion by Wim Naudé and Paula Nagler

2015-44 Does technological change drive inclusive industrialization? ‐ A review of major

concepts and findings by T. Gries, R. Grundmann, I. Palnau and M. Redlin

Vienna International Centre · P.O. Box 300 9 · 1400 Vienna · Austria
Tel.: (+43-1) 26026-o · E-mail: info@unido.org
www.unido.org

