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1.  Introduction. 

The analytics of an interconnected framework 
(Giorgio Barba Navaretti, Tommaso Frattini, Giovanni Pica) 

 

The type and location of production activities can shift with time and also the 

supply and the demand for energy. The rise of emerging markets (since the 

Asian Tigers in the 70s) has changed trade patterns in the last few decades. 

Developing countries have changed from being world suppliers of agricultural 

and mineral commodities into efficient exporters of manufactures. World trade 

is more and more intra-industrial (countries exchanging the same goods 

among themselves; e.g. cars for cars, clothes for clothes etc.), even though 

the share of (often non tradable) services has increased dramatically in 

advanced economies. Consequently demand and supply for energy has also 

gradually increased in developing countries, given their growing contribution to 

the creation of world’s value added. 

However, industry has become quite resilient in the North. Manufacturing 

shares in GDP have stabilized in several economies. Some countries (such as 

Germany and Italy) are running large trade surpluses in manufacturing. The 

prediction of a total transfer of industrial activities towards China and other 

emerging is very unlikely to be fulfilled. Possibly, we are now moving towards 

a multipolar world, even though trends in the world division of labor are not 

clear. 

This stability of industry in mature economies is due above all to the fact that 

trade is no longer a matter of abroad finished products selling. A large and 

ever increasing share of world trade is made up of parts and components. Most 

of the final goods we us, from cars to smart phones to shoes, are often 

bundles of components produced in several countries. Only 6.5% of the value 

added of a ‘made in China’ Iphone is actually made in China. The geographical 

fragmentation of production has in fact given rich countries new opportunities 

for producing specialized components, which make fairly limited use of labor 

inputs. These countries remain major players in coordinating and allocating 

inputs in the global production of manufactured goods. 

What matters is not where final products are produced but where value added 

is generated towards the completion of final products. Of course from the 

countries’ perspective, contributing to the creation of value added is essential: 

it implies jobs, trade revenues, and investments; and it certainly also requires 

the use of energy. But producing value added today inherently means being 

one more or less large ring of a global production chain, which is very different 
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from being the sole producer of a finished good. Whereas industrial activity 

and trade were initially the outcome of the unbundling of production from 

consumption, today they are the outcome of the unbundling of production per 

se. 

This has four implications. First, it makes countries much more tightly knit 

together. Second, it makes any industrial location more volatile. Third, it 

provides many more opportunities for specialization and geographical division 

of labor. Fourth, it implies that the environmental impact of energy use will 

mostly happen where value added production – as opposed to final goods 

production – takes place. Consequently, it is hard to predict the future 

geography of industrial production and its environmental impact. 

The goal of the ‘Value Added in Motion’ project is to understand the future 

geography of economic activities between and within advanced and emerging 

economies and to uncover and discuss how such trends do in fact depend on 

the deep interconnections between industrial value added, migration and 

energy. 

The research program also aims to provide forceful evidence and analytical 

arguments that it is essential to use a comprehensive and all-embracing 

framework including the geography of economic activities and migration flows 

to make reliable predictions about future demand and supply for energy. 

This volume includes three background studies which were carried out to 

identify the key analytical issues and motivating facts underlying the project, 

and to single out the main questions which still remain unanswered in the 

literature, so as to identify research themes for targeted analytical papers. The 

findings of this volume and of the analytical papers will then feed into a 

regional long term scenario (till 2035) for Europe, to predict the geographical 

allocation of industrial value added, migration flows and energy demand and 

supply within a common framework. 

This introduction discusses, within a coherent framework, the main analytical 

issues and Chapter 2 the main common trends emerging in the area specific 

studies on industrial value added (Chapter 3), migration (Chapter 4) and 

energy (Chapter 5) and argues why it is important to adopt a combined 

interconnected framework to understand and forecast the future geography of 

economic activities. It discusses extensively the key role of the demand and 

the supply for energy. Chapter 6 concludes by summarizing the key questions 

arising from the analysis. 

The simplest way of combining the three dimensions of the project analytically 

is to look at them through the lens of a production function, whereby energy 
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and migrant workers are seen as key inputs to industrial output, as shown in 

Figure 1.1. (blue arrows). Not only does their availability affect the size of 

industry, but their composition in terms of energy sources and skills of 

migrants also affects the characteristics of the economy, especially in terms of 

its productivity. 

However, as shown in Figure 1.1 (green arrows), industrial outcomes clearly 

influence energy investments and migration flows as they are key components 

of the demand for both. Consequently, the causal relationship between 

industrial output, energy and migration is not easily identifiable and has only 

yet been partially addressed in the literature. This volume provides an initial 

identification of the key analytical issues underlying these links, which is 

summarised in the remainder of this introduction. 

 

This two way causality between economic activity, migration and energy can 

be partly unveiled by taking two different perspectives. First, this involves 

discussing how their relationship depends on the stage of development of 

countries, and comparing the perspectives of both mature and developing 

economies and of resource rich and resource scarce countries. Second, by 

examining how they interact in determining the level of concentration, i.e. of 
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agglomeration, of economic activities in cities or other geographically well-

defined locations. 

1.1 Development stages 

Stylised facts show that there is a strong correlation between the intensity of 

per capita industrial value added, per capita energy consumption and the 

proportion of the immigrant population. This very strong correlation and the 

way in which these three elements – industrial value added, energy and 

migration – move together, are the key factors driving the present and future 

division of labor between advanced and emerging economies. 

Industry, not a zero sum game: employment vs. productivity. The very fast 

increase in manufacturing value added in emerging economies induced many 

analysts to forecast a gradual – yet eventually complete – transfer of industry 

towards these regions. However, the game does not seem to be a zero-sum 

one. A division of labor is emerging, even within broad continental regions, 

whereby advanced countries specialize in high value added activities and 

latecomers specialize in mass low value added industries. Relative to emerging 

countries, mature economies have been able to preserve a competitive edge, 

which has been based on productivity gains rather than on the expansion of 

industrial employment. It is therefore essential to make a clear distinction 

between growth in industrial value added driven by employment expansion and 

growth in value added driven by productivity increases. The former occurs 

through internal migration or reallocation from agriculture and non-tradable 

services to industry, as in China and other emerging economies; the latter has 

been realized via better technology, improved workflows, high quality 

products, as for instance in the case of Germany or the US. 

The relative magnitude of these two effects is computed in Chapter 3. If we 

take the first decade of the 2000s, for both Western Europe and the US, more 

than 100% of the growth in total industrial value added is driven by 

productivity gains, given that in the same period we can observe a reduction in 

employment in both regions. In emerging Asian countries, instead, almost all 

of the expansion of value added is driven by the growth of industrial 

employment. It is likely that emerging countries will eventually catch up with 

productivity levels in developed countries, but the lead of mature economies 

and the gradual strengthening of their comparative advantage in high value 

added activities will plausibly preserve this gap for a long time. One of the 

commissioned academic papers addresses this point looking at the persistence 

of high value added comparative advantage through the creation of strong 

brands. The outcome of this process is very much intertwined with the 

evolution of world-wide energy markets and migration flows. 
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Employment vs. productivity and the demands of energy. Chapter 5, the 

background report on energy, shows clearly that the growth of industrial value 

added brings along: i) an increase in energy consumption per head; ii) an 

increase in energy efficiency. The increase in per capita energy consumption is 

the obvious consequence of the expansion of economic activity and of the 

growth of per capita income driven by productivity gains. This pattern can be 

described as a simple scale effect, but indeed the factors underlying the 

expansion of industrial value added, and specifically whether it is employment-

driven or productivity-driven, have very important implications for energy 

consumption and energy efficiency. In the volume we discuss extensively how 

the scale effect can be mitigated (or sometimes enhanced) by a technical 

effect, i.e. the development and implementation of clean technologies, and a 

composition effect, i.e. a gradual change in the composition of industrial 

activities towards or away from cleaner activities. 

The evidence shows that the mix between these three ingredients (scale, 

technology and composition) crucially depends on the level of development of 

the countries considered. Technical and composition effects are especially 

important in enhancing energy efficiency in advanced economies and much 

less relevant in developing countries. In fact, over the last thirty years, energy 

intensity has been constantly growing in developed economies, whereas it has 

been virtually flat throughout for developed ones. 

Note also that this pattern has very important implications for the evolution of 

the specialization of industrial activities, particularly because of free trade and 

free capital movements which provide very strong incentives to countries to 

specialize according to their comparative advantage. For several reasons, 

discussed below, the pattern described above is likely to be self-reinforcing: 

the division of comparative advantage based on energy intensity will 

strengthen the specialization of mature economies in clean products and leave 

the production of polluting goods to emerging ones. Paradoxically, for 

example, the path of convergence in energy efficiency of China towards the US 

and Western Europe slowed down visibly after the entry of China into the WTO. 

The evolution of energy consumption and the environmental impact of 

industrial activities will be addressed in detail by several commissioned 

academic papers. 

This pattern of geographical specialization takes place through different 

channels that are not always captured by the sectoral composition of industrial 

production and trade flows. Many changes can occur also within industries. For 

instance, energy intensity is not necessarily time invariant within industries: 

even high-intensity activities like chemicals or metalworking have become 

more efficient with time, with gains mostly concentrated in advanced 
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countries. This has largely been achieved through technical change, but also 

through the geographical fragmentation of global value chains within industrial 

processes. Indeed, the unbundling of value added across different areas of the 

world has also been driven by the cost of energy. Firms operating at the global 

level in high-income countries retain only their relatively cleaner and energy 

efficient stages of production. This process partly takes place through foreign 

direct investments (hence the importance of free capital movements). For this 

reason Chapter 3, the background report on industrial value added, discusses 

extensively the implications of global value chains. Two academic papers have 

also been commissioned on this subject. 

Employment vs. productivity and the role of migration. International and 

internal population movements are very important ingredients in influencing 

industrial specialization. We have already discussed the role of internal 

migration in China in fostering industrial output. The extent of internal 

migration obviously affects labor market outcomes, but also industrial 

specialization. Similar country-urban migration patterns are at the heart of 

industrialization in most emerging markets. As we will discuss below, this 

process is especially important within a pattern of geographical agglomeration 

of industrial activities. The industrial expansion of most emerging economies 

would not have occurred without these large inflows of workers. At the same 

time, large pools of unskilled labor discourage the transition towards high 

value added industrial activities. For these reasons two academic papers in the 

migration pillar will study internal migrations in China. 

Migration is also essential in fostering the diversification of industrial activities 

towards high value added products. The capacity to innovate of any country is 

in fact highly affected by inflows of skilled foreign individuals. As shown in 

Chapter 2, the overarching report, the fraction of migrants is in fact highly 

correlated to industrial value added and energy efficiency per head. For 

instance, and as discussed in Chapter 4, skilled immigrants in the US patent at 

twice the native rate. What is more, even low-skilled migrants can increase 

productivity in destination countries, by allowing native workers to efficiently 

specialize in occupations for which they have a comparative advantage. This 

issue will also be discussed in one of the academic papers looking at global 

migration flows. 

Investments in energy efficiency: availability of resources and environmental 

policies. We have argued so far that there is an apparent division of labor in 

energy efficiency between mature and emerging economies, but we have not 

yet discussed what drives this process. Here a joint analysis of energy 

efficiency, industrial productivity, and migration is crucial. 
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Why then should mature economies invest in energy efficiency? The answer 

should be organised in two related parts. First, the cost of energy and second 

the cost and viability of investments in energy efficiency. Energy is expensive 

in many mature economies because primary resources are scarce; additionally, 

there is high demand for a clean environment and stringent environmental 

policies, which generally make energy supply even more expensive. The 

interplay between these two ingredients (scarcity of resources and 

environmental policies) is crucial and provides a very strong impulse for 

implementing energy saving actions or investing in renewable sources. 

The extent to which these investments are carried out depends also on their 

cost. This is probably lower in advanced economies because of the availability 

of complementary technological capabilities, of skilled human capital (skilled 

migration is crucial here) and of subsidies or mandates pushing in the direction 

of these investments. Chapter 5, the report on energy, shows that there are 

large cross-country variations in the scale of these investments, even among 

developed nations. There are two reasons explaining this fact. Environmental 

policies – absent a global climate agreement – are still heterogeneous across 

developed countries/regions. In addition, some developed countries/regions 

have become rich in traditional energy sources (US, Canada), whereas for 

others the dependence on imported energy sources continues to be a central 

concern (EU, Japan). 

Drivers of the composition of industry, energy sources and labor. It is then 

quite clear that the specialization of industry is strictly intertwined with the 

cost and availability of energy sources. This is so, partly because there is a 

double mutual causality among industrial output and supply of energy that 

requires further study and understanding, but mostly because there are similar 

factors that drive the two. We will provide evidence of these drivers in the last 

part of Chapter 2 and in each of the following chapters, but it is worth 

mentioning them here briefly. 

The first driver is obviously technological development, which is necessary for 

both industrial productivity and energy efficiency. The cost of developing new 

technologies is lower in advanced economies, because of larger R&D 

infrastructures, relatively cheaper credit, spillovers between different 

technological fields, integration between business and university. Also, 

innovation is much more likely and pervasive in countries with large pools of 

skilled migrants. 

Indeed, the second driver is the availability of educated human capital. This is 

of course necessary to produce high value added goods as well as to 

implement energy efficient technology and run complex governance systems 



13 

which are essential for both. At the same time a large share of educated 

individuals also generates demand for high quality products and for a cleaner 

environment. Investments in high value added goods and energy efficiency are 

crucially driven by demand in mature markets. 

The third dimension is the quality of institutions. In Chapter 5 we discuss 

thoroughly how the implementation of environmental standards and the 

functioning of energy markets - on the one hand - and the diversification of 

resource rich countries towards a broad range of industrial activities – on the 

other hand - is affected by the quality of institutions and also by how these are 

able to avoid capture by local lobbies of different sorts. However, this 

mechanism works for industrial development too. The quality of institutions 

(bureaucracy, judicial and legal systems, authorities, and effectiveness of 

government) is at the core of any recipe for economic prosperity and industrial 

development. And finally effective immigration policies also require effective 

institutional frameworks. 

The final crucial element is income distribution and the size of the middle class. 

This is generally more true even in advanced economies, which favors the 

diffusion of environmental concerns, as well as the demand for sophisticated 

products and the appreciation of foreign workers across a large share of the 

population. 

Of course, emerging markets are the flip side of the coin. The opposite 

reasoning explains why under several circumstances they are less likely to 

invest in industrial upgrading and in energy efficiency. There will likely be 

convergence in the longer term, as has already occurred for earlier 

industrialisers like South Korea. But this process will be slow insofar as there 

will be forces pulling in the opposite direction (the self-reinforcing patterns 

discussed above). For example the huge supply of unskilled workers in China. 

Until a large numbers of unskilled workers are ready to work for low wages, 

because of internal migrations and ongoing urbanization, there will be limited 

incentives to invest in productivity-enhancing technologies. Equally, until local 

demand and pressure for a cleaner environment are relatively weak or prices 

of natural resources do not become prohibitive, there will be limited demand 

for industrial upgrading and investment in energy efficiency. This, of course, 

will not be a permanent situation, as the recent tensions in the Chinese labor 

market and the salary increases, as well as several environmental stresses, are 

starting to show. But it will take a long time before the gap with mature 

markets is actually eroded. 

The future and resource shocks. In the future, this interplay between industrial 

productivity, energy efficiency and migration flows will be crucially affected by 
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changes in the cost of energy in technology and regulation. In Chapter 5 we 

compare at length resource rich and resource poor countries and discuss the 

so called Dutch Disease or the Resource Curse problem; i.e. the difficulty faced 

by resource rich economies to gradually become diversified away from the 

resource-rich sector towards industry and/or non-tradable activities. Also this 

issue, we argue, should be looked at through the lens of economic 

development, and again human capital, quality of institutions etc. Several 

resource rich economies, like Norway, have been very well able to achieve a 

diversified economy, possibly because they had already fairly advanced 

economies and institutions in place when resources were discovered. 

However, sudden changes in energy prices determined by resource discoveries 

or technological innovation or sudden changes in environmental regulation may 

have important consequences even in mature economies. A good example, 

discussed extensively in Chapter 5, is the expansion of shale gas production. 

While the exploitation of shale gas reduces the overall cost of energy and 

favors the relocation of industrial activities into the American territory, it may 

also reduce the incentives to invest in energy efficiency, for example in 

renewable sources. Will environmental policy have to become more stringent in 

the US to overcome a predictable pattern of increased energy consumption? 

Paradoxically, the reduction in the price of energy, which is crucial for 

industrial competitiveness, reduces the incentives to invest in energy 

efficiency. 

This issue might not be a concern if the reduction in prices were driven by 

technological innovation in renewable technologies. Still, the industrial 

outcomes that might arise from sudden shocks in energy supply are 

particularly uncertain and will depend on the interplay between all these 

factors. The regional papers on Europe will indeed take into account the 

interplay between these different factors and will draw alternative scenarios to 

forecast industrial value added, energy consumption and migration up to 2035. 

1.2 Agglomeration 

One useful perspective to analyze the interconnections between energy, 

industrial value added and migration, but which is still related to development 

patterns, is the geographical agglomeration of economic activities. Economic 

activities are frequently clustered in well-defined geographical areas, mostly in 

cities. These agglomerations are fairly specialized and are driven by centripetal 

forces, like economies of scale and scope, positive externalities, and all the 

factors broadly dubbed as ‘agglomeration economies’: common infrastructure, 

pools of specialized skilled, non-tradable services etc. There is of course a huge 

amount of literature on economic agglomeration. We do not intend to survey 
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this literature here. Instead, we are interested in understanding how industrial 

activities, demand and supply of energy and migration flows interact in 

determining the level of concentration of economic activities and also what 

specific activities are carried out in economic aggregates. This will actually be 

the object of one of the commissioned papers. 

Energy as a driver of agglomeration. Energy is a key driver of these processes 

as far as it is a geographically concentrated source and a key productive input. 

In particular, being energy-intensive, the manufacturing sector is naturally 

attracted towards energy-abundant regions. Traditionally, in the nineteenth 

century, industry was located close to coal mines or to water sources. Of 

course, with the expansion of electrical grids, the locational constraints became 

looser, favoring the worldwide diffusion of industrial activities. All the same, 

even today, the availability of reliable and cheap energy is a key factor 

affecting the location of industry. 

In general, fossil fuels are more concentrated than renewables. But even 

among renewables, while solar energy plants can in principle be installed 

anywhere, wind mills or hydropower plants are highly concentrated. Of course, 

early industrialization sectors have tended to cluster around the energy 

sources, foremost hydropower and coal. However, innovation in grid systems 

and a reduction in the transport costs of fossil fuels due to technological 

developments have made the geographical coincidence between energy 

sources and industrial plants much less stringent. 

Rather than the geography of natural resources, the issue today appears to be 

the geography of energy prices induced by resource discoveries. Take shale 

gas in the US as an example. The reduction in the price of energy stemming 

from its exploitation will almost certainly favor an expansion of industry. But 

where this expansion will actually take place will very much depend on the 

geography of the price reductions: will they be only localized in the gas rich 

counties? Will there be an effect on the price of gas throughout the US? Or will 

it affect gas prices worldwide? These three effects (county, US, world) will 

probably all be at work, albeit to different degrees. The key point is that the 

impact of shale gas on the geography of industrial activity will depend on the 

diffusion of the price reductions it generates. This diffusion, in turn, depends 

on the infrastructure and transportation costs, on the regulation of energy 

markets, on trade barriers across US states and other nations, on local or 

national subsidies and so on. 

The fact that the location of energy sources is no longer a necessary condition 

for agglomeration explains why the majority of industrial activities is located in 

countries or regions where natural resources are scarce, or at least where local 
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natural resources are no longer a primary source of energy (Northern Italy 

with hydropower, UK with coal). The contemporary example is the 

industrialization of China, independent of energy sources, and driven by 

completely different factors, especially a massive urbanization of rural 

populations through internal migration. 

Resource Curse. As discussed in the energy chapter, it is also not obvious that 

the availability of natural resources in a given location favors the development 

and expansion of economic activities in a broad sense. This is therefore not 

even a sufficient condition for industrial growth. Indeed, the link between the 

availability of natural resources and economic development is not at all 

straightforward. In the public debate, natural resources are generally 

perceived as an opportunity, if not a prerequisite, for economic development. 

Since Adam Smith and David Ricardo, however, economists have questioned 

this view opposing a dynamic manufacturing sector to a static and intrinsically 

bounded primary one. The cornerstone of the Ricardian theory of distribution is 

that primary production is subject to the law of diminishing returns and is 

expected to become scarce as time goes by. In this view, fuelling growth would 

entail a gradual substitution of resource-intensive sectors with modern 

manufacturing, which employs capital, technology, and skilled labor 

intensively. 

More recently, the debate has been revived by the literature on the so-called 

‘curse of natural resources’, namely the negative effect of natural resources’ 

abundance on economic growth. Figure 1.2 by Sachs and Warner (2001) 

shows the negative correlation between natural resource exports in the 1970s 

and the per capita growth rate twenty years afterwards. A vast amount of 

writers are still debating both the statistical robustness of this relationship and 

the key mechanisms driving it, including those related to the sector 

misallocation brought about by natural resources. 

The common logic used to explain the natural resource curse is the one of 

crowding out or misallocation. The idea is that the abundance of natural 

resources diverts investments away from the sector, or the productive factor, 

which will eventually determine the long-term growth patterns, hence 

permanently changing the productive structure of the economy. This is the 

standard framing of the so-called Dutch Disease problem. 
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Figure 1.2: The Natural Resource Curse 

 
 

However, in general, the cross-country evidence seems inconsistent with the 

Dutch Disease hypothesis; i.e. a monotonic negative effect of resources on 

growth. The sharp contrast in the development paths followed by Scandinavian 

and Latin American countries suggests that there are several other interacting 

factors that might influence this outcome. 

Several recent empirical studies have examined the impact of a natural 

resource windfall on manufacturing activities and the allocation of foreign 

investment. Most of these studies found that the impact is indeed negative and 

that resources are concentrated in the resource sectors, away from sources of 

diversification. However, all these effects are mediated by institutional factors, 

and some studies do identify a threshold in the development of institutions 

beyond which the resource course turns into a blessing. As discussed above, 

institutional actors are crucial in explaining all three flows that we have 

analyzed. 

Certainly, windfalls are more likely to have positive effects when they take 

place in countries with already diversified economic structures and developed 

institutions. It is very unlikely, for example, that the recent exploitation of 

shale gas in the US will divert resources from manufacturing. Rather, it is likely 

to provide a strong competitive boost to industry, favored by low energy 

prices. 
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A commissioned academic paper will specifically deal with the way bad 

institutions in resource rich countries may undermine the development of 

diversified economies. 

Migrants and the energy sector. The availability of natural resources and its 

outcome for economic development are also interrelated to migration flows. 

Resource-rich countries attract large inflows of migrants, as pointed out in the 

previous section of this introduction. These migrants are generally of two 

types: high-skilled engineers, i.e. pipeline builders and geoscientists; and low-

skilled workers in the construction industry and in the non-tradable sectors, 

such as cleaning services and restaurants. Several studies support the view 

that migration can indeed play a key role in reabsorbing the imbalances 

created by a resource windfall. 

Another commissioned paper discusses how sector-specific agglomerations are 

favored by migration flows. It is a well-known fact that the insufficient and 

inadequate supply of specialized personnel is one of the key factors hindering 

the expansion of the energy sector in any given country. 

Supplying energy to economic agglomerates. The availability of natural 

resources, therefore, is not a sufficient condition per se for broader industrial 

development. Several other factors have to be taken into account, which are 

frequently linked to economic development in general (pre-existence of other 

activities, quality of institutions, skilled workforce etc.). However, precisely 

because agglomerations develop independently of the availability of natural 

resources and because of the presence of other drivers, it is important to 

supply energy to locations where economic activities are highly concentrated. 

The energy chapter deals at length with how the density of economic activities 

affects the optimal mode of supply of energy and also whether it improves or 

weakens energy efficiency. 

Several studies, for example, find that increased population density enhances 

energy efficiency. The argument is that urbanization makes new energy saving 

infrastructures less costly and therefore more likely to be financed (for 

example public transportation), or it may favor the adoption of renewable 

sources like solar panels. Yet, density also implies a higher concentration of 

economic activities raising energy consumption per head. 

The outcome is therefore uncertain and very much depends on the sectoral 

composition of the economic activity within the agglomerations, and the 

determinants of the agglomerations. Clearly, high-value-added-agglomerations 

are likely to be more energy efficient than low-value-added-agglomerations in 

emerging economies. Another key element is the share of the migrant 

population. Migration does not only affect population density, but also its 
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composition, which in turn affects the demand for energy. For example, that 

the price elasticity of energy demand of migrants is higher than that of the 

indigenous population. Also, unskilled immigrants tend to buy more low-

quality, energy-intensive goods. Therefore, development paths and 

agglomeration processes provide two useful lenses to understand the analytics 

of interacting economic activities as measured by industrial value added with 

migration flows and demand and supply for energy. In the following chapter 

we provide some initial evidence of these interactions by looking at descriptive 

long term empirical trends. 
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2.  Common trends and drivers: descriptive evidence 
(Giorgio Barba Navaretti, Tommaso Frattini, Giovanni Pica) 

 

As argued in the introduction, a first theme that clearly emerges from the 

thematic chapters that follow is that value added, demand and supply of 

energy and migration patterns are strongly interdependent. The 

interconnections are evident from the remarkable co-movement between these 

variables, measured in per capita terms, and imply that value added per 

capita, the fraction of immigrant population, and per capita energy 

consumption are influenced by similar determinants. For instance, their 

behavior is clearly related to the stage of economic development. This has 

obvious implications for industrial productivity, attractiveness for immigrants, 

and environmental impact of energy consumption. Of course, policy and 

technology changes also affect the relationship between these variables: for 

example, energy efficiency rises faster with industrial value added per head 

today than it did thirty years ago. 

While per capita figures are very much related to the stage of economic 

development, the absolute level of industrial value added, migration flows and 

energy consumption are driven to a large extent by scale factors. Worldwide, 

we observe that some emerging countries are quickly catching up with 

industrialized ones in terms of levels (industrial value added, migration flows, 

and energy consumption), but more slowly in terms of productivity and per 

capita consumption, with profound implication for the future geography of 

economic activities. For instance, thanks to the productivity differential with 

respect to emerging countries, mature economies are still able to display a 

very strong ‘industrial resilience’: they preserve their leadership through rapid 

technological upgrading and efficient use of their resources, even more so 

when they are scarce and expensive. 

These trends are of course related to a wider set of underlying factors, like 

income dynamics, agglomeration forces, transportation costs, institutional and 

demographic features etc., which we have already introduced in the previous 

section. These factors are the typical drivers of any pattern of economic 

geography observed in history, even though the direction of causality is often 

not easy to discern. 

One notable fact is that the patterns of these drivers are remarkably similar in 

the way they co-vary with the three dimensions analyzed. But they do differ 

across macro regions. Whereas emerging economies dominate in terms of 

income, population growth and also educational achievements, they lag behind 
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in terms of ease of doing business, innovation, and sound management 

practices. 

Consequently, it is possible to argue that two polar qualitative scenarios may 

plausibly emerge in the long run. In the first scenario, China as well as Brazil 

and India, together with the education of their workforce, will improve the 

quality of their business environment and will manage to climb the ladder of 

the value chains towards the high-tech stages. In the alternative scenario, 

mature economies will keep their supremacy due to the ease of doing 

business, innovation ability, and the use of sound management practices, 

preserving an edge towards emerging economies in terms of technology and 

productivity. 

Most likely, however, it is not going to be a zero-sum game: the manufacturing 

sector will probably continue to be viable both in mature and in emerging 

economies as competitive regional, albeit interconnected, poles will emerge: 

Factory Asia; Factory North America; and Factory Europe (which might 

incorporate part of North Africa). The fate of each of these poles will be 

crucially affected by the interconnections between industry, migration flows 

and energy. 

It is worth noting that, when discussing the geography of value added, we 

focus on the manufacturing sector. Even though the share of services as a 

fraction of the world value added is constantly increasing, manufacturing still 

matters. Real value added has been constantly on the rise in the 

manufacturing sector since the end of the Second World War, albeit at a slower 

pace than in the service sector. Moreover, the borders between industries and 

services are becoming increasingly blurred, as services provide industry with 

considerable and growing inputs: there are on average 19 cents of service 

input for every dollar of manufacturing output and the share of service jobs 

directly employed by manufacturing ranges from 30% to 55%. All in all, 

manufacturing accounts for 70% of world trade and 77% of private sector 

R&D, and it is a major consumer of energy, the second largest after energy 

production itself. Figure 2.1 shows the past and forecasted future total energy 

consumption by sector. It highlights the fact that, after power generation itself, 

industry usage is the second most important determinant of the total energy 

consumption, both in retrospect and in prospect. 
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Figure 2.1: Total Energy Consumption by Sector 

(Million Tonnes of Oil Equivalent) 

 
Source: BP Energy Outlook 2030. 

 

Section 2.1 will provide descriptive evidence on the links between these 

variables and their evolution with time. Section 2.2 will discuss the key 

(common and disjoint) drivers of their trends. Section 2.3 will focus on the 

most recent post crises events. 

 

2.1 The Geography of Stocks and Flows 

In the following, we will use maps to describe the interconnections between 

the stocks and the flows of industrial value added, migration, and energy 

consumption. All the countries are ranked according to the variable shown in 

the figures. The colors of the maps refer to the family of data (blue for value 

added, red for migration, and green for energy) and the percentile in the 

distribution in each of the variables analyzed to which the country belongs. The 

darker the shade, the higher is the percentile of the country on the map. All 

the maps are drawn for two years, 1980 and 2007.2 

 

 

 

 

                                       

 
2 Due to data availability, for migration we use observations for 2010 rather than 2007. 

0

2.000

4.000

6.000

8.000

10.000

12.000

14.000

16.000

18.000

1990 1995 2000 2005 2010 2011 2015 2020 2025 2030

Other Sectors

Industry

Power Generation

Transport



23 

2.1.1 Stocks in Levels 

The first set of maps refers to the real value added and energy consumption, in 

levels. For both sets of values, as expected, the ranking is essentially driven by 

the size and the level of income of the countries. Notice that countries like 

China and India already accounted for a high level of value added and energy 

consumption in 1980, long before the start of their present phase of rapid 

industrialization. However, the shades of emerging economies and of the 

countries of the former Soviet bloc (note that there are no data on the former 

USSR in 1980) become darker in 2007, as both industry and energy 

consumption expanded in these areas. 

Since the beginning of the 1980s, Asia has become the world’s leading 

employer in manufacturing in terms of both levels and shares. Slightly later, at 

the end of the 1990s, Asia also became one of the world’s leading value-added 

creators in manufacturing in terms of both shares and levels: the Asian growth 

was mostly driven by a rise in employment with relatively few changes in 

productivity. This seems to reveal a possible three-stage trajectory in the 

emergence of “Factory Asia” (see Baldwin and Lopez-Gonzalez, 2013). First, 

structural change has massively reallocated labor to manufacturing. Second, 

with delay, the value added has caught up. Third, with even more delay, the 

value added per worker may follow suit. 

At the same time, while the real value added in manufacturing (in levels not 

shares) has been rising in Europe and in the US for the last forty years thanks 

to productivity gains, manufacturing employment (the number of employees) 

has been declining somewhat since the mid-1970s. This trend, with rising 

value added and declining employment in manufacturing, has been dubbed 

“jobless growth”. 
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Figure 2.2a: Real Value Added in Industry, 1980 (Levels) 

 
 

 

Source: UNIDO. 

 

 
 

Figure 2.2b:Real Value Added in Industry, 2007 (Levels) 
 

 

 

Source: UNIDO. 
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Figure 2.3a:Energy Consumption, 1980 (Levels) 

 

 

 
 

Energy use measured as kg of oil equivalent. Source: World Bank. 

 

 

 

Figure 2.3b:Energy Consumption, 2007 (Levels) 
 

 
 

Energy use measured as kg of oil equivalent. Source: World Bank. 
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2.1.2 Stocks in per Capita Terms 

Very insightful is also the analysis of the per capita figures of the flows 

analyzed(Figures 2.4a-b; Figures 2.5a-b; Figures 2.6a-b) and of migration 

stocks as a percentage of the local population (Figures 2.7a-b). Also in this 

case, emerging countries gradually moved up the ladder in the thirty years 

between 1980 and 2007, and their shades on the map become gradually 

darker. However, it is interesting to notice that mature economies maintained 

their lead. As we will discuss more extensively below, the coincidence between 

these patterns has very important implications, as it allows us to distinguish 

between their quantitative and their qualitative evolution. Essentially, this 

involves the mix of activities composing the flows analyzed, in other words the 

production function generating the industrial value added. 

The first element of this production function is composed of the two factors 

that we do not observe here, capital and total factor productivity. It is clear 

that the productivity and the capital intensity of industries in mature 

economies are much higher than those in emerging ones, which is why the 

value added per worker is also higher and relatively stable. 

Consequently, old industrial economies keep the lead in value added and value 

added per worker in industry within Europe and North America. Large 

emerging countries have climbed to top places but at a slow pace, slower than 

their rising share in high employment industries, and they have not climbed to 

the top places in the ranking of countries in terms of value added per worker. 

In other words, their expansion has mostly been driven by the fast growth of 

employment in industry. 

The slow pace of productivity is also reflected in the per capita energy 

consumption, another factor of production. Here, energy refers to total 

consumption, not just to industry. Per capita energy consumption remained 

persistently higher in mature economies in 2007, reflecting a higher energy 

absorbing mix in the economy (activities using energy more intensely as a 

factor of production) and the higher level of income of these countries. The 

emerging economies moved to higher percentiles of energy consumption per 

capita, turning into darker shades of green between 1980 and 2007. However, 

they remained at lower percentiles than for total energy consumption and 

lower than mature economies. For them, this also reflects the overall structure 

of the economy, with large parts of the population still living in rural areas and 

not yet absorbed by urban life and industry. 

The darkening of the shades of emerging countries would likely be much more 

intense if we had figures measuring per worker energy consumption in the 

industrial sector. The stringency of environmental policy plays a key role here. 
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Energy consumption in lower-income countries is also boosted by the 

expansion of highly polluting activities. In contrast, mature economies, the US, 

and several European countries have moved to lower percentiles, even though 

they have maintained their lead vis à vis China. This whitening of their green 

shades is partly the outcome of the relative effect of the ascent of the 

emerging economies, but partly due to the increasing stringency of 

environmental policies and thus the declining energy intensity of individual 

activities, from power generation, to industries, to household consumption. 

Energy consumption and the productivity of industry are strongly correlated 

across countries. In Figure 2.6a, we plot for each country the logarithm of 

value added per worker in 2007 against the logarithm of energy consumption 

per capita in the same year. The two variables are strongly positively 

correlated, as shown by the upward-sloping interpolating line, which has a 

slope of 0.872. The strength of the correlation between productivity and 

energy consumption intensified between 1980 and 2007, as we show in Figure 

2.6b. The higher slope of the interpolating line in 2007 with respect to the 

1980 line indicates that the energy intensity of VA per worker has declined 

over time. In other words, the same increase in per capita energy consumption 

led to a higher productivity increase in 2007 than in 1980, which is an 

indication of the increasing implementation of energy-saving technologies. 

As regards energy, the migrant stock as a percentage of the total population 

also reflects the trends in value added per head. Again, the rankings of 

countries according to this measure are not very different from those for value 

added and energy consumption, even though the correlation is less clear-cut. 

The share of migrants in the total population is higher in high-income 

countries. As we will discuss below, this reflects the income differential 

between high and low income countries, which is a key driver of migration 

flows. Note that this pattern has strengthened over time, as the migrants’ 

share has increased, especially in Southern European countries and the US 

between 1980 and 2010. 

There are also large migrant communities in resource-rich countries, like the 

Emirates and Saudi Arabia or Kazakhstan. In these countries, there is a need 

for a large workforce in the resource sector, but immigrants also provide non-

tradable services that the local population is unable or unwilling to provide. 

Interestingly, the share is low for rapidly rising China. This is somehow related 

to the very large local rural population, which provides a huge reserve of 

workers for the urban industry. The Chinese internal migration flows are very 

large, crowding out the inflows from abroad. The industrial expansion of 

emerging economies like China absorbs much more labor per unit of value 
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added than industrial expansion in mature economies. Therefore, it naturally 

attracts a large workforce towards cities, where it is a crucial input to industry. 

In this respect, as we will see, the composition of the migrant labor force also 

matters a great deal. As industry moves towards activities with high value 

added per head, it also requires increasingly skilled workers. As Chapter 4 

shows, changes in the composition of the immigrant population crucially shape 

the effects that the migration flows have on the economy of the receiving (and 

sending) countries. 

The countries with higher levels of value added per worker are also those that 

attract the highest number of immigrants. We show this correlation in Figure 

2.8a, in which we plot for each country the logarithm of value added per 

worker in 2007 against the logarithm of the share of immigrants in the country 

population in the same year. The two variables are strongly correlated across 

countries, and the interpolating line has a slope coefficient of 0.270. 

Interestingly, and unlike the case of energy per capita, the strength of the 

correlation is stable over time. Figure 2.8b shows that the correlation between 

immigration and productivity only changed modestly between 1980 and 2007, 

which indicates that the attractiveness of high-productivity countries for 

international immigrants is a permanent feature of the contemporary economy. 
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Figure 2.4a:Real Value Added in Industry per Worker, 1980 (Levels) 

 
 

 
 

Source: UNIDO. 

 

 

Figure 2.4b:Real Value Added in Industry per Worker, 2007 (Levels) 
 

 

 

Source: UNIDO.  
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Figure 2.5a:Energy Consumption per Capita, 1980 (Levels) 

 

 
 

Energy use measured as kg of oil equivalent per capita. Source: World Bank. 

 

 

Figure 2.5b:Energy Consumption per Capita, 2007 (Levels) 
 

 
 

Energy use measured as kg of oil equivalent per capita. Source: World Bank. 



31 

Figure 2.6a:Correlation of VA per Worker and Energy Consumption per Capita 
 

 
 

Source: UNIDO and World Bank, World Development Indicators. 

 

Figure 2.6b: Correlation of VA per Worker and Energy Consumption per Capita 
 

 
 

Source: UNIDO and World Bank, World Development Indicators. 
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Figure 2.7a:Migrant Stock as a Percentage of theTotal Population, 1980 

 

 
 

Source: World Development Indicators. 

 

 
Figure 2.7b: Migrant Stock as a Percentage of theTotal Population, 2010 

 
 

 
 

Source: World Development Indicators. 
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Figure 2.8a:Correlation of VA per Worker and Migrant Stock, 2007 
 

 
 

Source: UNIDO and World Bank. 

 
Figure 2.8b: Correlation of VA per Worker and Migrant Stock, 1980 and 2007 

 

 
 

Source: UNIDO and World Bank. 
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2.1.3 Rates of Growth 

The following set of maps reflects the rates of growth in the value added per 

worker, energy consumption per head, and share of the migrant population 

(Figures 2.10a–b, 2.11a–b, and 2.12a–b). Even though there are persistent 

differences in the per capita intensities of these flows, it is interesting to 

observe whether catching up is indeed taking place. This is the case in the 

labor productivity of industry and energy consumption per head for some 

emerging countries. 

For both sets of figures, the eastward part of the maps in particular becomes 

much darker between 1980 and 2007. Chapter 3 discusses the key 

components of these patterns extensively. Emerging economies have gradually 

shifted, moving slowly towards high-value-added industries, after gaining 

mastery of low-value added, labor-intensive activities. The entrance into high-

tech activities is eased by the geographical fragmentation and the unbundling 

of production stages. Emerging economies initially focus on relatively simple 

stages, like assembly, and then move on to more sophisticated stages and up 

the value chain. 

The most straightforward way to look at the fragmentation of the value chain 

is the “import content of exports”, i.e. the foreign value added embodied in a 

country’s exports. The share of imported inputs in the total value added of 

exports and industrial output has been rising since the mid-1990s. 

While all countries’ exports include a considerable share of imported inputs, 

this share is especially high for emerging economies, specializing in the 

assembling and processing of manufactured products. Mature economies use a 

larger share of local high-value-added inputs. 

China exemplifies the patterns of emerging economies in this respect. It 

entered high-value-added industries by carrying out simple stages of 

production. However, it has not yet managed to climb up the value chain in 

these activities by moving to higher-value-added stages. 

Indeed, in China, we observe a gap between high-tech output and high-tech 

value added. This is symptomatic of China’s position in regional supply chains: 

China is increasing its imports of intermediates in high-tech sectors faster than 

it is increasing its value-added contribution to these sectors. This is the reason 

why its value-added growth in high-tech sectors is below its gross output 

growth in these sectors. 

Even though China has been able to strengthen its productivity in some high-

tech industries, most of its productivity growth has taken place within 
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industries in which it already had a well-established position and, at the same 

time, the rise of industrial value added is driven more by increasing 

employment than by productivity growth. This pattern is likely to evolve 

towards faster growth of value added and productivity increases in high-value-

added industries as well, even though it is not visible in the aggregate data 

yet. 

A sign that this is happening is apparent in the evolution of comparative 

advantage in China compared with the US and South Korea. Figure 2.9 reports 

the ratio of labor productivity in machinery and equipment over the 

productivity in textiles. The trends in these ratios for South Korea and China 

are compared with the US ratio, which is stable at around 1.7. If we assume 

that wages are the same across industries within countries, a ratio for China 

and Korea higher than that for the US shifts the comparative advantage in 

machinery towards the emerging economies. 

The flip side of the coin regarding the taking up in value added per head of 

emerging countries is that mature economies shift gradually down to lower 

percentiles, even though they still generate steady productivity improvements. 

This is a sign of the slow reorganization of the global economy into three 

interconnected industrial poles in the three main continents. 

 

Figure 2.9: Shifting Comparative Advantage 

 

 
 

Source: UNIDO. 
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As for the growth of energy consumption, here the pattern also reflects 

acceleration for China and other emerging countries, although it is not as 

visible as for the value added per worker. 

Finally, migration does not follow an obvious pattern, as it has intensified in 

the last decades mostly in Southern European countries and the US. As 

discussed in Chapter 4, in fact, migration flows obey economic rules, as they 

respond to key economic drivers like income differentials, but they are also 

severely restrained by restrictive migration policies. The increase in immigrant 

inflows in Southern European countries reflects the growth that these countries 

have experienced in recent decades and the increasingly unmet demand for 

low-skilled labor in services and industry in these countries. All the same, there 

is a darkening of the Asian countries, reflecting the steady pattern of labor 

force absorption into industry. However, since many emerging economies still 

have a large pool of unused potential labor, international migration has not yet 

risen strongly in most of them. 
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Figure 2.10a: Real Value Added per Worker, 1980–1990  

(Average Annual Growth Rate) 

 

 
Source: UNIDO. 

 
 
 

Figure 2.10b: Real Value Added per Worker, 2000–2007  

(Average Annual Growth Rate) 

 

 
Source: UNIDO. 
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Figure 2.11a: Consumption per Capita, 1980–1990  
(Average Annual Growth Rate) 

 

 
 

Energy use measured as kg of oil equivalent. Source: World Bank. 

 

 

 

Figure 2.11b: Consumption per Capita, 2000–2007  

(Average Annual Growth Rate) 
 

 
 

Energy use measured as kg of oil equivalent. Source: World Bank. 
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Figure 2.12a:Share of Migrants in the Population, 1980–1990 

(Average Annual Difference) 
 

 
 

Source: Own calculations based on World Bank data. 

 

 

 

Figure 2.12b:Share of Migrants in the Population, 2000–2010 
(Average Annual Difference) 

 

 
 

Source: Own calculations based on World Bank data. 
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2.2 Key drivers: All in the Same Direction? 

What generates the trends observed in the maps? The three chapters deal with 

large sets of broad drivers. These drivers are remarkably similar, in the sense 

that it is possible to isolate a number of macro factors that are all relevant to 

explaining the changes in industrial value added, in migration, and in the 

demand for energy. 

Of course, the precise causal relationship between drivers and flows is not easy 

to identify as the former are in turn affected by the latter. In this section, we 

do not deal with the issue of causality and essentially look at the correlations 

between drivers and flows. 

In the following, we deal with some of the key drivers and discuss why they 

are relevant to each of the flows individually. Specifically, we deal with: the 

geography of income; the geography of transport costs and agglomeration 

factors; and the geography of institutions. 

 

2.2.1 The Geography of Income 

The trends in the total GDP and income per capita are highly correlated with all 

the flows under consideration. Regarding value added, income is of course the 

prime source of the final demand, in terms of both the volumes and the mix of 

products that are purchased. Increases in income are also highly associated 

with changes in the mix of inputs that firms can use in production and 

therefore with the transition towards the manufacturing of high-value-added 

products. In this subsection, we will mostly deal with demand, whereas 

changes in the factors of production will be tackled within the subsequent sets 

of drivers. 

Concerning migration, the income differentials between origin and destination 

countries are a crucial driving force underlying population flows. Since the very 

early contributions, economists have modeled the decision to migrate as the 

result of an income maximization choice, in which different locations offer 

different opportunities for workers. 

Figure 2.13 illustrates the relationship between the share of international 

migrants in the total population and the GDP per capita in constant US dollars. 

As we can see, this relationship is positive and highly statistically significant, 

confirming that income in the destination country is indeed a strong driver of 

immigration. 
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Figure 2.13: GDP per Capita and Immigrant Share 

 

 
 

Source: Our elaboration based on data from the World Bank, World Development Indicators. 

 

GDP per capita matters because it reflects wage differences which have been 

shown to be relatively persistent. For example, if we compare wages between 

some advanced countries and a few emerging ones in Eastern Europe between 

1997 and 2007, we can see that the wage differences are persistent for high-

skilled jobs and even more so for low-skilled ones, as demonstrated in Figures 

4.9-4.12 of Chapter 4. 

The demand for energy is also highly correlated to income. In fact, both 

income and income per capita determine the total energy use. At the same 

time, income per capita interacts with the energy dependency in affecting 

countries’ energy strategy. 

Energy dependency spurs energy efficiency and policy support for renewable 

energy. Both higher GDP per capita and lower inequality are associated with 

stringent environmental policies and ambitious renewable energy policies and 

in turn they affect energy prices. 

Figure 2.14 below presents the trends in energy use and intensity for the US 

and China, how these trends converge with time, and the convergence in the 

levels of income (data source: U.S. Energy Information Administration (EIA), 

Energy Statistics). The lower panels of Figure 2.14 show instead the same 
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trends for samples of developed and developing countries. The evidence shows 

that the gains in energy efficiency tend to be faster in developed economies, 

probably because of the stringency of environmental legislation, as we will 

discuss below. 

Figure 2.14: Energy Use and Intensity across Countries 

 

 

We have established that total income and income per capita are key drivers of 

the three flows analyzed. In this respect, it is also useful to discuss the global 

evolution of this driver to identify possible future trends. 

As a starting point, Figure 2.15 describes the trends in world population in the 

last sixty years. The population has been growing in all the regions. Asia’s 

growth has dwarfed that of other regions, consolidating its status as themost 

populous region. Over this time horizon, Europe has dropped from the second 

to the fourth most populous region behind, in order, Asia, Africa, and Central 

and South America. North America now hosts fewer people than Central and 

South America and is the fifth most populous region. 
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Figure 2.15: Population by Region (Absolute Value in Thousands) 

 

 
Source: UNCTAD. 

 

Figure 2.15 shows that the final customers for industry and the energy market 

are increasingly Asian and African and also that these regions are increasingly 

important sources for migrants. To understand whether this is the case and 

how we must relate population trends to income, in Figure 2.16 we look at the 

total income. Also along this line, while Europe and North America remain 

among the top three markets in terms of income, Asia has recently gained the 

top spot; Asia is also the largest potential spender. 

However, when considering income per capita, Figure 2.17 shows that the 

typical Asian individual has much less spending potential than the typical 

customer in North America, Europe, and Oceania. As for Africa, while it is 

consolidating its place as the second most populous region, both in absolute 

and in per capita terms, its income remains puny. The trends in income per 

capita also reflect the trends in industrial value added and labor productivity. 
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Figure 2.16: Nominal GDP in US Dollars 

(Millions at Constant 2005 Prices and Constant 2005 Exchange Rates) 

 

 
Source: UNCTAD. 

 

Figure 2.17: GDP per Capita in US Dollars 

(Millions at Constant 2005 Prices and Constant 2005 Exchange Rates) 

 

 
 

Source: UNCTAD. 
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2.2.2 The Geography of Transport Costs and Agglomeration Factors 

The changing geography of income across continents is interesting in itself. At 

the same time, given such a high level of aggregation, it falls short of 

providing an operational description of where individuals and income are 

actually located. After all, even if we just focus onAsia, it is huge and 

comprises many different countries. On the other hand, zooming in on the 

level of smaller regions and countries while following administrative borders 

blurs what is probably the most relevant feature of the changing geography of 

income and population that emerges when considering a finer level of 

aggregation: the typical world customer is increasingly an urban dweller, and 

the more so the more regions progress in their economic development. 

Figure 2.18 describes the complementary shares of the rural and urban 

populations across the regions in 1970, 1985, 1995, and 2012. It shows that 

economic development and urbanization go hand in hand. It also suggests an 

overall tendency towards a long-run 80:20 split of the world population 

between town and country. 

Figure 2.18: Rural and Urban Population as a Percentage of the Total by 

Continent 

 
Source: World Bank. 
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Therefore, from the point of view of the consumption of manufacturing goods, 

the identikit of the new world final customer depicts an urban dweller who lives 

in a big city, mainly but not only in Asia, and is not currently affluent but can 

afford an increasing standard of living. This kind of customer increasingly 

demands consumer services directly. He or she also increasingly demands 

manufacturing products and, indirectly, the business services needed to deliver 

those products to his or her door in a high-density urban environment (see 

OECD, 2008). 

Agglomeration in urban areas and population density, which of course are 

highly interconnected with migration flows, also considerably influence the 

energy demand and its connection to different types of sources. The demand 

for energy-efficient solutions and renewable energy can be affected by 

increased population density. Urbanization reduces the cost of building 

infrastructures that increase energy efficiency and reduce pollution (i.e. public 

transportation). Moreover, specialization and the spatial sorting of economic 

activities affect the demand for emission reductions. 

An interesting example of the effect of urbanization on the energy demand 

concerns the diffusion of solar energy, which is less site-dependent than wind 

or hydropower and therefore more affected by socio-economic factors. Several 

studies show that peer effects are important for the decision to install solar PV 

and that population density is a significant driver of PV installation (these 

findings are for Germany and California). 

More broadly, several studies show that an increase in the urban space 

provides important gains in energy efficiency and that this is in turn correlated 

with higher labor productivity and more efficient use of land space, induced by 

high rental rates. 

In contrast with these findings, studies on China show that here the effect of 

agglomeration on localized city-level emissions is negative. This implies that at 

a lower level of income and with less stringent environmental policies, 

agglomeration can indeed reduce energy efficiency and increase pollution. 

Agglomeration factors and the importance of reducing trade costs also explain 

the geographical scope of global value chains. These generally require 

specialized suppliers, frequently agglomerated in nearby locations, and low 

trade costs for exchanging components and semi-processed goods. Indeed, the 

evidence shows that for many industries transport costs are very relevant and, 

therefore, value chains are mostly organized within regions: a limited number 

of countries (Germany, the US, Japan, and China) are at the heart of 

continental industrial networks, respectively defined as “Factory Europe”, 

“Factory America”, and “Factory Asia”. However, even though the regional ties 
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are becoming stronger, the three continental “factories” are also becoming 

increasingly interconnected. 

 

2.2.3 The Geography of Institutions 

Finally, we turn to institutions as key drivers of the flows analyzed. Under the 

heading of institutions, we include the broad set of regulatory and 

administrative procedures ruling economic activities in general, and more 

specifically those affecting energy and environmental policies and migration. 

The following chapters all show very clearly that institutions matter 

enormously in affecting the flows analyzed. 

Starting with value added, besides the broad policy framework, what matters 

are the regulations affecting the business environment. In a world of mobile 

capital, the ability to attract and retain investment increasingly depends on 

offering a business-friendly environment in which investors are protected and 

contracts are enforced. Figure 2.19 displays the quality of the overall business 

environment measured by the World Bank (http://www.doingbusiness.org). 

For each region, it shows the percentage of countries featuring in five groups 

of the world ranking, with a higher ranking associated with a better business 

environment. 

This overall ranking takes into account other features of local regulations that 

affect various aspects of business, such as starting a business, dealing with 

construction permits, obtaining electricity, registering property, obtaining 

credit, protecting investors, paying taxes, trading across borders, and resolving 

insolvency. The picture is clear: while Europe and North America are 

disproportionately represented in the higher positions of the ranking, the 

opposite is true for the other world regions. 

 

http://www.doingbusiness.org/
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Figure 2.19: Ease of Doing Business (Ranking Distribution by Region) 

Source: WB Doing Business 2014. 

 

There is, of course, a large amount of heterogeneity within Asia, too. Figure 

2.20 reports the rankings of three key Asian players (China, India, and Japan) 

and three benchmark countries from the rest of the world (Brazil, Germany, 

and the USA). Unsurprisingly, the USA and Germany top the ranking, with the 

Asian countries lagging behind. However, among the latter, Japan performs 

much better than China and China performs better than India. 

From this point of view, while income, population, and agglomeration factors 

all seem to favor “Factory Asia”, other drivers seem to work against it and may 

ultimately explain why Asia is not really catching up in terms of value added 

per worker. 

Naturally, energy policies also affect the mix of industrial activity in terms of 

their energy and polluting intensity. As the global competition becomes 

tougher, differences in energy and environmental policies are likely to be 

increasingly important in affecting firm location choices and the structure of 

value added. 
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Figure 2.20:Ease of Doing Business (Ranking ofSelected Countries) 

 

 
Source: WB Doing Business 2014. 

 

In developed countries, trade reduces pollution and energy intensity through 

technical change and the relocation of energy-intensive and polluting industries 

to developing countries. In developing countries, of course, the effect works in 

the opposite direction, as trade and investment induce the relocation of the 

dirtier industries to those countries. Recent disaggregated evidence shows that 

the stringency of environmental regulation and energy prices are both 

important determinants of industry location for energy- and pollution-intensive 

industries. 

To give a preliminary idea of how important cross-country differences could be 

for environmental policies, especially between developed and developing 

countries, Panel 1 of Figure 2.21 (Hassler et al., 2012) shows the positive and 

sizeable correlation between the GDP per capita and the Environmental 

Sustainability Index (ESI).3 

Panel 2 in the same figure shows that the political factors are also important: 

the ESI is positively correlated with the Polity2 index, a measure of political 

regime from autocratic to democratic (high values). In other words, the 

                                       

 
3 The ESI is a composite measure of environmental quality, the stress on the ecosystems, and 

the country’s capacity to copy with environmental degradation. Obviously, it is positively 

correlated with energy efficiency and the use of renewable sources. 
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diffusion of stringent environmental policies with growing income is mediated 

by an improvement in the overall quality of the political environment. 

 

Figure 2.21: Determinants of Environmental Regulation 

 

 
Source: ESI data. 
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especially in rich countries, the only obstacle to an increase in migration flows 

may come from the public pressure to introduce more restrictive migration 

policies. Policies are relatively strict as they reflect the electorate’s preferences 

for more restrictive migration policies. 

Figure 2.22 shows that the share of policymakers who perceive the current 

level of migration in their country as being too high has been constantly 

increasing since 1976. Migration policies also influence the skill mix of 

immigrants. For example, countries that adopt point systems in their policies 

aim to target specific types of professions, on the basis of their scarcity in the 

local labor market. 

A final issue to take into account is that not all policies affect value added, 

migration, and energy in the same way. For example, policies favoring the 

immigration of relatively low-skilled migrants to rich countries might limit the 

offshoring of labor-intensive jobs, but also the transition towards high-value-

added activities. 
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Figure 2.22: Government Views on Immigration 

 

 

Source: Facchini and Mayda (2010) 

 

2.3 The Recent Years 

The long-run focus adopted hitherto led us to concentrate on the long-term 

trends in the geographical and sectoral distributions of value added, migration, 

and energy. This section focuses instead on the most recent years – a troubled 

period coinciding for many countries with the deepest recession experienced 

since the Second World War due to the explosion and upshots of the 2007–

2009 financial crisis – and asks whether the crisis triggered structural breaks in 

the long-run trends uncovered in the pre-crisis period. 

Even though it is still much too early to understand whether the crisis 

prompted permanent changes in the tendencies highlighted thus far, the 

importance and depth of the crisis call for at least an attempt to guess what its 
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2.3.1 Value Added, Employment, and Productivity 

 

Figure 2.23: Real Value Added in Industry (Mln 2005 $) 

 
Source: UNCTAD 

 

Figure 2.23 shows the evolution of the real value added by geographical area 

from 1970 to 2011 (UNCTAD). The recent crisis is very evident in Asian, 

European, and NAFTA countries, where the value added plunges abruptly 

around 2008 and 2009. However, the value added swiftly recovers in later 

years in Asia and – albeit at a slower pace –in other European and NAFTA 

countries. At least from the aggregate data, the crisis seems to show up as a 

temporary blip in the data rather than as a permanent shock. At the same 

time, the share of the world value added by geographical area and sector 

evolves smoothly over time and no major discontinuities appear in the crisis 

years. Thus, even though the crisis has clearly affected the level of value 

added, it does not seem to have had any significant impact on its geographical 

and sectoral distributions. 

Roughly the same picture emerges when considering employment. Actually, 

the evolution of employment levels seems to be smoother than that of value-

added levels, suggesting that, at this level of aggregation, the crisis has had a 

greater impact on value added than on employment. This reflects the real 

value added per worker, which suffered a severe slump in 2008 and 2009 in 

European and NAFTA countries. It slowly recovered thereafter, reaching the 

pre-crisis level in 2011 in NAFTA countries (and in later years in European 

countries). The Asian real value added per worker is lower than that in 

industrialized countries and shows no ostensible upward trend throughout the 

period. This confirms our pre-crisis finding that Asian (and Chinese) growth 

does not seem to be driven by productivity gains. 
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Overall, the crisis does not seem to have generated structural breaks in the 

long-run trends in value added, employment, and productivity uncovered in 

the pre-crisis period. 

 

2.3.2 Migration 

Our discussion on migration has identified income differentials, the distribution 

of income in the source and destination countries, geographic and cultural 

distance, the strength of immigrant networks, and migration policies as the 

key drivers of migration flows. These factors remain crucial in shaping 

migration patterns even in periods of economic downturn, even though their 

role is likely to be affected by business cycle fluctuations and subject to sudden 

changes in the case of a slump. For instance, as economic conditions 

deteriorate, immigrant inflows typically drop, while outflows substantially 

increase, especially due to return migration. At the same time, economic 

downturns are often associated with a deterioration of attitudes toward 

immigration and tightening of immigration policies. 

The current financial crisis has, however, not yet determined sharp turns 

toward more restrictive migration policies, at least in European countries. 

Indeed, across the 18 countries for which European Social Survey data are 

available, the public attitudes toward immigration changed very little between 

2006 and 2010. Hatton (2014) suggested a number of possible explanations 

for why this has not happened. The first issue is how immigrants fare in the 

host country labor market. Migrations are responsive to the business cycle. 

Historically, the 10% rule applies: every 100 jobs lost results in 10 fewer (net) 

immigrants. This rule has also applied to Europe in the current downturn. 

Additionally, among the immigrants who stayed, unemployment rose more 

than among natives. As a result, immigrants have borne a disproportionate 

part of the recession-induced adjustment. Second, the scope for the tightening 

of migration policies in Europe during the crisis has been restricted by the 

structure of immigration itself. In most European countries, the bulk of the 

immigrant population comes from another EU member state, a population over 

which governments have no control at all, as they can move freely within the 

EU. 

 

2.3.3 Energy 

The recent period is just too close to provide statistical information that could 

be exploited by the many studies that have been mentioned above, which were 

devoted to the analysis of more structural factors. However, the 2007–2008 

crisis and the deep recession that followed have brought about changes in 

trends that may not be only transitory. Over the last 40 years, a decoupling 
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between economic activity and total energy use has occurred in advanced 

countries. Remarkably, this has not been the case for the non-OECD group, in 

which GDP growth remains a strong driver of energy demand, and the post-

2007 crisis does not seem to have had any effect. On the other hand, the dip 

associated with the crisis is clearly evident for OECD countries, the energy 

demand trend of which is being affected by a recession-induced reduction 

together with the impact of energy efficiency policies. 

A related consideration is whether these trends will continue in the immediate 

future. This will depend primarily on the energy and environmental policies 

that will be adopted with the aim of curbing the emission of greenhouse gases: 

aggressive climate policies – compatible with the very recent evidence and 

required effort presented in the last IPCC Fifth Assessment Report on climate 

change – will require further decoupling between economic activity, which will 

hopefully resume its growth, and energy consumption. 

It is perhaps a peculiar coincidence that the new big discoveries and increased 

production of hydrocarbons from unconventional sources, especially gas and 

especially in the US, have taken place since 2008. However, they have had a 

substantial impact on the prices of gas and, more generally, of energy. Indeed, 

the final industrial energy prices have risen in the last ten years in major 

economies but at different rates, leading to significant differences in the price 

levels today. The consequence of new gas discoveries lies behind the lower 

price level in the US after 2008, and this has driven a large price differential 

between that country and other economies, most notably Japan, which has 

also obviously affected electricity prices. These regional price differentials are 

expected to persist, although reduced from today’s high levels. Energy-

intensive industries are and will be especially affected, owing to the high share 

of energy in the total production costs. Worldwide, they account for around 

one-fifth of the industrial value added, one-quarter of industrial employment, 

and 70% of industrial energy use. If the recent trends in energy supply and 

prices continue, the geography of value added is likely to undergo significant 

changes in the next few decades: the US, together with key emerging 

economies, will increase its export market share for energy-intensive goods, 

while the EU and Japan will see a sharp decline. The economic recovery and 

the role of energy and environmental policies, leading to further expansions of 

renewable energy sources and to further energy efficiency savings, are the 

other factors that will possibly depict a different world from the one we have 

known since before 2007–2008. 
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3. Does it Stay or Does it Go? Industrial Value Added 

across Mature and Emerging Economies 
(Giorgio Barba Navaretti, Gianmarco Ottaviano, Giovanni Pica, 

Silvia Cerisola) 

 

 

3.1 Introduction 

This chapter examines the trends in the geography of industrial value added 

since the early 1960s and discusses potential future scenarios. The evidence 

points to a complex picture that changes with the industries and the macro 

regions considered. What it shows is that there is no obvious and unidirectional 

trend whereby all industry gradually migrates towards emerging economies. At 

the same time, in the last few years, there has been no clear opposite process 

of reinshoring back into mature economies. 

The bottom line is the emergence of three continental production and market 

networks, with large and increasing exchanges among themselves: “Factory 

America”, “Factory Europe”, and “Factory Asia”, which is also the fastest 

growing. Within each of these regions, trade and foreign investments have 

been developing complex webs of activities, in which mature economies 

continue to play a very important role. 

On the whole, the development of industry is not a zero-sum game and it has 

not been so even in the last two decades. This can be applied to the 

reallocation of GDP shares from industries to services. Even if this reallocation 

is a secular trend that we can observe in the process of development of any 

economy, the real value added of industry is still rising almost everywhere, 

though at a slower pace than that of services. 

Furthermore, it can also be applied to the worldwide geographical reallocation 

of industrial value added. Even though Asia and several emerging economies 

have been able to increase their shares of industrial value added and 

employment, a large group of economies is continuing to increase the real 

value added of its industrial activities. 

In the following, we discuss how these patterns depend on the characteristics 

of the industries considered, on the extent of fragmentation of global value 

chains, and on country-specific drivers, some of which are policy related. 

Starting from the early 1960s, Asia has clearly become the largest 

manufacturing region of the world (see Veugelers, 2013). This pattern is 

observable if we compare the long-term trends in world value added. It has 

been driven by the sequential rise of two industrial giants, Japan initially and 

China subsequently. Equally, within each macro region, emerging countries 
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(besides China in Asia, transition economies in Europe, and Mexico in NAFTA) 

have gained shares. These gains, however, have been driven more by 

increases in employment than by rising labor productivity. Throughout the 

period analyzed, the value added per worker has been constantly rising faster 

in the mature economies, especially in the US, but also in Western Europe and 

subsequently in Japan. Consequently, the real value added in levels has 

continued to rise in these areas, too. The productivity gains have offset the 

employment losses and preserved the value added in industry, hence the 

resilience of manufacturing in mature economies. 

The aggregate trends also reflect different sectoral patterns (see McKinsey 

Global Institute, 2012; Veugelers, 2013). Emerging economies have gradually 

increased their market share in relatively high-tech industries and have been 

able to allocate resources to fast-growing industries. However, given the 

technical possibility of fragmenting production geographically in these 

industries (especially in electronics), this shift has been achieved by entering 

specific fragments of the value chain, initially assembly (China) and 

subsequently the production of specific components. The chapter documents 

this evolution of comparative advantage over time. 

The fragmentation of production has also been instrumental in developing 

regional value chains and integrated industrial areas in Asia, Europe, and North 

America. Whereas for industries like electronics the dispersion of value added 

has been global, for many others (such as the automotive industry), the 

geographical patterns of production still have an important regional dimension 

(see Baldwin and Lopez-Gonzalez, 2013). In this respect, the coexistence of 

capital- and labor-abundant countries within the same region has been 

instrumental in preserving the industrial competitiveness of several mature 

economies. 

In the last part of the chapter, we examine the key drivers of this process. In 

particular, we single out six key drivers of the geography of manufacturing 

value added: the geography of final demand; the geography of labor and 

human capital; the geography of energy; the geography of the business 

environment; the geography of innovation; and the geography of management 

practices. We argue that the first three work in favor of “Factory Asia”, 

whereas the others cast a shadow on its ability to catch up in terms of 

productivity in the near future. 

This chapter focuses on industry for several reasons. First, as argued, industry 

is a growing contributor to global value added. Second, the border between 

industries and services is becoming increasingly blurred, as services provide 

considerable and growing inputs to industry. Third, industry accounts for a 

very large share of employment and for the largest share of R&D in most 

countries. Finally, and foremost within this project, industry is a major 
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consumer of energy, the second largest after energy production itself. 

Therefore, its geographical patterns are strictly related to the energy supply. 

As a final qualification, in most of what follows, we do not deal with the crisis, 

only with the structural trends until 2008. The reason is precisely that we are 

interested in understanding the long-term shifts and patterns. It is possible 

that the crisis should not be analyzed as a purely cyclical issue and that is has 

inserted elements of rupture into the pre-crisis trends. We mostly avoid 

dealing with this issue due to the current lack of adequate data to be related to 

the long-term trends. Still, a tentative analysis of the (largely inadequate) 

available data suggests that the crisis has not generated noticeable structural 

breaks in the long-run trends that we uncover in the pre-crisis period. 

 

3.2 Why Does Manufacturing Still Matter? 

Industry and especially manufacturing still matter because they continue to 

have an enduring effect on the standards of living of developing and mature 

economies. According to a recent McKinsey report on global manufacturing, 

there were 45 million manufacturing jobs in the advanced economies in 2010. 

Manufacturing accounts for 70% of world trade and 77% of private sector 

R&D. There are on average 19 cents of service input for every dollar of 

manufacturing output and the share of service jobs directly employed by 

manufacturing ranges from 30% to 55%. As for prospects, ‘in advanced 

countries manufacturing will continue to drive innovation, exports and 

productivity growth. In developing countries manufacturing will continue to 

provide a pathway to higher living standards’ (McKinsey Global Institute, 

2012). Crucially, from the point of view of the project that this report 

contributes to, industry is also a major consumer of energy, the second largest 

after energy production itself. 

In this section, we will present and discuss the long-term trends in the 

geography of manufacturing value added and employment across and within 

macro geographical regions. We will examine whether geographical patterns 

are determined by the reallocation of employment to or away from 

manufacturing or by productivity gains. We will also discuss the reallocation of 

value added between industrial sectors. 
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3.2.1 Stocks and their Evolution 

3.2.1.1 Manufacturing vs. Services 

Fact 2.1. Even though the share of services is constantly increasing, industry 

still accounts for roughly 30% of the world value added. If complementarities 

and interconnections with services are also considered, the relative importance 

of industry is considerably larger. 

As the first step, we look at the evolution of the distribution of the total value 

added across sectors worldwide. If we reason in shares, the value added has 

clearly shifted away from agriculture and industry towards services. This is a 

clear pattern for all countries and for all development processes. Figure 3.1 

shows that the share of industry fell from close to 40% in 1970 to less than 

30% in 2008. Equally, in the same period, manufacturing declined from around 

25% to 16%. 

 

Figure 3.1: Shares of the World Total Value Added 

 

 
Source: UNCTAD 

 

This trend has frequently been interpreted as irreversible, especially for 

advanced economies. However, it appears to have bottomed out in the last ten 

years. Even though this might partly reflect changes in relative prices, it might 

also be explained by structural factors, like the strict complementarity between 

manufacturing and services, as we will discuss thoroughly below when dealing 

with global value chains. At the same time, the rise of the emerging 

economies, in which the share of manufacturing in the GDP is larger than that 

in advanced countries, might have contributed to lowering the decline of the 
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manufacturing share of the world value added (see also Memedović and 

Iapadre, 2010. 

Moreover, the trends in shares depict the sectoral distribution of value added 

as a zero-sum game. In fact, if we consider the levels of real value added, 

these have continued to increase even for industry and manufacturing, albeit 

at a slower pace than for services (Figure 3.2). 

 

Figure 3.2: Sectoral Trends in the Levels of Real World Value Added 

 

 
Source: UNCTAD 

 

3.2.1.2 Geography of Manufacturing Value Added 

Fact 2.2. Since the end of the 1990s, Asia has become one of the world’s 

leading value-added creators in manufacturing in terms of both sharesand 

levels. However, the real value added in manufacturing (in levels not shares) 

has continued to rise also in Europe and the US for the last forty years. 

We now focus on manufacturing. How has the world’s geographical distribution 

of manufacturing value added evolved over time? Panel (a) of Figure 3.3 shows 

clearly the increasing role of Asia, which, since the mid-1990s,has become one 

of the largest producers of manufacturing value added, together with North 

America and Europe. The share of North America constantly declined until the 

end of the 1970s and has remained constant thereafter. The share of Europe, 

instead, has been roughly constant throughout: it has declined steadily since 

the mid-1970s, but it bottomed out in the early 2000s. We will discuss the 

drivers of the continental trends later. What is of key relevance here is that, 
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once more, if we focus on the levels of real value added rather than the 

shares, the game is not zero sum. 

 

Figure 3.3: Value Added in Manufacturing. Shares and Levels. 

(a)       (b) 

 
 

The real value added of manufacturing has been growing steadily for forty 

years in the three major regions. In other words, the rising share of Asia does 

not at all imply a pattern of deindustrialization of the US and Europe. 

The real manufacturing value added has also been rising in Latin America, 

even though at a much slower pace. In contrast, its trend is flat in Africa, 

notwithstanding the industrial development of several countries in North Africa 

(before the uprising of the Arab Spring) and in South Africa. These phenomena 

are not large enough to be observable in the aggregate. 

The trends in value added might hide complex composition effects that must 

be identified. First, the rise in real value added could result from an expansion 

in the number of individuals employed in manufacturing (we can call this the 

“extensive margin” of value-added growth) or from an increase in labor 

productivity, measured as the value added per worker (we can call this the 

“intensive margin” of value-added growth). Second, it could derive from a 

reallocation of market shares towards fast-growing and high-productivity 

industries, or rather from a within-industry rise, for given shares in the total 

industrial value added. Third, and last, it could be the outcome of diverging 

patterns across the individual countries composing the continental aggregates 

(for example, across the advanced and the emerging economies that co-exist 

in each of the regions analyzed). 

We shall examine these three sets of factors in turn. We start by decomposing 

the real value-added growth into employment and labor productivity growth. 

We then turn to between- and within-industry effects. We finally deal with the 

country composition issue. 
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3.2.2 Employment or Productivity? 

Fact 2.3. Starting at the beginning of the 1980s, Asia has become the world’s 

leading employer in manufacturing in terms of both levels and shares. 

Manufacturing employment (the number of employees) has been slightly 

declining in Europe and the US since the mid-1970s. 

 

Figure 3.4: World Employment in Manufacturing. Shares and Levels. 

(a)        (b) 

 
 

The employment trends in shares and levels have resembling patterns, 

contrary to the value-added trends. Asia has been on the rise in levels and 

shares, from 15 to 120 million between 1960 and 2008, moving up from 22% 

to 46% of the world total.4 Europe and North America have instead been 

declining both in shares and in levels, particularly since the mid-1970s. Almost 

10 million jobs have been lost there in the last decades in the manufacturing 

sector. 

If we compare these trends with those in real value added, this shows in 

principle that whereas the Asian growth was mostly driven by a rise in 

employment, in Europe and the US, the real value added grew thanks to labor 

productivity increases, due to the combined impact of capital deepening and 

total factor productivity growth. This trend, with rising value added and 

declining employment in manufacturing, has been dubbed “jobless growth”. 

That this is the case is confirmed by the dynamics of labor productivity. 

Fact 2.4. Asia still lags behind North America, Europe, and also South America 

in terms of labor productivity measured as value added per worker. 

 

                                       

 
4 The early figures do not include China. The Chinese employment and value added, though, 

were relatively small in the 1960s. 
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The real value added per worker has continued to rise in North America and in 

Europe, whereas it has been relatively flat on aggregate in Asia. In 2007, the 

average value added per worker was $102,000 in North America, $42,000 in 

Europe, and $16,000 in Asia (Figure 3.5). 

 

Figure 3.5: Labor Productivity 

 

 
 

This seems to reveal a possible three-stage trajectory in the emergence of 

“Factory Asia” (see Baldwin and Lopez-Gonzalez, 2013). First, structural 

change has massively reallocated labor to manufacturing. Second, with delay, 

the value added has caught up. Third, with even greater delay, the value 

added per worker may follow suit. 

How can one explain that the value added has caught up without the value 

added per worker catching up? The first immediate answer is that both are 

purely driven by a size effect, with value added and employment jointly being 

driven by the expansion of industrial activities, without a rise in labor 

productivity. 

As argued above, the total increase in manufacturing value added can indeed 

be decomposed into an expansion of an extensive margin (increased 

employment for a given value added per head) and an intensive margin 

(increased value added per head). 

In detail, this can be performed as follows. Let us express the variables in logs, 

to take into account the year-to-year changes in approximate growth rates, 

and, for every geographical aggregate at time t, we denote the value added by 

VAt and the total employment by Nt: 

 

VAt = [(VAt/Nt)× Nt]= (VAt/Nt) + Nt       (1) 
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This identity decomposes the growth rate of value added VAt into the sum of 

the growth rate of value added per worker (VAt/Nt) and the growth rate of 

employment Nt. 

The results of this decomposition are reported in Figure 3.6 below. Panel (a) 

shows the decomposition of the decennial average growth rates in the 1970s, 

1980s, 1990s, and the first years of the 2000s. Panel (b) reports the trends in 

the decomposition of the yearly average growth rates. 

 

Figure 3.6: Decomposition of the Real-Value-Added Growth 

(a)       (b) 

 
 

The Asian growth is driven by employment expansion in the 1970s, then by 

productivity expansion in the 1980s and 1990s, and finally by employment 

expansion in the past decade. As we will show below, this reflects the rise of 

Japan and its transition towards becoming a mature economy in the first three 

decades and subsequently the dramatic expansion of China in the last ten 

years. Interestingly, we can observe from Panel (b) that in the last two years 

of the series (remember that we end our series in 2008 to isolate pre-crisis 

structural trends), the productivity starts climbing, whereas the employment 

growth declines, even though it remains positive. This is consistent with recent 

evidence on the total factor productivity growth in Chinese industry in the last 

decade (see Yu, 2012). 

As regards Europe, from the beginning of the 1980s, the rate of growth of 

employment is negative and all the growth in value added is driven by 

productivity increases. The growth in North America is also to a large extent 

driven by productivity, even though the process is not as jobless as that in 

Europe. The rate of growth of employment remains positive until the mid-

1990s. 
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3.2.3 Between Industries or within Industries? Real-Value-Added 

Growth and Sectoral Patterns 

The aggregate picture and the decompositions reported up to now hide the 

changes at the industry level. Essentially, the issue is whether the value added 

grows because all activities rise at the same pace or because there is a change 

in the production structure and in the industrial specialization in fast-growing 

activities: in other words, because the specialization of countries gradually 

evolves towards fast-growing industries or high-value-added activities, such as 

high-tech capital-intensive industries in which labor is very productive. We will 

first examine whether we can observe a transition towards fast-growing 

industries and then towards high-value-added high-productivity ones in the 

macro regions analyzed. 

 

3.2.3.1 Changing Specialization towards Fast-Growing Industries? 

Fact 2.5. Within-industry value-added growth is the main driver of aggregate 

value-added growth everywhere. Changing industrial specialization towards 

fast-growing industry is also important, especially in Asia. 

As already argued, the aggregate value added may rise within industries, 

because all industries expand at the same rate and thus each industry’s share 

in the total value added remains constant, or between industries, because 

there is a reallocation of value-added shares to those with the largest value 

added. Furthermore, the aggregate value added may rise because of the 

increasing value-added shares of industries of which the value added is 

growing faster, which essentially measures a positive reallocation of activities 

to the fastest-growing industries. 

Formally, the real-value-added growth rates in any given country and year, 

expressing variables in logs, can be decomposed as follows: 

VAt = jsjt-1VAjt + j (sjt - sjt-1)(VAjt-1 - VA t-1) + j (sjt - sjt-1) VAjt   (2) 

On the right-hand side, the first term is the increase in the total value added 

due to the average sectoral value-added growth, holding the initial sectoral 

value-added shares sjt-1 constant (the “within-industry effect”). This term is 

positive if, on average, the sectoral value added grows. The second term is the 

increase in the total value added due to the changing sectoral value-added 

shares, holding the initial sectoral value added VAjt-1 constant (the “between-

industry effect”). This term is zero if all the sectors have initially the same 

value added, i.e. if their value added is initially equal to the average sectoral 

value added VA t-1. It is positive if, on average, the value-added shares of 

sectors with higher than average value added rise. The third term is the 

increase in the total value added due to the growth of value added in sectors of 
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which the value-added shares have grown (the “covariance effect” or “cross 

effect”). It is positive if, on average, the value-added shares of sectors with 

rising value added increase (Haltiwanger, 1997).5 

The results of this decomposition are reported in Figure 3.7. As we did for the 

extensive and the intensive margin, we focus on the decennial average growth 

rates and year-by-year average growth rates between 1960 and 2003. The 

figure shows that, even though the within-industry changes are the dominant 

factor underlying the value-added growth, the sectoral reallocation patterns 

are also extremely relevant. 

In particular, the “between-industry effect” is almost always negative. This 

holds both for the decennial average growth rates in Panel (a) and for the 

yearly growth rates in Panel (b). What we see is, therefore, a reallocation of 

resources from sectors with initially higher-than-average value added to 

sectors with lower-than-average value added. The total value-added growth 

must be driven by the other effects. 

 

Figure 3.7: Between- and Within-Industry Value-Added Growth 
(a)       (b) 

 
 

The “cross effect” is indeed always positive and largely contributes to the 

value-added growth: resources are not reallocated to the sectors with the 

largest initial value added but rather to those with the fastest-growing value 

added. In addition, a generally positive “within-industry effect” reveals that the 

total value added also grows because on average the value added grows within 

sectors. 

                                       

 
5 Note that even if observing the magnitude of the cross component has value per se, as it 

measures the pace of the reallocation of resources to fast-growing industries, its interpretation 

is not straightforward, given that all industries with a rising market share by definition are also 

increasing their value added. Consequently, this term is rarely negative, except for recession 

episodes during which the value added could decline and industries could still gain market 

shares if they decline less than the others. 
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Finally, there are interesting differences across regions in terms of the relative 

importance of the three effects. The “within-industry effect” was negative for 

South America in the 1980s and Europe in the 1990s. In the last decade, the 

“cross effect” was more important in Asia than in Europe. We will return to this 

issue when we will look at the country and sectoral reallocation patterns 

jointly. 

 

3.2.3.2 Changing Specialization towards High-Productivity Industries? 

Fact 2.6. Within-industry productivity growth is the main driver of aggregate 

productivity growth. Reallocation to the high-productivity growth sector also 

seems important in Asia, where it accounts for one-third of the productivity 

growth. 

We decompose the growth of the total value added into three components. A 

similar decomposition can be performed with respect to labor productivity, 

measured as the real value added per worker VAjt/Njt: 

 

(VAt/Nt)= jsjt-1(VAjt / Njt)+ j (sjt - sjt-1)[(VAjt-1 / Nj-1) –( VA/N t-1)]  

+ j (sjt - sjt-1) (VAjt/ Njt-1)      (3) 

 

Equation (3) can be interpreted in the same way as equation (2): on the right-

hand side, the first term measures the contribution of the average sectoral 

productivity growth to the overall productivity (the “within-industry effect”); 

the second term measures the contribution of the reallocation of value added 

to sectors that were initially more productive than average (the “between-

industry effect”); the third term captures the productivity gains coming from 

the reallocation of value added to sectors with fast-growing productivity (the 

“cross effect”). 

The results of this decomposition are reported in Figure 3.8, in which the 

decennial average growth rates are considered in Panel (a), while the yearly 

growth rates are considered in Panel (b). The figure again shows that the 

within-industry changes are the dominant factor underlying productivity 

growth. However, the sectoral reallocation patterns are also interesting. In this 

case, the between-industry component is generally very close to zero and 

negative. This implies that sectoral reallocation tends to take place towards 

sectors of which the initial productivity level was close to the average level or 

slightly below it – possibly a sign of catching up. The fact that the “cross 

effect” is also always positive and contributes to a large share of the value-

added growth indicates that resources are reallocated to high-productivity 

growth sectors. 
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Figure 3.8: Between- and Within-Industry Productivity Growth 

(a)       (b) 

 
 

3.2.4 Countries Are Not All the Same: Heterogeneous Patterns within 

Continental Regions 

Fact 2.7. Old industrial economies maintain the lead in value added and value 

added per worker within Europe and North America. The picture is more 

nuanced for Asia. Here, South Korea has been able to catch up with Japan in 

terms of labor productivity. The expansion of China, although driven essentially 

by growing manufacturing employment, has transformed this country into the 

largest generator of industrial value added in the region. 

Until now, we have considered aggregate regional trends. However, within the 

large regions identified in the first graphs of this chapter, there are very 

heterogeneous sets of countries. Compare China with Japan, Poland with 

Germany, or, finally, the US with Mexico. Furthermore, the debate on the shift 

of manufacturing away from mature economies is frequently more concerned 

with intra-regional shifts towards Eastern and Central Europe, China, or Mexico 

rather than transcontinental shifts from the US or Europe to China (see 

Veugelers, 2013). 

In the following, we will therefore consider the dynamics of the shares and 

levels of value added and employment in manufacturing within the main 

continental regions. 

In general terms, whereas there has been an apparent shift of manufacturing 

employment towards emerging countries within each region, the levels of value 

added in the advanced economies have continued to grow throughout. In 

addition, even though emerging countries are catching up in terms of value per 

worker, the labor productivity in levels remains far behind the advanced 

regions. 

The picture is more complex for Asia (Figure 3.9). The great post-war 

expansion of manufacturing started initially with Japan. It was then driven by 
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the rise of the “Asian Tigers”, especially South Korea. Finally, since the early 

1990s, it has been fuelled by China becoming the dominant player. 

These shifts in manufacturing growth are also reflected in the value-added 

levels. Panel (a) of Figure 3.9 shows clearly the early rise of Japan since the 

mid-1960s, the catching up of South Korea from the early 1980s, and the very 

rapid rise of China since the mid-1990s. The rise of China was essentially 

driven by the expansion of employment, the extensive margin of value-added 

growth. As shown in the employment data in Panel (b) of Figure 3.9, the sheer 

size of China explains why employment-driven expansion is also the dominant 

trend in the aggregate Asian data. In contrast, the growing value added in 

South Korea was essentially driven by increases in labor productivity (see 

Panel (c) of Figure 3.9), which rapidly reached the level of Japan. South Korea 

is the only emerging economy sampled that has managed to deepen its 

industrial activities through productivity increases, rather than a mere 

expansion in volume. 

Turning to Europe, Figure 3.10 reports the value added, employment, and 

productivity for two aggregates: Western Europe, which includes the old 

industrial countries and the Southern European economies; and Eastern 

Europe, which includes the transition emerging economies of Eastern/Central 

Europe (see Appendix 3.3 for exact aggregation). Here, the pattern is pretty 

clear. Even though Eastern European countries gain in terms of employment 

share, they still have a level of value added and value added per employee 

that is far lower than Western Europe’s and started to climb only in the last 

few years that we cover. 

A similar pattern emerges in North America (Figure 3.11) when we compare 

the US and Mexico. The industrial value added is larger and growing faster in 

the US than in Mexico, and similarly for productivity. However, the labor 

productivity has been rising considerably in Mexico as well. 

Finally, we show an interesting breakdown for Latin America comparing Brazil, 

Argentina, and Chile (Figure 3.12). Brazil is by far the dominant industrial 

power in the region, but as for China, its increasing dominance is driven by 

very rapid employment expansion. Chile has instead been able to achieve a 

spectacular rise in its labor productivity since the mid-1990s. 
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Figure 3.9: Asia: Intraregional Trends in Value Added, Employment, and 

Productivity 

(a) 

 

(b) 

 
(c) 
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Figure 3.10: Europe: Intraregional Trends in Value Added, Employment, and 

Productivity 

(a) 

 
(b) 

 
(c) 
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Figure 3.11: North America: Intraregional Trends in Value Added, Employment, 

and Productivity 

(a) 

 
(b) 

 
(c) 
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Figure 3.12: South America: Intraregional Trends in Value Added, 

Employment, and Productivity 

(a) 

 
(b) 

 
(c) 

 
 



73 

3.2.5 Countries, Industries, and the Dynamics of Labor Productivity 

and Comparative Advantage 

Fact 2.8. In the last decades, the old industrial economies have kept their lead 

in the ranking of the countries that have the largest shares of world value 

added in manufacturing. Large emerging Asian countries have climbed to the 

top places but at a slow pace, slower than their rising share in high-

employment industries (see Fact 2.9). 

A descriptive analysis of the rankings of countries in those industries with the 

largest share of the value added is instructive. For the four decades analyzed, 

Figure 3.13 reports the market shares of the top countries in the four largest 

value-added industries of the decade. In each decade, the large industrial 

economies maintain a dominant position in all industries. Emerging countries 

appear initially in the 1990s (Brazil in “food and beverages” and in “chemicals 

and chemicals products”), whereas in the last decade, China enters the top 

position for all four large value-added industries (“food and beverages”, 

“chemicals and chemical products”, “machinery and equipment”, and “motor 

vehicles, trailers, semi-trailers”). South Korea also emerges in the last decade 

in one industry (“motor vehicles, trailers, semi-trailers”). 

 

Figure 3.13: Top Countries in the Top Value-Added Sectors 
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These data show that emerging countries initially increased their share of 

world value added by expanding production in low-value-added and labor-

intensive industries. Only in the last ten years have they indeed managed to 

gain ground in high-value-added industries. 

This is even clearer if we consider the rankings of countries and industries 

based on employment levels. Figure 3.14 is constructed exactly like Figure 

3.13 but based on employment rather than value-added data. 

Fact 2.9. In the last decades, big emerging Asian countries have climbed to the 

top places in the ranking of the countries that have the largest shares of world 

employment in industries accounting for the largest shares of world 

manufacturing employment. 

Figure 3.14 shows clearly that China had already climbed to the position of the 

top world employer in manufacturing in the largest industries in the 1980s. It 

also shows that China’s lead has been constantly growing in terms of 

employment. 

 

Figure 3.14: Top Countries in the Top Employment Sectors 

 

 
 

Essentially, once combined with the evidence reported in Figure 3.8, Figure 

3.14 confirms that, whereas emerging economies rapidly managed to become 

the dominant manufacturing employers, the path towards high-value-added 
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activities has been slower, with apparent limited signs of sectoral reallocation 

in terms of value added. 

These combined trends are reflected in the rankings of labor productivity for 

the four decades, as reported in Figure 3.15. 

Fact 2.10. In the last decades, big Asian countries have not climbed to the top 

places in the ranking of countries in terms of value added per worker. 

Figure 3.15 reports the rankings of countries in terms of labor productivity for 

the usual decades. These rankings are clearly dominated by old industrialisers, 

with the US, Japan, and Germany contending the top positions. Only in the last 

decades has South Korea gained substantial ground, whereas China and India 

have both gained a stable position at the bottom of the group of top-ranking 

countries. 

 

Figure 3.15: Labor Productivity: Ranking of Top Countries 

 

 
 

This pattern, however, does not mean that the underlying comparative 

advantage in the geography of manufacturing is not changing very rapidly. 

Fact 2.11. In the last decades, the comparative advantage of the US vis à vis 

South Korea and China in high-value-added machinery and equipment vs. low-

value-added textiles has been completely eroded. 

If we focus on the earlier industrialization of South Korea and later on China, 

we observe a clear pattern of change in their “comparative advantage”, which 

gradually moves towards high-value-added industries. This is measured by the 

relative labor productivity (real value added per worker) between different 
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industries within manufacturing. Consider for instance the ratio of labor 

productivity in machinery and equipment over productivity in textiles. In figure 

2.9 of Chapter 2 the trends in these ratios for South Korea and China are 

compared with the US ratio, which is stable at around 1.7. If we assume that 

the wages are the same across industries within countries, a ratio for China 

and Korea higher than that for the US shifts the comparative advantage in 

machinery towards the emerging economies. 

Figure 2.9 of Chapter 2 shows clearly that both countries have been catching 

up rapidly. The pattern is especially impressive for China, with a steep rise 

since 1980 (data on China are not available before this date) from an initial 

ratio of 0.5. 

Therefore, even though lagging labor productivity reflects constraints in 

allocating resources to high-value-added industries, there is a less visible 

process of catching up that might also rapidly change the rankings in 

productivity. 

 

3.3 Unbundling vs. Rebundling 

The fast rise in the share of emerging economies in the world manufacturing 

value added is partly related to the unbundling of production processes that 

has been taking place since the early 1990s. 

The possibility of splitting stages across different locations brings a different 

perspective from the way in which sectors are generally described and 

analyzed: a set of combined activities with homogeneous technologies and 

factor use. In fact, industries integrate a set of frequently different activities, 

with very different technologies and factor intensities. In this respect, 

production can be fragmented geographically along the value chain, locating 

the stages where there is sufficient abundance of those factors that they use 

intensively, as long as the trade costs are sufficiently low (see for example 

Daudin et al. (2011) for an analysis of vertical trade, i.e. trade of inputs). In a 

way, the unbundling of production stages expands the opportunities for 

locating production on the basis of comparative advantage. In this respect, the 

impact of unbundling is tantamount to the impact of technological innovation. 

This process has very important implications for the geography of industrial 

value added. First, it has eased the access of the late industrialisers to high-

tech industries. These countries, in fact, do not really need to develop fully 

fledged vertically integrated activity as they can focus on easy stages of 

production that do not require a high level of technology and are less intensive 

in human and physical capital. As we will see in detail below, this is partly what 

has happened in China, where there has been a rapid expansion of output also 

in high-tech industries, but a limited increase in the value added that these 
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industries generate in the Chinese territory (Kaplinsky and Farooki (2010) 

discuss the possibility that China and India are moving up the value chain, 

leaving other “southern” countries low-value-added stages of production). 

Second, and in parallel, unbundling has de facto given industrial economies a 

competitive edge in high-tech activities and allowed them to preserve the high-

value-added stages of production. This is partly reflected in the decline in 

employment and the parallel rise in value added that we observe in these 

countries. 

In the following, we will examine how far and in which way this fragmentation 

of the global value chain has contributed to the overall geographical patterns 

of industrialization and deindustrialization described in the previous section. As 

we shall see, of course, these patterns vary greatly across industries and broad 

continental regions, but they still play an important role in the overall picture 

that emerges from the data. 

The process of global fragmentation of production has been extensively 

documented in the literature using very different data sources and approaches 

(see Baldwin and Lopez Gonzalez (2013) for a comprehensive survey). 

However, an accurate understanding of its extent and geographical scope has 

been acquired only recently as trade and input–output data have finally been 

integrated into a set of different projects (such as WIOD, OECD-WTO TiVA, and 

GTAP). 

The most accurate way to measure this process is to use the concept of 

“value-added trade”. This is the sum of the value added created domestically 

and abroad in a product’s sector and in all the sectors that provide it with 

intermediate inputs (Baldwin and Lopez-Gonzalez, 2013). This procedure 

allows researchers to reconcile trade data (which are measured at the value of 

exported output) with value-added data, such as those used in the analysis in 

Section 3.2. 

The most important implication of this approach is that, by using these data, it 

is possible to identify the foreign value added embodied in domestic production 

and exports and thus to measure the value added that is effectively created in 

the domestic production sites (on this, see Koopman et al., 2008, 2010, 2012). 

Moreover, by tracking the value-added flows across countries, it is possible to 

identify how far they are integrated backward and forward into the value 

chains of any given industry. 

Trade measured in this way gives relatively different figures from those 

reported in standard trade statistics. For example, Johnson and Noguera 

(2012) combine input–output and bilateral trade data to compute the value-

added content of bilateral trade and provide evidence that bilateral imbalances 
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measured in value added differ from gross trade imbalances. The US–China 

imbalance in 2004 is 30–40% smaller when measured in value added. 

 

3.3.1 General Trends 

The most straightforward way to look at the fragmentation of the value chain 

is the “import content of exports”, i.e. the foreign value added embodied in a 

country’s exports. The import content of exports grew constantly between 

1995 and 2008 in the four continental areas. This is clearly observable in 

Figure 3.16, based on the recently released OECD–WTO Trade in Value Added 

data set. 

Fact 3.1. The share of imported inputs in the total value added of exports and 

industrial output has been rising since the mid-1990s. 

The growing share of foreign value added embodied in the value of exports 

reflects declining reliance on local inputs and, therefore, declining vertical 

integration of manufacturing production partly transferred to foreign 

territories. This process is especially relevant to Europe and Asia and takes 

place mostly between countries with low trade costs, hence generally among 

countries in the same region. 

 

Figure 3.16:Foreign-Value-Added Share of Gross Exports 

 

 
Source: OECD-WTO TiVA database. 

The measure reported is the ratio of the value added of imported inputs over the final value of 

exports. 

 

We observe a drop in 2009 (the last year for which these data are available), 

but this is due to the trade collapse at the outset of the financial crisis. If 
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corresponding data were available, by now the shares would probably be 

above those in 2008. 

Fact 3.2. The share of services in the total value added of industrial exports 

and output is above 30% for most manufacturing industries. 

A second interesting piece of evidence that can be derived by decomposing the 

value added of exports is the importance of service inputs in manufacturing 

output. Figure 3.17 is reported from the OECD (2013), and it measures the 

value added from services contained in the exports of some manufacturing 

industries. It shows that this share is larger than 30% for most industries. This 

confirms the point made in Section 3.2 that manufacturing and service 

activities are strictly intertwined and that it is in fact difficult to disentangle 

them. 

 

Figure 3.17: Services’ Share of Value Added in Manufacturing Exports, 2009 

 

 
 

3.3.2 Industries: Integrated and Fragmented 

Fact 3.3. The possibility of fragmenting production is not the same for all 

industries. Some of them remain highly integrated; others are just fragmented 

within well-defined regions; others, instead, face low costs of fragmenting 

production and are dispersed globally. 

The stories of full geographical dispersion that we hear in relation to the 

construction of the iPad or of the Barbie doll are not necessarily generalisable. 

Table 3.1 (from Los et al., 2013) reports the foreign value-added share in the 

total value of output for 1995 and 2009. Industries are ranked on the basis of 

the absolute change in the shares between the two periods (third column). We 

note that the 2009 share is rather different across industries, with a maximum 

of 30.3% for transport products if we exclude petroleum and metal products 
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(which are special industries based on very expensive generally imported raw 

material) and a minimum of 16.9% for food products. 

Additionally, if we consider the change between 1995 and 2009, which is the 

period when the unbundling of production really exploded, we notice that this 

is relatively large in electronics, transport, and chemical products and small in 

food, textiles, and leather products. 

An insight into why there is heterogeneity across industries in the dispersion of 

value chains is provided by the classification developed by the McKinsey Global 

Institute (2012). Industries are classified into five different groups on the basis 

of their source of competitive advantage. Those in the first group, such as 

transportation, chemical, and machinery, are defined as “global innovators for 

the local market”. They are relatively R&D-intensive, depend on a constant 

stream of innovation, and need to be located close to their final markets. The 

fragmentation of production in these industries is relatively large, but it occurs 

mostly within nearby, possibly regional, markets. The second group, dubbed 

“regional processing”, includes food, printing, rubber, and plastics. These 

industries locate close to markets and sources of raw material. If they are 

dispersed, again it is within nearby regions. A third group is called “global 

technology” industries, including activities like electronics that are very high 

value, depend on global R&D and production networks, and are therefore very 

likely to be dispersed globally (see, e.g., the iPad story). 

 

Table 3.1: Foreign VA Shares in the Output of Final Manufacturers by Product 

Group 

 
Source: Los et al. (2013) 
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The final two groups are labor-intensive industries (such as textiles or leather 

products), which are generally mobile in search of cheap labor but remain 

relatively integrated, and energy/resource-intensive activities, which remain 

close to the supply of energy and raw material and are the most difficult to 

fragment. 

The McKinsey report shows that between 1995 and 2007 employment in the 

advanced economies (the EU 15, the US, and Japan) was relatively resilient in 

“global innovators for the local market” and in “regional processing”. The 

steepest decline occurred for labor-intensive tradable industries. Interestingly, 

employment in “global technology” industries experienced a dramatic fall, 

starting from the year 2000, when the global fragmentation of production 

started diffusing widely. 

 

3.3.3 Countries: How Deep Are their Industrial Activities? 

Fact 3.4. All countries’ exports include a considerable share of imported inputs. 

This share is especially high for emerging economies, specialized in the 

assembly and processing of manufactured products. Mature economies use a 

larger share of local high-value-added inputs. 

 

Furthermore, countries differ very widely in their participation in global value 

chains and in the degree of vertical intensity of their industrial activities 

(Cappariello, 2012). This emerges clearly from Figure 3.18. In each panel, we 

report the ratio between foreign value added and exports for Europe, North 

America, and Asia. These shares are the onesalso reported in Figure 3.16. The 

difference here is that for each region we report the ratio for a couple (three 

for Europe) of key countries, by comparing the key mature industrial countries 

with a representative emerging one. The clear message is that the emerging 

economies have a much higher share of foreign value added in their exports 

than advanced ones. This means that, whatever the final value of their 

exported products, the domestic value added that each unit of this export 

generates is much lower than in the advanced economies. It also means that, 

in contrast, industrial activities in mature economies like Germany, Italy, the 

US, and Japan are either more vertically integrated or concentrated in higher-

value-added stages than in emerging economies. 
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Figure 3.18: Foreign-Value-Added Share of Gross Exports 

 

(a) Europe 

 
 

(b) North America 

 
(c) Asia 

 
Source: OECD-WTO TiVA database. 
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managed to climb up the value chain in these activities by moving to higher-

value-added stages.  

At the end of the day, the real question is how far the fragmentation of 

production, after allowing late industrialisers to enter high-value-added 

industries, can also favor their climbing up the value-added chain, especially in 

high-tech industries. In this respect, it is useful to compare the case of China 

with that of Germany, as discussed by Baldwin and Lopez-Gonzalez (2013). 

If we consider different industries, China clearly increased its gross output in 

high-value-added industries rapidly, but this was not equally reflected in the 

growth of value added of these industries. The annual growth rates of the two 

measures between 1995 and 2009 are shown by sector in Figure 3.19, which 

on the left-hand side (blue bars) shows the gross output numbers (which are 

equal to the total sectoral sales to all nations, including China itself) and on the 

right -hand side (red bars) the value added. 

 

Figure 3.19: China’s GDP and VA Growth by Sector 

 

 
Source: Baldwin and Lopez-Gonzalez (2013) 

 

Regarding output, China grew especially fast in high-tech industries like 

electronics, chemicals, and transport equipment. However, the value-added 

measures tell a different story. The value-added growth was fastest in food 

and related products, basic metals, wood and related products, and mining and 

quarrying. The sectors that performed below average were agriculture, paper, 

transport equipment, and machinery. 
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The gap between high-tech output and high-tech value added is symptomatic 

of China’s position in regional supply chains: China is increasing its imports of 

intermediates in high-tech sectors faster than it is increasing its value-added 

contribution to these sectors. This is the reason why its value-added growth in 

high-tech sectors is below its gross output growth in these sectors. Note also 

that the high-value-added industries are precisely those that are more likely to 

fragment production geographically. 

This result is consistent with the evidence provided in Section 3.2. Even though 

China has been able to strengthen its productivity in some high-tech 

industries, most of its productivity growth takes place within industries in 

which China already has a well-established position and, at the same time, the 

rise of industrial value added is driven more by increasing employment than by 

productivity growth. This pattern might also evolve towards faster growth of 

value added and productivity increases in high-value-added industries, but it is 

not yet visible from the aggregate data. 

 

Interestingly, according to Baldwin and Lopez-Gonzales (2013), China has 

managed to transform itself from a factory economy, essentially sourcing from 

and selling to one neighboring advanced country like Japan, into a headquarter 

economy, using inputs from several trade partners and selling final products 

and intermediates to several trade partners. In contrast, other emerging 

countries, for example Mexico or Poland, have most of their trade relations 

with a dominant regional headquarter economy, the US and Germany, 

respectively. Indeed, the US, Germany, and China are the three dominant 

headquarter economies in each of the three regions. Here,a comparison 

between China and Germany is of great value. Interestingly, Germany has 

managed to be at the core of several value chains interacting with many trade 

partners, most of them in the region, but some also outside the region, like 

China. However, the domestic value added of Germany’s manufacturing is very 

high, in contrast to that of China. This tells us that expanding value chains in 

several countries and managing to be the dominant player in each of these is a 

way to strengthen and increase the value added even in mature economies. 

The structure of trade of China indicates that this country might also follow this 

path and upgrade its value added by exploiting the global unbundling. 

 

3.3.4 Regional or Global Clusters? 

Fact 3.6. Value chains and networks are mostly regional, even though they are 

increasingly expanding their global range. 

The last issue we deal with in this section is how far the unbundling of value 

chains takes place within regions or globally. As argued above, for many 

industries, transport costs are very relevant to the location of production. We 
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would, therefore, expect that value chains are mostly organized within regions. 

We have already argued that a limited number of countries (Germany, the US, 

Japan, and China) are at the heart of continental industrial networks, 

respectively defined as “Factory Europe”, “Factory America”, and “Factory Asia” 

(see Baldwin and Lopez-Gonzalez, 2013; Centro Studi Confindustria, 2013). 

Table 3.2 (from Los et al., 2013) reports the foreign-value-added share in the 

value of output for a list of countries. It divides the foreign value added into 

regional and global (outside the region). It reports the values for 1995 and 

2009 and the changes in shares. It shows clearly that both patterns are 

present. On the one hand, the regional interconnections have been expanding 

considerably for most countries listed, especially in Europe. On the other hand, 

very many among them have also increased their networks outside the 

regions. This means that even though the regional ties are strengthening, the 

three continental “factories” are also becoming increasingly interconnected. 
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Table 3.2: Regional or Global Value Chains? 

 

 
Source: Los et al. (2013). 

FVA is split into regional foreign value added (RFVA) and global foreign value added (GFVA). If the 

change in the regional FVA share is positive, we can say that the value chain of this product is 

regionally fragmenting. We can say that a value chain is globally fragmenting when the change in 

global FVA shares is positive. The trends towards regional fragmentation might have been dominant 

in the 1980s and early 1990s, but true globalization has been more important in the 2000s. 
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3.4 Drivers 

Three overarching messages emerge from the previous sections. First, world 

manufacturing not only is not a dead man walking but it is actually in rather 

good shape. It is true that its share of the world GDP and VA has been 

shrinking to the benefit of services, but still its real value added has been 

steadily growing and this is what eventually matters as an indicator of good 

health. In the end, as the name clearly suggests, “services” have to serve 

something else, be that consumers or businesses in other sectors of the 

economy. Moreover, part of the rising share of services that one sees in the 

data comes from statistical reclassification as some support services that 

manufacturers previously provided in-house are now outsourced (see 

Veugelers, 2013). 

The second message is that the good health of world manufacturing has been 

recently fed by the rise of new customers and producers in large emerging 

economies hooked to global value chains. This has been redrawing the map of 

the world manufacturing markets both on the demand and on the supply side 

(see OECD, 2008). 

The third and last message is that while value added has been moving towards 

large emerging economies mainly in Asia, the local labor productivity 

(measured as value added per worker) has not substantially caught up (see 

Baldwin and Lopez-Gonzalez, 2013). 

Explaining and trying to predict the evolution of world manufacturing requires 

an understanding of the underlying drivers of these trends. Accordingly, while 

the previous section examined the details of fragmentation at different stages 

of the production process, this section reverts to a higher level of aggregation 

in order to target the bigger picture. In particular, it singles out six key 

drivers of the geography of manufacturing value added: the geography of 

final demand; the geography of labor and human capital; the geography of 

energy; the geography of the business environment; the geography of 

innovation; and the geography of management practices. It argues that the 

first three work in favor of “Factory Asia”, whereas the others cast doubt on 

its ability to catch up with “Factory America” and “Factory Europe” in terms of 

productivity in the near future. 

 

3.4.1 The Geography of Final Demand 

Fact 4.1. The final demand will increasingly come from urban dwellers in large 

emerging countries’ big cities, mostly in Asia. 

The first driver of the geography of manufacturing value added is the 

geography of final demand. All the rest given, transportation costs imply that 
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manufacturers like to be closer to their customers, regardless of whether they 

sell final products to consumers or intermediate products to other producers. 

However, if the final producers need to be close to the final consumers, 

intermediate suppliers will also be drawn towards the final demand (see OECD, 

2008). It is, therefore, important to understand where the final consumers are 

located and how much they can spend. 

As shown in Figure 2.15 in Chapter 2 the population has been growing in all 

regions over the last sixty years. Asia’s growth, in particular, has been 

substantially higher than any other regions, which has consolidated Asia as the 

most populous region. Over this time horizon, Europe has dropped from the 

second to the fourth most populous region, behind, in order, Asia, Africa, and 

Central and South America. North America now hosts fewer people than 

Central and South America and is the fifth most populous region. The resulting 

shares of the world population in 2013 are depicted in Figure 3.20. 

Figure 3.20: Population by Continent, Shares in 2013 

 

 
Source: UNCTAD 

 

Figure 3.20 shows that the final customers are increasingly Asian and African. 

Are these customers who can spend? The answer is shown in Figure 3.21 (see 

also Figure 2.16 in Chapter 2). While Europe and North America remain among 

the top three markets in terms of income, Asia has recently gained the top 

spot: the market with the largest number of potential customers is also the 

largest potential spender. 
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Figure 3.21: Nominal GDP, US Dollars at Constant Prices (2005) and Constant 

Exchange Rates (2005) in Millions – Shares in 2012 

 

 
Source: UNCTAD 

 

However, when it comes to income per capita, the typical Asian customer has 

less spending potential than the typical customer in North America, Europe, 

and Oceania. Africa is consolidating its place as the second most populous 

region, but its income is still low both in absolute and in per capita terms (see 

Figure 2.17 in Chapter 2). 

The changing geography of demand across continents is interesting in itself. At 

the same time, given such a high level of aggregation, it falls short of 

providing an operational description of where the demand is actually located. 

After all, Asia is huge and comprises many different countries. On the other 

hand, zooming in on the level of smaller regions and countries while following 

administrative borders blurs what is probably the most relevant feature of the 

changing geography of demand that emerges when one looks at a finer level of 

aggregation: the typical world customer is increasingly an urban dweller, the 

more so the more regions progress in their economic development. As 

discussed in Chapter 2 (see Figure 2.18 in Chapter 2),economic development 

and urbanization go hand in hand. 

To summarize, the “typical” new world final customers are urban dwellers who 

live in big cities, mainly but not only in Asia, and can afford an increasing 

standard of living despite not being affluent yet. This kind of customer 

increasingly demands consumer services directly. They also increasingly 

demand manufacturing products and, indirectly, the business services needed 

to deliver those products to their door in a high-density urban environment 

(see OECD, 2008). 
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Of course, the age profile would also be relevant to the identikit. Age, 

however, affects not only the geography of goods’ and services’ demand but 

also the geography of labor supply. We discuss these two aspects together in 

the next section. 

 

3.4.2 The Geography of Labor and Human Capital 

Fact 4.2. Due to population growth and age structure, Asia (and to a lesser 

extent Africa) will increasingly become the world’s labor reservoirs. 

The primary inputs into manufacturing are capital, labor, and energy. 

Accordingly, to understand the geography of manufacturing, it is important to 

understand the geography of the supply of those inputs. Labor is discussed 

first, then energy. Lastly, as capital is increasingly mobile, its availability in any 

specific location is increasingly determined by how business friendly the local 

environment is. This issue will be discussed in the next section. 

Figure 3.22 shows the population breakdown by age and region. For Europe, it 

reveals a secular decline in the age class of those 14 years old or younger and 

a parallel secular rise in the age class of those 65 years old or older. The latter 

is the outcome of longer life expectancy, and the former of lower fertility rates. 

Working-age people (and thus labor) are becoming increasingly scarce in 

Europe, incentivizing both the relocation of labor-intensive manufacturing 

activities to and immigration from labor-abundant developing countries. 

Similar, though less pronounced, age patterns are also visible for all other 

regions except Africa. 

 

Figure 3.22: Population Age Breakdown by Continent 

 

 
Source: World Bank 
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These age patterns, coupled with the population trends discussed earlier, imply 

that the world’s labor reservoirs will be increasingly found in Asia and Africa. 

Returning to the demand, the global aging of the population also implies that 

the new world customer is also becoming older. This has far-reaching 

implications for the basket of goods and services that will be demanded. 

Taking into account that, in developing countries, urbanization is mainly fuelled 

by the relocation of younger people, it also implies that urban areas will be 

characterized by younger needs than rural areas. 

While the world is growing older, interregional comparisons reveal more 

nuanced patterns. These can be extracted from the “dependency ratios” 

depicted in Figure 3.23 for the year 2012. The “total dependency ratio” 

measures the ratio of the number of people aged 10–14 and 65+ to the 

number of those of working age, 15–64. This is decomposed into “child 

dependency” (the ratio of 10–14 to 15–64) and “aged dependency” (the ratio 

of 65+ to 15–64). What the figure shows is the comparative youth of Africa 

and Asia. 

 

Figure 3.23: Dependency Ratios (Percentage) 

 

 
Source: World Bank 
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reading, mathematics, and science skills. These are summarized in Figure 

3.24, which shows no major differences between Asia, Europe, and North 

America in recent years. However, focusing on China, Figure 3.25 reveals a 

remarkable lead. Hence, extrapolating: 

Fact 4.3. Due to rising educational standards, Asia is becoming a reservoir not 

only of low-skilled but also of high-skilled labor. 

 

Figure 3.24:PISA Ranking (by Year and Region) 

 
 

Figure 3.25: PISA Ranking (Selected Countries) 

 
Source: OECD PISA. Indian data are not available. Chinese data are reported as Shanghai 

since 2009 only. US data for 2006 for reading are not available. 
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3.4.3 The Geography of Energy 

Turning to energy, its crucial importance for industry cannot be overstressed. 

After power generation itself, industry usage is the second most important 

determinant of the total energy consumption, both in retrospect and in 

prospect, as also shown in Figure 2.1 in Chapter 2. 

Being energy-intensive, industry is naturally attracted to energy-abundant 

regions. Figure 3.26 describes the past and future patterns of energy supply 

across regions, showing the growing role played by the Asia and Pacific area. 

Hence: 

Fact 4.4. The Asia Pacific region will become increasingly attractive in terms of 

power generation. 

As the labor supply, the energy supply also works in favor of Asia. 

 

Figure 3.26: Total Energy Production by Region (Million Tonnes ofOil 

Equivalent) 

 
Source: BP Energy Outlook 2030 

 

3.4.4 The Geography of the Ease of Doing Business 

While the final demand, labor supply, and energy production all seem to favor 

“Factory Asia”, other drivers seem to work against it and may ultimately 

explain why Asia is not really catching up in terms of value added per worker. 

Among these determinants of labor productivity, we consider first the quality of 
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the business environment, then the quality of management practices, and 

finally the ability to innovate. 

Fact 4.5. Asia is still a difficult place for doing business. 

In a world of mobile capital, the ability to attract and retain investment 

increasingly depends on offering a business-friendly environment in which 

investors are protected and contracts are enforced (see Levchenko, 2004). 

Figures 3.27 and 3.28 present the quality of investment protection and 

contract enforcement across regions measured by the World Bank 

(http://www.doingbusiness.org). For each region, they show the percentage of 

countries featuring in five groups of the world ranking, with a higher ranking 

associated with better investment protection or better contract enforcement. 

The figures show that, compared with Europe and North America, in Asia a 

larger share of countries is present in the worst positions of the ranking, 

especially in relation to enforcing contracts. 

 

Figure 3.27: Protecting Investors (Ranking Distribution by Region) 

 

 
Source: WB Doing Business 2014 
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Figure 3.28: Enforcing Contracts (Ranking Distribution by Region) 

 

 
Source: WB Doing Business 2014 

 

The overall quality of the business environment is portrayed in Figure 2.19 of 

Chapter 2. In addition to investor protection and contract enforcement, this 

overall ranking takes into account other features of local regulations that affect 

various aspects of doing business, such as starting a business, dealing with 

construction permits, obtaining electricity, registering property, acquiring 

credit, protecting investors, paying taxes, trading across borders, and resolving 

insolvency. The picture is clear: while Europe and North America are 

disproportionately represented in the higher positions of the ranking, the 

opposite is true for the other world regions. 

There is, of course, a lot of heterogeneity within Asia, too. Figure 2.20 in 

Chapter 2 reports the rankings of three key Asian players (China, India, and 

Japan) and three benchmark countries from the rest of the world (Brazil, 

Germany, and the USA). Unsurprisingly, the USA and Germany top the 

ranking, with the Asian countries lagging behind. However, among the latter, 

Japan performs much better than China and China performs better than India. 
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3.4.5 The Geography of Management Practices 

Another determinant of value added per worker is the way in which human 

resources are managed within firms. The World Management Survey 

(http://worldmanagementsurvey.org) was set up with the aim of evaluating 

and scoring management practices around the world by defining the concept of 

“good” and “bad” management practices and codifying them from 1 (worst 

practice) to 5 (best practice) across the key management practices used by 

organizations across different sectors. These practices are grouped into five 

areas: operations management; performance monitoring; target setting; 

leadership management; and talent management. 

Figure 3.29 reports a summary of these scores for Brazil, India, China, the 

USA, Germany, and Japan. It shows that the former three countries clearly lag 

behind the latter three in overall management as well as in monitoring, 

targets, and incentive management (the only exception is Japan’s monitoring 

score). 

Fact 4.6. The efficient employment of abundant human resources in Asia 

seems to be encountering a bottleneck in sub-standard management practices. 

 

Figure 3.29: Management Practice Scores by Country 

 

 
Source: Bloom et al. (2012) based on the World Management Survey 
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A way to measure the innovativeness of “Factory Asia” with respect to “Factory 

America” and “Factory Europe” is to count its applications within the 

international Patent Cooperation Treaty (http://www.wipo.int/pct). Figure 3.30 

shows that the growth of Asian applications in the last few years has been 

remarkable, bringing the yearly flow above both Europe and America. 

However, as a share of the world total, the number of Asia’s applications still 

falls short of its share of the world population (60%), while it is in line with its 

share of the world GDP (30%). 

 

Figure 3.30: PCT International Applications by Continent 

 

 
Source: WIPO 
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modest. The contribution of India is, instead, remarkably negligible. 
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Figure 3.31: PCT International Applications (Selected Countries) 

 

 
Source: WIPO 

 

3.5 The Recent Years 

The unavailability of suitable data forced us to stop our cross-country cross-

industry analysis in 2008, neglecting the troubled period 2009–2013, in which 

many countries experienced the deepest recession since the Second World 

War. Has the crisis changed the patterns and trends described in the previous 

sections? Even if disaggregate sectoral data were available, it would still be 

much too early to understand whether this has been indeed the case. 

However, the importance and depth of the crisis call for at least an attempt to 

guess what its consequences for the geography of value added might be.6 

Accordingly, we have to abandon the sectoral dimension of the data (as this 

dimension is not available) and confine ourselves to the cross-country 

information on value added provided by UNCTAD until the year 2011. 

Figure 2.23 in Chapter 2 shows the evolution of the real value added by 

geographical area from 1970 to 2011. The recent crisis is very evident in 

Asian, European, and NAFTA countries, where the value added plunges 

abruptly around 2008 and 2009. However, the value added swiftly recovers in 

later years in Asia and – albeit at a slower pace –in other European and NAFTA 

countries. Thus, at least from the aggregate data, so far the crisis does not 

seem to appear in the data as a significant “structural break” in trends. 

                                       

 
6 Cheptea et al. (2014), for instance, provide an appraisal of EU competitiveness after the 

crisis and find that it has deteriorated since 2007. They argue that European competitiveness, 

which was hinged on top-range and high-tech products, i.e. high-priced goods and goods with 

high technological contents, evolved poorly in Europe even in those two segments, although 

less than in other segments. 
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This impression is reinforced by Figures 3.32 and 3.33, which display the share 

of the world value added by geographical area and sector. The shares evolve 

smoothly over time and no major discontinuities appear in the crisis years. 

Even though the crisis clearly affects the level of value added, it does not seem 

to have any significant impact on its geographical and sectoral distributions. 

 

Figure 3.32:Share of the World Total Value Added by Area 

 
 

Figure 3.33:Share of the World Total Value Added by Sector 

 
 

The same picture roughly emerges in relation to employment. Figures 3.34 and 

3.35 show the evolution of employment both in levels and in geographical 

shares from 1980 to 2011 (including forecasts for the period 2012–2020). Both 
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series evolve smoothly over time, with no noticeable dip in the second half of 

the 2000s. Thus, the evolution of the employment levels seems to be smoother 

than that of the value-added levels, suggesting that, at this level of 

aggregation, the crisis has had a greater impact on value added than on 

employment.  

 

Figure 3.34:Thousands of Employees (All Sectors) 

 

 
 

Figure 3.35:Shares of World Employment (All Sectors) 

 
 

The lack of visible “structural breaks” in the data characterizes Figure 3.36, 

which shows that the real value added per worker suffers a severe slump in 

2008 and 2009 in European and NAFTA countries. It recovers slowly 

thereafter, reaching the pre-crisis level in 2011 in NAFTA countries (and in 
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later years in European countries). The Asian real value added per worker is 

lower than that in industrialized countries and shows no ostensible upward 

trend throughout the period. This confirms our pre-crisis finding that Asian 

(and Chinese) growth does not seem to be driven by productivity gains. 

 

Figure 3.36:Real Value Added Per Worker 

 
 

To summarize, while it is clearly too early to draw firm conclusions on the 

long-term impact of the crisis, based on the available evidence, a preliminary 

tentative conclusion is that, while having profound but asymmetric effects on 

living standards – in particular in industrialized countries – the crisis does not 

seem to have generated structural breaks in the long-run trends uncovered in 

the pre-crisis period. 
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Appendices 

 

Appendix 3.1: Employment and value-added shares 
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Appendix 3.2: Trends for selected Western European countries 
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Appendix 3.3: Geographical areas 

 

In Figure 3.10, the geographical areas are aggregated as follows: 

EASTERN EUROPE: Albania, Armenia, Azerbaijan, Belarus, Bosnia and 

Herzegovina, Bulgaria, Croatia, the Czech Republic, Czechoslovakia, Estonia, 

Georgia, Hungary, Latvia, Lithuania, Macedonia, Moldova, Poland, Romania, 

Serbia, Serbia and Montenegro, Slovakia, Slovenia, Ukraine, Yugoslavia. 

WESTERN EUROPE: Austria, Belgium, Denmark, Finland, France, Germany, 

Greece, Iceland, Ireland, Italy, the Netherlands, Norway, Portugal, Spain, 

Sweden, Switzerland, the United Kingdom. 

In Figures 3.16 and 3.18, the geographical areas are aggregated as follows: 

EUROPE: Austria, Belgium, Bulgaria, the Czech Republic, Denmark, Estonia, 

Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 

Lithuania, Malta, the Netherlands, Norway, Poland, Portugal, Romania, the 

Russian Federation, the Slovak Republic, Slovenia, Spain, Sweden, 

Switzerland, the United Kingdom. 

NAFTA: Canada, Mexico, the United States. 

ASIA: Cambodia, China, Chinese Taipei, India, Indonesia, Japan, Korea, 

Malaysia, the Philippines, Thailand, Viet Nam. 
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Appendix 3.4: Description of the data sources 

 

Section 3.2 of this Chapter is based on the analysis of value-added and 

employment data at the aggregate and sectoral levels. All the figures and 

tables are computed from two sources of data: the UNIDO Industrial Statistics 

database, which combines historical time series data (from 1963 to 2010, for 

166 countries) at the two-digit level of disaggregation, and the UNCTAD 

database, which compiles, validates, and processes a wide range of data 

collected from national and international sources. Most of the time series cover 

long periods for almost all economies of the world. From the UNCTAD data, we 

used the dataset called “GDP by type of expenditure and value added by kind 

of economic activity, annual, 1970–2011”. 

The two data sets are described below. 

UNIDO INDSTAT2 2013 

Industrial Statistics Database 

Two-digit level of ISIC Code (Revision 3) 

We use the UNIDO INDSTAT2 2013 database, which combines historical time 

series data (from 1963 to 2010, for 166 countries7). The data are arranged at 

the two-digit level of the International Standard Industrial Classification of All 

Economic Activities (ISIC) Revision 3, pertaining to the manufacturing sector, 

which comprises 23 industries. 

INDSTAT2 is the largest industrial statistics database of its kind. Unlike others 

presented by different classification standards for different time periods, 

INDSTAT2 provides data by a single classification standard for more than 40 

years, which makes it particularly valuable for long-term structural analysis. 

INDSTAT2 presents data for seven principle indicators (number of 

establishments, employment, wages, output, value added, gross fixed capital 

formation, number of female employees), and the value figures are presented 

in current prices. 

Some observations are lost due to missing data on value added, which 

somehow reduces the final sample. For instance, data for Germany are missing 

from 1991 to 1997 and data for the USA are missing for 1996 and 2009–2010. 

Data for most European countries are also missing for 2009 and 2010, and for 

China from 2008 to 2010, which makes the database useful only until 2007–

2008. 

To preserve the comparability across countries within decades and avoid 

distortions due to the composition of the dataset, we include only countries for 

                                       

 
7The coverage in terms of years, as well as data items, may vary from country to country 

depending on data availability. 
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which we have non-missing value added for at least seven years within the 

decade. 

UNCTAD STAT 

GDP by expenditure type and value added by sector; annual; 1970–2011. 

UNCTAD compiles, validates, and processes a wide range of data collected 

from national and international sources. Most of the time series cover long 

periods for almost all the economies of the world. 

We used the dataset called “GDP by type of expenditure and value added by 

kind of economic activity, annual, 1970-2011” (based on UN DESA Statistics 

Division, National Accounts Main Aggregates Database). This table presents the 

gross domestic product (GDP) by type of expenditure and the value added 

(VA) by kind of economic activity, expressed in millions of dollars (current or 

constant 2005 $). 

Under the definition of “economic activities” lie the following macro-sectors: 

a) Agriculture, hunting, forestry, fishing; 

b) Industry; 

 b1) Mining, manufacturing, utilities; 

  b1.1) Manufacturing; 

 b2) Construction; 

c) Services; 

 c1) Wholesale, retail trade, restaurants, and hotels; 

 c2) Transport, storage, and communications; 

 c3) Other activities. 
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4. Where Do Migrants Go? Population Movements 

and Economic Activities 
(Giovanni Facchini and Tommaso Frattini) 

 
 

4.1 Introduction 

International migration is not a new phenomenon. It has been taking place for 

centuries, and the motivations for individuals to take the long and often 

perilous journey to far-away lands have been diverse. Some relocated because 

of their religion or their ideology, together with others who moved simply to 

relinquish the extreme poverty prevailing where they were born. Some arrived 

in their new countries in chains, as criminals forced to live in new penal 

colonies – like many of the early European settlers of Australia – or as slaves 

destined for a difficult life in the agricultural lands of new, underpopulated 

territories. There are also those who migrated to acquire an education abroad, 

which would allow them to understand better the world they live in or simply 

to improve their career opportunities in more dynamic labor markets, where 

their talents would be better rewarded. 

Receiving countries have held different attitudes towards immigration. At times 

they have welcomed immigrants, as a necessary step towards populating vast 

tracts of empty territory. This was for instance the stance of the United States 

for much of the last century and is symbolized by Lady Liberty’s welcoming of 

new migrants in New York: “Give me your tired, your poor, Your huddled 

masses yearning to breathe free, The wretched refuse of your teeming shore. 

Send these, the homeless, tempest-tost to me, I lift my lamp beside the 

golden door!”.8 At other times, destination countries have been concerned with 

large numbers of arrivals that might change the ethnic and cultural make-up of 

their societies too quickly – and this was for instance the case when the United 

States Congress enacted the Literacy Test provision in 1917, which put an end 

to the first age of mass migration. As a result of a combination of push and pull 

factors, immigration flows have gone through a series of cycles over time, as 

illustrated in Figure 4.1, in which we report the gross annual inflow of 

international immigrants to the United States between 1846 and 1924. 

Importantly, the number of individuals living in a country different from the 

one where they were born increased more than threefold, from 75 to 231 

million, between 1965 and 2013. This means that while in 1965 immigrants 

made up 2.3 percent of the world population, by 2013 the world share of 

immigrants had increased by 50 per cent, to 3.2 per cent. These numbers 

                                       

 
8 Emma Lazarus (1883), The New Colossus. 
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indicate that migration is becoming increasingly relevant, although it has been 

influentially argued9 that migration movements are still “too low” relative to 

the mobility of capital and goods. The size and the dynamics of global 

migratory movements also point at the importance of understanding the 

causes and consequences of migration and how population movements interact 

with economic activity. 

 

Figure 4.1: International Immigration to the United States, 1846–1924 

 

Source: Hatton and Williamson (2005) 
 

What are the main drivers of international migration? How have they changed 

over time? How does migration affect the host and sending countries? To what 

extent are the movements of people driven by demand in the receiving 

economies, and to what extent do they shape the host countries’ economic 

environment? Answering these questions is not an easy task: some of these 

issues have been at the core of the academic research on the economics of 

migration for the last decades, but they are far from being settled, while others 

have only recently gained importance. 

In this chapter, we first provide a systematic assessment of the main facts and 

figures on the current developments in international migration, with a special 

emphasis on its geographic dimensions and on the evolution of the key drivers. 

We then analyze what we know so far about the economic consequences of 

migration, in both sending and receiving countries. We particularly outline the 

                                       

 
9 See, for instance, Pritchett (2006). 
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interaction between population movements and firms’ choices. Finally, we take 

stock of this evidence to identify avenues for future research. 

The remainder of the chapter is structured as follows: in the next section, we 

provide a global overview of the evolution of migration stocks and flows. In 

section 4.3, we discuss the main migration drivers that have been considered 

in the literature and present evidence on their evolution, while in section 4.4, 

we analyze the consequences of migration for origin and sending countries. 

Section 4.5 analyzes the situation during and in the aftermath of the crisis. 

 

4.2 The Changing Geography of Migration 

While immigration has been a mainstay for centuries, the period since the 

Second World War has seen significant changes in the main group of 

destination countries. In this section, we describe the main developments in 

the geography of migration that have occurred over this period. Our analysis 

builds mainly on data on the stock and flows of foreign-born people provided 

by the United Nations Population Division.10 

Figure 4.2 illustrates the worldwide distribution of the stock of immigrants in 

1960, and the darker shaded areas indicate the locations that have been more 

intensively exposed to the phenomenon. As it is immediately clear, in this 

period, immigration was particularly important for countries in Oceania like 

Australia and New Zealand as well as for North American destinations like 

Canada. Argentina also hosted a large number of foreign-born residents, 

representing 12.6 percent of the total. This was the result of the enviable 

economic situation of the country at the beginning of the twentieth century, 

when it attracted large inflows of foreign workers from a variety of European 

countries.11 

During this period, on the other hand, the stock of foreign-born residents in 

the United States reached a historic low, as a result of the restrictive policies 

introduced in the aftermath of the First World War,12 which were removed only 

in 1965. Importantly, immigration was also sizeable in a variety of other 

destinations in the developing world. 

 

 

 

 

                                       

 
10 http://www.un.org/en/development/desa/population/ 
11 See Hatton and Williamson (2005). 
12 See Goldin (1994) and Biavaschi and Facchini (2013). 
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Figure 4.2: The Migrant Stock as a Percentage of the Total Population, 1960 

 

Source: Our elaboration on United Nations Population Division, Trends in Total Migrant Stock: 

2008 Revision. 

  

Figure 4.3 focuses instead on Europe. As it can be clearly seen from the 

picture, Austria, Switzerland, France, and Belgium are the Western European 

countries with the highest share of foreign-born individuals in 1960. This was 

the result of the severe labor shortages faced by these countries during the 

1950s, which were addressed by the introduction of active labor recruitment 

programs and later on by the conclusion of a large number of bilateral 

temporary migration agreements with source countries.13 During this period, 

European immigration mainly took place within the continent (Boeri et al., 

2002), with substantial flows originating in Southern European countries (Italy, 

Spain, and Portugal) and in the former Yugoslavia. 

 

Figure 4.3: Europe: The Migrant Stock as a Percentage of the Total Population, 
1960 

 

Source: Our elaboration on United Nations Population Division, Trends in Total Migrant Stock: 

2008 Revision. 

                                       

 
13 See Facchini and Lodigiani (2012) for details. 
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During the boom years of the 1960s, immigration took off on a global scale. In 

the United States, the 1965 immigration reform led to a radical change in the 

channels of entry of new immigrants, with family reunification taking a leading 

role. The result was a large inflow of immigrants from Latin American 

countries, Mexico in particular, that substantially reshaped the ethnic 

composition of the US population. During this period, the other major North 

American destination country, Canada, continued to pursue a relatively open 

immigration policy stance, but in 1967 it introduced the so-called “point-based 

system”, a pioneering approach to selecting immigrants based on observable 

individual characteristics deemed desirable from the point of view of the 

destination country. Australia and New Zealand continued their efforts to 

populate their countries, promoting in particular the inflow of “white” 

immigrants. As for Europe, traditional destinations continued to recruit foreign 

workers actively throughout the 1960s and the early 1970s. The oil crisis of 

1973, though, represented a critical turning point, with most countries 

suspending or withdrawing from their bilateral workers recruitment 

agreements. While this new policy had a clear impact on new inflows in the 

short run, leading to a substantial decline, it also made apparent the 

limitations of the temporary immigration programs, which had been used to 

attract foreign workers. In fact, very few of the temporary migrants who 

arrived in Northern European countries in the 1960s ended up returning home 

in the 1970s. 

Throughout the 1970s and the 1980s, the immigration flows started to pick up 

in the United States and Canada (the average annual inflows to the US during 

the 1980s reached almost 650 thousand and those to Canada 126 thousand14) 

and Australia and New Zealand. At the same time, the number of foreign 

workers based in European countries remained broadly stable throughout the 

1970s/early 1980s (Dustmann and Frattini, 2013) and started to increase only 

during the late 1980s, as a result of the better conditions prevailing in the local 

labor markets. 

Figures 4.4 and 4.5 capture the distribution of migrants in 1990. At the global 

level, several important changes are evident compared with 1960. First, 

Australia and New Zealand became increasingly reliant upon foreign workers 

throughout this period and, in fact, in both countries well over 20 percent of 

the population in 1990 was made up of foreign-born individuals. This 

development was the result of immigration policies that allowed large flows of 

foreign workers to settle, while at the same time becoming increasingly 

focused on skilled migrants, in particular after 1985. 

                                       

 
14 OECD International Migration Database. 
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Figure 4.4: The Migrant Stock as a Percentage of the Total Population, 1990 

 

 

Source: Our elaboration on United Nations Population Division, Trends in Total Migrant Stock: 

2008 Revision. 

 

Second, oil-rich countries, which experienced very fast growth in the 1970s, 

emerged in 1990 as the host of a population that by and large was made up of 

foreign-born individuals. For instance, in 1990, Kuwait hosted 1.6 million 

migrants, amounting to 76.9 percent of the total population. Similarly, the UAE 

hosted 1.3 million migrants, or 73.6 percent of the total population. While the 

very substantial inflows of foreign workers were the result of skill shortages – 

ranging from engineers and workers to be employed in oil fields to financial 

professionals and service sector workers – the integration of foreigners into the 

local societies in many of these destinations was the source of much concern 

both among source country governments and among international 

organizations.15 Compared with 1960, it is also important to point out that 

some areas of the world became less attractive destinations for foreign 

workers. This is in particular the case of Latin America, a region that in the first 

half of the century had attracted large numbers of immigrants to be employed 

in its profitable agricultural sector. Over the period 1960–1990, this flow came 

to a complete stop – and some of these countries actually turned into sources 

of net emigration flows – while as the population aged, the share of foreign-

born residents in these countries declined inexorably. 

As for Europe, the main destinations in 1990 continued to be Northern 

European countries. Interestingly, since the fall of the Berlin Wall, the complex 

demographic structure of Eastern European countries has become apparent. 

                                       

 
15 See Ruhs (2013). 
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This is particularly true for the recently independent states that were born as a 

result of the fall of the Soviet Union – as in the case of the Baltic republics. 

 

Figure 4.5: Europe: The Migrant Stock as a Percentage of the Total Population, 
1990 

Source: Our elaboration on United Nations Population Division, Trends in Total Migrant Stock: 

2008 Revision. 
 
Since the 1990s, the fall of the Berlin Wall and the growing integration of 

national economies into the global market have led to a large increase in the 

flow of workers across national borders and to an important change in the 

group of destination countries. As illustrated in Figure 4.6, Canada has joined 

Australia and New Zealand in the group of countries with a share of foreign-

born residents that exceeds one-fifth of the total population. The oil-rich 

countries in the Persian Gulf area, but also elsewhere (e.g. Gabon, Libya), 

continue to host vast numbers of foreign-born workers. Importantly, large 

inflows of immigrants throughout the 1990s and the first half of the first 

decade of the new millennium have made the foreign-born population in the 

US reach levels not seen since the end of the great migration of the early 

twentieth century. In fact, by 2013, slightly more than 14 percent of the US 

population was born abroad (i.e. a total of 45 million individuals).  
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Figure 4.6: The Migrant Stock as a Percentage of the Total Population, 2013 

 

 

Source: Our elaboration on United Nations, Department of Economic and Social Affairs (2013); 

Trends in International Migrant Stock: The 2013 revision. 

 
The Roaring Nineties also contributed to changing the geography of migration 

in Europe substantially. First of all, the continent experienced a large increase 

in the arrival of foreign workers. In particular, by 2013, traditional Northern 

European destinations harbored large numbers of foreigners, often 

representing well in excess of 10percent of the total population. What is even 

more interesting is that over this very same period, Southern European 

countries, which in the 1950s and 1960s had been the source of large outflows 

of workers in search of better living conditions, have now turned into the 

destination of large migration inflows. Spain, in particular, has experienced 

very rapid growth in its immigrant population, which in 1990 represented only 

2.1 percent of the total, while by 2013 it had reached 13.8 percent of the total. 

Much of the inflow of foreign workers in Spain was fuelled by an unprecedented 

boom in the real estate sector, which proved to be unsustainable and left the 

country in a deep recession following the recent financial crisis. Italy also 

experienced a similar transition from being a source of migrants to being an 

important destination of flows of foreign workers throughout the 1990s, with 

immigrants greatly contributing to the national economy in sectors like 

personal services, manufacturing, and agriculture. 
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Figure 4.7: Europe: The Migrant Stock as a Percentage of the Total Population, 

2013 

 

Source: Our elaboration on United Nations, Department of Economic and Social Affairs (2013). 

Trends in International Migrant Stock: The 2013 revision.  

 

Interestingly, the composition of the immigrant flows in Europe changed 

substantially over this period. As we have already argued, in the 1960s and 

1970s, the majority of the flows originated within Europe – typically in the 

southern, Mediterranean countries characterized by an abundant labor supply 

and economies that were still catching up with the richer, Northern European 

destinations. By the late 1990s, the source countries of European immigration 

had changed substantially, as shown in Table 4.1. In all the main destinations 

– France, Germany, and the United Kingdom – the majority of the foreign-born 

workers originated from outside the EU-15 countries. A large number of 

immigrants were born in Eastern Europe, but even greater numbers of arrivals 

originated in the south of the world, with almost 8 percent of the population of 

France, Germany, and the United Kingdom born outside the European Union by 

2013. These important changes were driven by the growing skill shortages in 

Western European countries, and immigrants have made fundamental 

contributions to all the sectors of the economy. 

At the same time, the growing diversity in the composition of the population of 

many countries has given rise to a widespread political backlash against 

immigration, which has become particularly apparent since the onset of the 

2008 financial crisis and during the deep recession that followed. This is 

witnessed by the success of anti-immigration political parties in recent 

elections in France, Germany, and the Netherlands. An even more extreme 

case is the United Kingdom, where most political groups have embraced a view 

suggesting the need to curb immigration flows and the current Conservative 
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Government is putting forward proposals even to limit the free mobility of 

workers that is now a key provision of the European Union treaty. 

 

Table 4.1: The Sources of European Immigration 

 

 

Source: Our elaboration on World Bank Data (World Development Indicators) and Eurostat. 

 

4.3 Migration Drivers 

A growing literature16 is investigating – from a macro perspective – the 

determinants of international migration flows, identifying a series of factors 

that play a key role. These can be summarized as follows: 

- The average income differentials between the home and the 

destination country 

- The distribution of income in the source and in the destination 

country 

- The geographic and cultural distance 

- Immigration networks 

- Immigration policies 

In the following, we will review the role of each of these determinants. 

 

4.3.1 Average Income Differentials 

At least since Sjaastad’s (1962) pioneering contribution, economists have 

modeled the decision to migrate as the result of an income maximization 

choice, in which different locations offer different opportunities for workers. 

Earlier contributions focused on bilateral differences, while more recent 

                                       

 
16 For recent studies, see Borjas (1987), Mayda (2010), Llull (2013),and Ortega and Peri 

(2013). 
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analyzes17 have explicitly considered the possible choice among several 

alternative locations. A common feature of all these papers is that the income 

differentials between source and destination countries are expected to be a key 

driver of immigration flows. What is the evidence on the recent evolution of the 

return to labor in source and destination countries? 

Economic theory suggests that besides migration, the other forces of 

globalization should bring about a gradual convergence of income levels across 

countries. Trade in final goods should increase the demand for those factors 

that are intensively used in the production of exported goods, while at the 

same time reducing the demand for those factors that are used intensively in 

the production of imported competing goods. The result is that the wages of 

workers should go through an adjustment process that sees them converge 

across countries. 

International capital flows should also have similar effects, increasing the 

wages of workers in those parts of the world towards which capital moves 

because it is in scarce supply. To what extent are these predictions supported 

by the data? 

Figure 4.8, based on data from Bolt and Van Zanden (2013), illustrates the 

GDP per capita in several groups of countries and gives us an idea of the 

convergence (or lack thereof) of real income across possible immigrant sources 

and destinations. What is remarkable about this picture is that even if 

globalization has brought about growing integration of the markets for goods 

and production factors, income differentials are very persistent over time, and 

no clear convergence can be observed.18 

The average results that we observe in the picture hide a substantial degree of 

heterogeneity in the income dynamics at the individual level. To investigate the 

differences in wages further, we can take advantage of the Occupational 

Wages around the World database constructed by Freeman and Oostendorp,19 

which allows us to compare directly the individual wages oaf group of 161 

professions in 171 countries between 1983 and 2008. Particular care is paid in 

the data to ensuring that the figures are comparable across countries. 

  

                                       

 
17 See Bertoli and Fernandez Huertas Moraga (2013). 
18 For more on the debate on convergence among countries, see Acemoglu and Robinson 

(2012). 
19 See Freeman (2006). 
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Figure 4.8: GDP Per Capita 

 

Source: Bolt and van Zanden (2013). 

 

In Figures 4.9–4.12, we consider the evolution of real wages for five different 

occupations, which are representative of different required levels of formal 

education. We start by looking in Figure 4.9 at the real wage dynamics for a 

general physician, focusing on five advanced countries – Canada, Germany, 

Italy, Japan, and the United Kingdom, and on two Eastern European countries, 

the Czech Republic and Romania, over the period 1997–2008. While a common 

positive trend can be identified, the data suggest that the wages of doctors in 

the poorest countries in the sample have hardly reached the levels of those in 

the richest ones, suggesting that in the absence of restrictions to migration 

flows and other relocation costs, doctors trained in the Czech Republic or 

Romania would face powerful incentives to relocate abroad. 

In Figure 4.10, we consider instead the real wages of a computer programmer, 

comparing three rich countries – Canada, Germany, and Italy - and three 

poorer locations in Eastern Europe, i.e. six different countries over the same 

time period, 1997–2008. Also in this case, while we can identify a common 

trend, the difference in wages persists. If anything, given the rapid growth 

experienced by the salaries of computer programmers in Germany, the 

incentives of an IT graduate to move to that country from the Czech Republic, 

Romania, or Slovakia actually increased over this period. 
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Figure 4.9: Persistent Wage Differences 

 

Source: WDR2013 Occupational Wages around the World, World Bank Group. 

 
Figure 4.10: Persistent Wage Differences 

 

Source: WDR2013 Occupational Wages around the World, World Bank Group. 

 
In Figures 4.11 and 4.12, we consider instead the wage dynamics in less-

skilled occupations, focusing on an average “waiter” and an average “butcher”, 

and compare again the dynamics in a group of poor potential immigrant origin 

countries with the dynamics in a group of richer destinations. Interestingly, the 

data suggest that in this case as well, large incentives to relocate abroad 

persisted throughout this period. Importantly, while the percentage wage gap 
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between the highest wage country and the lowest wage country appears to 

have declined somewhat over the period (from 97% in 1997 to 80% in 2008), 

this trend appears less remarkable when considering unskilled occupations. 

 

Figure 4.11: Persistent Wage Differences 

Source: WDR2013 Occupational Wages around the World, World Bank Group. 

 

Figure 4.12: Persistent Wage Differences 

 

Source: WDR2013 Occupational Wages around the World, World Bank Group. 
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and the GDP per capita in constant US dollars is positive and highly statistically 

significant, confirming that income in destination countries is indeed a strong 

driver of immigration. 

 
4.3.2 The Distribution of Income in the Source and Destination 

Countries 

While the average income differentials are the key drivers of the emigration 

decision, workers differ along multiple dimensions and several papers in the 

literature have emphasized the role that individual characteristics are likely to 

play in the immigration decision. A key framework for understanding the 

selection of immigrants along observable features – both with respect to the 

population in the country of origin and with respect to the population in the 

destination country – was proposed by Borjas (1987). The basic idea of his 

model is that – under specific assumptions on the structure of the migration 

costs – the relative dispersion of income in the source and in the destination 

countries is a key determinant of the characteristics of those who will 

emigrate. Two scenarios are particularly relevant. In the first one, known in 

the literature as “positive hierarchical sorting”, migrants are positively selected 

with respect to both the source and the destination country populations. This is 

likely to occur when the return to skill in the destination country is higher than 

that in the country of origin and the correlation between the skills valued in the 

source country and those valued in the destination country is sufficiently high. 

This is a desirable situation from the point of view of the host country, as 

immigrants represent the “best and the brightest”. An alternative scenario, 

known as “negative hierarchical sorting”, implies instead a situation in which 

immigrants are negatively selected both compared with the source country 

population and compared with the destination country’s population. This 

scenario is likely to occur when the return to skill is higher in the source than 

in the destination country. This is a less desirable outcome from the point of 

view of the destination, as in this case migrants would tend to be 

overwhelmingly low-skilled workers. 

Several macro papers have pointed out the relevance of inequality in the 

source and destination countries in explaining immigration flows.20 A recent 

historical study,21 based on a particularly rich dataset of Norwegian families at 

the end of the nineteenth century, instead provides detailed micro-level 

evidence. In this paper, the authors are able to compare brothers who 

emigrated to the United Sates with brothers who instead remained in Norway, 

                                       

 
20 See Borjas (1987), Mayda (2010), and Ortega and Peri (2013). 
21 See Abramitzky et al. (2012). 
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supplying very clean evidence on the immigrant selection mechanism and 

emphasizing the role of the relative shape of the income distribution in the 

source and destination countries. 

Figure 4.13 illustrates the income distribution in the United States – the 

scattered line – and in Norway – the solid line – at the beginning of the 

twentieth century. The figure shows that the income of the poorest individuals 

in Norway (those in the lowest income percentiles) is lower than that of 

individuals at the same point of the distribution in the United States. To the 

contrary, the income of the richest individuals in Norway is higher than the 

income of their counterparts in the United States. Therefore, in 1900, Norway 

was more unequal than the United States, suggesting that the return to skill 

for Norwegian-born men was higher in the origin than in the destination 

country. 

Figure 4.14 compares the occupational distribution of Norwegian-born men, 

originating from urban areas, in Norway (solid line) and the United States 

(scattered line) in 1900. Occupations are ranked on the horizontal axis 

according to the average pay. As it is immediately evident, the scattered line 

lies above the solid line for the bottom part of the occupational distribution, 

indicating that Norwegian men in the United States were more likely than 

those in Norway to end up in low-paid jobs. At the same time, the solid line is 

well above the scattered one for high-pay occupations. Thus, the graph 

suggests that immigrants are negatively selected compared with the sending 

country population. This finding provides stark evidence supporting the 

predictions of Borjas’s (1987) immigrant selection model. Richer frameworks to 

study the immigration decision in the presence of more complex migration cost 

structures have also been developed and empirically assessed,22 providing 

further support for the idea that accounting for heterogeneity in the individual 

characteristics is crucial to explain the immigration decision.23 

 

 

 

 

 

                                       

 
22 See, for instance,  Chiquiar and Hanson (2005). 
23 For a dynamic extension of Borjas (1987), see Dustmann et al. (2011). 
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Figure 4.13: Cumulative Income Distribution Functions in the United States 

and Norway, 1900 

 

 

Source: Abramitzky et al. (2012). 

 
Figure 4.14: Comparison of the Occupational Distribution of Norwegian-Born 

Men in Norway and the United States in 1900 

 

 
Source: Abramitzky et al. (2012). 

 

4.3.3 Geographic and Cultural Distance 

The third channel that has been emphasized by the literature concerns the role 

of immigration costs and how they shape the economic calculus of foreign 
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workers when deciding where to settle. We start by looking at the cost of 

moving abroad, and we then turn to proxies for other migration costs, e.g. the 

cultural distance between the source and the destination country’s society. 

The empirical evidence suggests that transportation costs are an important 

determinant of migration flows. For instance, an interesting, detailed, historic 

account of the evolution of the North Atlantic passenger-shipping industry24 has 

shown that the price increase brought about by the emergence of cartels at the 

beginning of the twentieth century induced a significant decline in immigration 

flows from Europe to the United States. More recent macro evidence25 has 

highlighted a similar role for distance across countries. 

Figure 4.15: Average Fares on International Leisure and Business Flights 

 

 

Source: UK Department of Transportation and the National Archives. 

 

What does the existing evidence tell us about the dynamics of transportation 

costs? The stylized fact that emerges from several recent studies in the 

international trade literature is that the container revolution has led to a 

dramatic decline in shipping costs for goods. The result has been a large 

increase in international trade volumes across countries, in terms of products 

characterized by both low and high unit values.26 To understand the 

implications for travel costs for individuals, in Figure 4.15 we use data from the 

UK Department of Transportation to calculate the real price of an average 

international airfare during the post-1970 period. 

                                       

 
24 See Deltas et al. (2008). 
25 See Mayda (2010) and Ortega and Peri (2013). 
26 See Hummels (2007). 
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The data allow us to distinguish two broad categories of flights: short haul, 

defined as trips within Europe, and long haul, involving flights outside Europe. 

We also have information on the purpose of the flight, i.e. whether it was for 

leisure or for business. Interestingly, our data suggest that there has been a 

rapid and sustained decline in the costs of moving from one country to 

another, on average involving a reduction of 49.7 percent in the case of 

business travel and an even more remarkable decline of 69.1 percent for 

business flights.  

Measuring the evolution of cultural distance across countries is a much more 

complex endeavour, but we can consider at least two proxies that provide 

useful information to that end. First, in Figure 4.16, we report information on 

the dynamic of communication costs for a group of six European countries. The 

data, taken from Eurostat, provide a picture of the rapid decline in the cost of 

international phone calls, both in immigrant destinations and in source 

countries. 

 

Figure 4.16: International Phone Call Rates 

 

 

Source: Eurostat. 

The size of the decline is of course a function of the local market conditions 

and in particular of the amount of competition that local governments have 

allowed to emerge in the sector. Still, the magnitudes are very large: the 

average decline ranges between 65.5 percent in Lithuania and 22.6 percent in 

the UK. This large decline, by simplifying and increasing the bilateral 

communications between countries, has arguably contributed to reducing the 

non-monetary costs of migration. This is because on the one hand it has made 
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it easier for migrants to keep in touch with their families and friends back 

home, and on the other it has increased the possibility of gaining information 

on potential destination countries.27 

Our second proxy for the evolution of cultural distance concerns the diffusion 

of the Internet. The idea is that as a larger share of the population gains 

access to the World Wide Web, individuals become more exposed to the value 

systems prevailing in other countries, and as a result they are better informed 

concerning the characteristics of possible destinations before relocating there. 

The evolution of the access to the Internet is illustrated in Figures 4.17 and 

4.18, in which we depict the situation in 1995 and 2012. What is immediately 

evident is that, while a clear digital divide persists between the south and the 

north of the world, Internet access has grown exponentially in many 

developing countries, bringing about a wealth of information on the way of life 

and on the opportunities available in rich western countries that was unheard 

of even thirty years ago. This has led to a dramatic reduction in the 

uncertainty faced by an individual in his decision, and economic theory 

suggests that, everything else being equal, this will increase his probability of 

emigrating. 

 

Figure 4.17: Internet Users per 100 Inhabitants, 1995 

 

 

Source: World Bank, World Development Indicators. 

 

 

 

                                       

 
27 See Batista and Narciso (2013) for recent, interesting experimental evidence. 
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Figure 4.18: Internet Users per 100 Inhabitants, 2012 

 

 

Source: World Bank, World Development Indicators. 

 

4.3.4 Immigrant Networks 

The fourth determinant of immigration flows that has been emphasized by the 

literature is the so-called network channel. The basic stylized fact highlighted 

by studies in this tradition28 is that migrants tend to cluster in specific areas. 

For example, a large proportion of the foreign-born population of Argentina 

during the first half of the twentieth century originated in Italy; Turkish-born 

individuals represent the largest community of immigrants in Germany; and 

Mexican immigrants are by far the largest group of foreign-born individuals in 

the United States. The clustering of foreign-born individuals can be even 

narrower: for instance, migrants from the Macedonian city of Skopje represent 

a significant proportion of the population of the city of Goteborg in Sweden.29 

Figure 4.1930 gives us an idea of the concentration of immigrants from four 

countries – El Salvador, India, Japan, and the United Kingdom – in the United 

States in 1995. What is immediately evident is that while immigrants from 

India and the UK have sparse settlement patterns, and can be found over a 

broad portion of the United States, this is not the case for immigrants from 

Japan and El Salvador. The former are mainly clustered in West and East Coast 

cities, whereas the latter are more concentrated in the latter, almost 

exclusively in large coastal cities. 

The concentration of migrants in enclaves also seems to be higher for less-

skilled individuals and for new arrivals. Figure 4.20 illustrates the last point, by 

                                       

 
28 See Munshi (2003), Bauer et al. (2007), and Andersson et al. (2009), among others. 
29 See Bauer et al. (2007). 
30 Figures 4.19 and 4.20 are taken from Scott et al. (2005). 
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establishing a strong positive relationship between the existing stock of 

immigrants in a metropolitan area in 1990 and the immigration flow between 

1990 and 1998. The particularly striking result is that six cities in the United 

States account for approximately 70 percent of the settlement of new 

immigrants in the country, suggesting that pre-existing immigrant 

communities do play a very important role in attracting new arrivals.  

Figure 4.19: Immigrant Distribution in the United States, 1995, Selected 

Origins 

 
Source: Scott et al. (2005). 

 

Why do migrants tend to cluster together? Several explanations have been put 

forward in the literature, and the basic idea is that immigrant networks tend to 

reduce the cost of migrating to a new country. A particularly influential study 

in this literature – focusing on the United States, but using very detailed 

information on the patterns of emigration from origin communities in Mexico – 

has emphasized how networks of pre-existing immigrants have a causal impact 

on the ability of a new arrival to find employment, and in particular to attain 

employment in the non-agricultural sector.31 The magnitude of the effects of 

immigrant networks is found to be sizeable. Eliminating networks, 

                                       

 
31 See Munshi (2003).  
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unemployment in the population would increase from 4 to 10 percent. 

Similarly, the share of Mexican immigrants in non-agricultural jobs would 

decline from 51 to 32 percent: a substantial drop. The value of immigrant 

networks has been emphasized in a series of related recent contributions, and 

particular attention has been paid to the role of the network quality – 

measured for instance by the employment rate in the pre-existing stock of 

migrants, etc.32 

 

Figure 4.20: Immigration and the Size of the Foreign-Born Population 

 
 
Source: Scott et al. (2005). 

 

4.3.5 Immigration Policies 

As argued by several observers, the gap in living conditions between the north 

and the south of the world is so large that the unencumbered flow of workers 

would allow the global economy to reap huge efficiency gains, which existing 

studies in the literature have estimated to vary between 60 and 150 percent of 

world GDP.33 Restrictions on the mobility of workers have made these gains 

hard to obtain, and in particular a key role has been played by the policies put 

in place by destination countries, which in most instances are geared towards 

limiting new arrivals. While at the moment there are no cross-country, 

comparable data on the type and pervasiveness of immigration policy 

restrictions, a few studies have investigated the views of the different actors 

                                       

 
32 See Andersson et al. (2009). 
33 See Clemens (2011). 
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that play a key role in shaping immigration policy in the destination countries. 

In particular, Facchini and Mayda (2008) looked at individual voters’ attitudes 

towards immigration, whereas Facchini and Mayda (2010) studied the views of 

key officials in the government. Both studies suggested that – at least for the 

near future – it is not realistic to expect to observe large changes in the policy 

stance of the main destination countries, as neither public opinion nor 

government officials are in favor of substantially liberalizing the existing 

policies. 

Figure 4.21: Individual Attitudes towards Immigration: Same Race/Ethnicity 

 

 

Source: Authors’ calculations based on data from the European Social Survey. 

 

Figure 4.22: Individual Attitudes towards Immigration: Different Race/Ethnicity 

 

Source: Authors’ calculations based on data from the European Social Survey. 

Figures 4.21 and 4.22 use data from the European Social Survey to illustrate 

the evolution of attitudes in a group of 22 countries in 2002 and 24 countries 

in 2012. The graphs are based on two questions contained in the survey, which 
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allow us to distinguish between preferences towards immigrants who share the 

same race/ethnicity as the native respondent and immigrants who do not.34 

Two interesting patterns emerge. First, individuals hold more favorable views 

towards immigrants of the same race/ethnicity than towards other foreigners. 

For instance, in 2002, 16 percent of the respondents indicated that they would 

prefer to allow many immigrants from the same race/ethnicity to enter their 

country, whereas only 10 percent answered favorably when it came to 

immigrants from a different race/ethnicity. The same patterns can also be 

observed when considering the fraction of respondents who reported that they 

opposed immigration: while only 6 percent indicated this answer for 

immigrants of the same race/ethnicity, this share almost doubled when it came 

to individuals of different race/ethnicity. 

Second, we can observe a clear polarization of preferences towards immigrants 

over time. In fact, on the one hand, between 2002 and 2012, the share of 

respondents in favor of substantially increasing immigration grew by 10 

percentage points in the case of foreigners of the same race/ethnicity and by 4 

percentage points concerning individuals of a different ethnic background. On 

the other hand, the share of individuals who were against any immigration also 

increased during this period, respectively by 3 and 5 percentage points. 

We can also look instead at the evolution of government views on immigration, 

using a dataset collected by the United Nations.35 The data cover a large 

number of countries (between 150 in 1976 and 195 in 2007) and provide a 

unique global policy perspective. The first stylized fact that emerges from the 

data (see Figure 2.22 in Chapter 2) is that the existing immigration flows are 

by and large perceived to be meeting the needs of the destination countries, as 

government officials are mainly satisfied with the status quo. At the same 

time, there is also an upward trend in the share of government officials 

perceiving immigration as being too high – and the same is true for the share 

of government officials who perceive immigration as being too low. This 

pattern broadly reflects the one that we have identified for individual attitudes, 

suggesting – as it is to be expected in democratic societies – that voters’ 

opinions and policymakers’ views move in the same direction.36 

                                       

 
34 The exact formulation of the questions is “Now, using this card, to what extent do you think 

[respondent’s country] should allow people of the same race or ethnic group as most 

[respondent’s country] people to come and live here?” and “How about people of a different 

race or ethnic group from most [respondent’s country] people?” 
35 For details, see Facchini and Mayda (2010). 
36 The existing direct evidence on the link between individual attitudes and actual policy 

making is limited, but Facchini et al. (2013) showed in a recent paper that in the case of the 

United States, congressmen representing districts in which the median opinion is more open to 
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Figure 4.23 allows us to look at government preferences by income group. The 

striking fact that emerges from the data is that high-income countries are 

those in which officials tend to be most opposed to migration. While this might 

be due to the high immigration pressure faced by those countries, these are 

the nations that – according to economic theory – are likely to gain the most 

from reducing the barriers to the international mobility of workers. 

Figure 4.23: Government Views on Immigration, by Income Group 

 

 
Source: Facchini and Mayda (2010) 

 

4.4 Consequences of Migration 

Migration flows have important economic consequences for both sending and 

receiving countries. The direction and magnitude of these effects are being 

increasingly investigated, but are not yet fully understood: the academic 

literature has still to explore all the channels by which migration can induce 

costs and benefits. This concerns some of the issues discussed above, which 

make migration a multi-faceted and rapidly evolving phenomenon: modern 

communication and transport technologies, decreasing costs of travel, changes 

in the distribution of income within and between countries, and the increasing 

size of the stock of international immigrants, among others, have had a 

dramatic impact on the way in which migrations are conducted today. As a 

result, the earlier studies on migration, which date back some decades, 

investigated a phenomenon that was fundamentally different from the situation 

today. For instance, the evolution in ICT and transport technologies make 
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circular and return migrations more frequent today than in the past. Further, 

the earlier migration literature focused almost exclusively on the labor market 

effects of immigration. While this focus is largely due to the widespread 

concerns among residents of receiving countries that immigration may harm 

their labor market perspectives, by viewing migration flows purely as an 

increase in labor supply, this part of the literature has neglected other 

important economic consequences of migration flows for both sending and 

receiving countries. 

In the remainder of this section, we will critically review some of the existing 

literature on the consequences of migration for destination and sending 

countries. More specifically, we will start by considering how immigration may 

affect the labor market outcomes of natives and summarizing the findings of 

the key empirical studies. We will then consider other dimensions through 

which economies may absorb migration inflows, like changes in the output mix 

and production technologies and changes in output prices. Finally, we will 

discuss how and why migration may influence a country’s trade patterns and 

affect productivity and innovation. 

 

4.4.1 Labor Market Effects 

Standard equilibrium-type models of the labor market give relatively 

straightforward implications in terms of the labor market effects of 

immigration.37 Immigration inflows increase the labor supply in the host 

economy, thus generating a surplus with respect to the pre-migration 

situation. However, the surplus generated by immigration will not be evenly 

distributed among the residents of the host country. Who exactly the winners 

and losers of migration are depends on a multitude of factors, and in particular 

on the skill composition of the immigrant and non-immigrant population. 

Suppose, for instance, that a country experiences an inflow of low-skilled 

immigrants: such an inflow will increase the competition among workers in the 

low-skilled segment of the labor market, thus putting downward pressure on 

the wages of low-skilled workers. At the same time, however, low-skilled 

immigrant workers will be complementary to more skilled workers and to 

capital, and as such the same inflow will tend to raise high-skilled wages and 

profits. The extent to which returns to capital will grow in the long run depends 

on the openness of a country’s capital market: if a country is open to foreign 

investments, then the upward pressure on profits induced by immigration will 

attract foreign investments, which, in turn, will lead the return to capital down 

                                       

 
37 Dustmann et al. (2008) provided a non-technical introduction to this type of model. 
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towards its initial level in the long run. Consider now the data in Table 4.2,38 in 

which countries are ranked according to their share of immigrants with tertiary 

education out of all the immigrants in the country (reported in column 1). In 

column (2), we report the corresponding share of natives with tertiary 

education, whereas column 3 reports the ratio of these two shares. A value 

above one in column 3 indicates that immigrants are more likely than natives 

to have a university education, while values below one indicate the opposite. 

What will be the impact of immigration on the wages of high-skilled workers in 

Canada? This is an interesting question, since in this country– due to a skill-

selective migration policy, immigrants are 50 per cent more likely than natives 

to have a university degree. Our discussion at the beginning of this section 

suggests that if tertiary-educated immigrants and natives compete in the same 

labor market, the wages of high-skilled Canadian residents should be pushed 

downward by immigration. Conversely, in Belgium or Spain, where immigrants 

are, respectively, 40 per cent and 30 per cent less likely than natives to have 

university degrees, immigration is likely to increase wages for high-skilled 

workers. 

 

Table 4.2: Share of Educated Immigrants and Natives, 2000 

 

 

Source: Artuc et al. (2013);World Development Indicators. 

                                       

 
38 The data come from Artuc et al. (2013). 
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Of course, these predictions of the likely labor market effects of high-skilled 

immigration rely on the assumption that similarly skilled natives and 

immigrants are perfect substitutes in production. However, it may very well be 

the case that immigrants and natives with the same level of formal education 

are only imperfectly substitutable in production: migrants might lack some 

country-specific dimensions of human capital (like language), and thus be 

unable to compete with native workers with the same level of formal skills. 

Two recent studies have analyzed the substitutability of immigrants and 

natives in the UK and the US economy.39 Both studies find that immigrants are 

not perfect substitutes for natives, even within narrowly defined skill groups, 

but partly complement their skills. Their effect on native wages is therefore 

substantially smaller than a naïve look would suggest. Rather, these studies 

show that once imperfect substitutability within the skill group is taken into 

account, the group most negatively affected by new immigrant inflows is that 

of previous immigrants. While these considerations suggest caution in defining 

skill levels based on educational qualifications, the basic idea underlining the 

models of perfectly competitive labor markets still remains valid, once care is 

taken in appropriately defining skill groups. One possibility, followed in a 

recently published study focusing on the UK over the period 1997–2005,40 is to 

define skills in terms of their position in the wage distribution. Consider 4.24: 

the top panel reports, with a dotted line, the position of immigrants arriving in 

the country within the previous two years, along the native wage distribution, 

while the flat solid line reports the distribution of natives. Immigrants are more 

concentrated than natives in those parts of the wage distribution where the 

dotted line lies above the solid line: the figure thus indicates that immigrants 

are more likely than natives to be in the lowest and in the highest wage 

deciles. Thus, they will increase the relative labor supply, and push wages 

down, in those parts of the wage distribution, while at the same decreasing the 

relative labor supply, and consequently pushing wages up, in the central 

deciles. Indeed, this is exactly what happened: the bottom panel of Figure 

4.24 displays the estimated effects of immigration at different points of the 

wage distribution, and it looks like a mirror image of the top panel. 

Immigration has depressed wages at the bottom of the distribution and 

exerted a positive effect on wages in the upper deciles, with no significant 

effect on the top deciles. 

 

                                       

 
39 See Manacorda et al. (2012) for the UK and Ottaviano and Peri (2012) for the US. 
40 See Dustmann et al. (2013). 
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Figure 4.24: Immigrants’ Position in the Wage Distribution and Wage Effects 

 

 

 

Source: Dustmann et al. (2013). 

 

4.4.2 Changes in the Output Mix and Choice of Technology 

The results summarized in 4.24 offer support to the predictions of the basic 

equilibrium model of the labor market, which seems to provide a good 

framework for understanding the consequences of migration in the short run. 
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However, in recent years, researchers have been paying increasing attention to 

the channels beyond changes in factor prices, through which the economy may 

absorb migration flows. One obvious way in which a multi-sector economy may 

adjust to the changes in the skill composition of its workforce brought about by 

immigration is through changes in the mix of outputs produced. Consider a 

stylised economy, characterized by two sectors. Production in one sector 

occurs via a technology that is intensive in the use of unskilled labor, while 

production in the other sector uses intensively skilled labor. Let us now 

assume, as before, that this economy is hit by a low-skilled migration flow. As 

a result, as discussed above, low-skilled wages will decrease and investments 

in the low-skilled-intensive sector become more profitable. The increased 

profitability of this sector will attract more investments and lead to its 

expansion, which, in turn, will push up the demand for unskilled labor. This will 

then again increase the unskilled wages. Accordingly, while the immediate 

impact of immigration is on the lower wages of unskilled workers, in the longer 

run, the wages will increase again until they reach the initial pre-immigration 

equilibrium. In this case, therefore, immigration changes the industry structure 

– towards the production of goods that make more intensive use of the skills 

possessed by immigrants – rather than the wage structure. A further 

adjustment mechanism is through changes in technology. While in the case 

that we have just described, the economy adapts to modifications of its skill 

mix caused by immigration by modifying the output mix, adjustments could 

also take place through technology changes. In this case, firms adapt to 

changes in the relative labor supply by adopting technologies that use the 

more abundant type of labor more intensively. 

An example of how these mechanisms work is the way in which the Israeli 

economy absorbed the large inflow of Russian immigrants in the early 1990s: 

between late 1989 and 1996, Israel received about 670,000 immigrants from 

Russia, an inflow that increased the Israeli population by 11 per cent and its 

labor force by 14 per cent. A distinctive feature of these Russian immigrants 

was their higher educational level relative to the Israeli population. Despite the 

size of the immigration shock, however, this inflow did not negatively affect 

the wages or employment prospects of the Israeli residents, not even those of 

more skilled workers.41 How, then, has the Israeli economy absorbed such a 

large inflow of immigrants? Some studies have shown that this happened 

mainly via changes in the technologies adopted by Israeli firms. However, such 

changes did not occur directly as a response to immigration. Rather, they were 

the consequence of the global process of skill-biased technological change, i.e. 

the global shift in the production technology that favored skilled over unskilled 
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labor by increasing its relative productivity and, therefore, its relative demand 

over the last decades.42 In contrast, changes in the output of traded goods 

added little to the factor absorption in Israel. 

There is also evidence that immigration has affected the choice of techniques 

in the US. Even within the same narrowly defined industrial sector, firms in 

metropolitan areas that have received more low-skilled immigrants have 

decreased their use of automation equipment and consequently decreased 

their equipment–output ratio.43 Similarly, it has been convincingly shown that 

in areas with a relatively large immigration-induced increase in the skilled 

workforce, the adoption of PCs between 1990 and 2000 took place more 

rapidly than in areas receiving less-skilled immigrants.44 More generally, one of 

the long-run consequences of immigration in the US may have been the push 

towards the adoption of more unskilled-biased technologies in those areas that 

received higher immigrant inflows: indeed, recent research has shown that the 

long-run changes in technology may have offset most of the labor market 

effects of immigration in the US.45 Overall, these results support the existence 

of endogenous technology adoption of firms in response to local factor supply 

conditions, which seems to be a major mechanism of long-run adjustments to 

immigration-induced changes in the relative labor supply. What about changes 

in the output mix? Some studies have explicitly analyzed the relative 

importance of technological changes compared with changes in the output mix 

in explaining how economies adjust to immigration.46 The results are similar 

irrespective of the countries and the time period analyzed and despite the use 

of different types of data and econometric techniques: economies adjust to 

immigration-induced changes in the skill mix mostly via within-industry 

changes in skill intensity; conversely, changes in output composition account 

for only a small fraction (typically around 10 per cent) of the adjustment. 

 

4.4.3 Effects on Productivity and Innovation 

One important related issue, which has only recently come under study, is the 

contribution of immigrants to productivity growth and innovation in the host 

country. The theoretical framework used by most researchers – and in which 

we have maintained in our discussion so far – is one in which immigrants and 

native workers with the same skills(appropriately defined) are homogeneous in 

                                       

 
42 This was demonstrated by Gandal et al. (2004). 
43 Lewis (2011). 
44 Doms and Lewis (2006). 
45 See Peri (2012). 
46 See Lewis (2003) and Card and Lewis (2007) for the US, Gonzalez and Ortega (2011) for 

Spain, and Dustmann and Glitz (2013) for Germany. Lewis (2013) provided a comprehensive 

survey of this literature. 



139 

all the relevant labor market dimensions.47 Consequently, until recently and 

perhaps also due to the scarcity of adequate data, researchers have tended to 

neglect the possibility that immigration affects not only labor productivity, but 

also total factor productivity (TFP). 

The effects on TFP may arise for two orders of reasons. First, immigration 

determines changes in population density, which gives rise to agglomeration 

economies and diseconomies in denser locations. Second, immigrants are not a 

randomly selected sample of the population in their home countries. As such, 

they will display systematic differences from their population of origin, in 

addition to differences in preferences, cultural background, risk attitudes, and 

language skills from the population of destination countries. Both 

considerations suggest that immigration may not be neutral with respect to 

productivity in host (and sending) countries. 

The notion that immigration may increase productivity in receiving countries 

thanks to the complementarity between the skills possessed by natives and 

those provided by immigrants, as well as the positive effects of cultural 

diversity on economic activity and innovation, is receiving increasing attention 

from researchers,48 but the supporting evidence is still mixed. 

It has been shown, for instance, that labor productivity increased more slowly 

in the US states that attracted a larger share of immigrants during the 1980s 

both in low-skill and high-skill industries,49 which suggests that the effect is not 

due to the low skill levels of immigrants, but rather to their imperfect short-run 

assimilation into the American economy. Accordingly, the negative effect on 

productivity growth may disappear as immigrants acquire language skills and 

familiarity with the labor market institutions of the host country. Indeed, 

studies on the long-run effects of immigration on total factor productivity50 

have demonstrated that over the period 1960–2006, immigration exerted a 

strong positive effect on TFP in the US. The positive effect on productivity does 

not originate only from high-skilled immigrants, who might benefit the host 

country via “human capital spillovers”.51 It also comes from the efficient 

specialization of less-skilled immigrant and native workers in different tasks. In 

fact, it has been shown52 that immigrants to the US have specialized in 

                                       

 
47 As noted by Ottaviano and Peri (2013). 
48 One of the first papers on this issue is that by Ottaviano and Peri (2006). 
49 Quispe-Agnoli and Zavodny (2002). 
50 Peri (2012). 
51 Moretti (2004a) was among the first to document the existence of educational spillovers in 

productivity, showing that the productivity of plants in cities that experience large increases in 

the share of college graduates rises more than the productivity of similar plants in cities that 

experience smaller increases. See also Moretti (2004b) and Iranzo and Peri (2009). 
52 Peri and Sparber (2009). 
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occupations requiring manual and physical skills, while natives have been 

pushed to specialize in language-intensive occupations. This is consistent with 

a theory that predicts that individuals will exploit their comparative 

advantages. Immigrants and natives would have therefore specialized in the 

types of occupation in which they had a comparative advantage, leading to an 

overall efficiency gain for the US economy. Interestingly, the same pattern of 

specialization in different tasks also seems to operate among high-skilled 

workers.53 

Evidence for other countries is scarce, mostly descriptive, and likewise mixed. 

Moreover, the limited data availability means that the results of the existing 

studies are not always entirely reliable. A recent comparative study54 of the 

effect of immigration on productivity in Spain and in the UK reached mixed 

results, which depend on the methodology adopted. Using a growth accounting 

analysis, immigration was associated with lower labor productivity in Spain, 

while having no effect on UK productivity. Conversely, an econometric 

estimation of production functions revealed a positive long-term effect on total 

factor productivity from migrant workers in the UK and a negative effect in 

Spain. Before drawing any implications from this study, however, it is 

important to note that it merely documented associations, not causal effects. 

Similarly, a sectoral-level analysis of productivity in 12 EU countries55found 

some positive associations between extra-European high-skilled immigration 

and productivity, although the results are ultimately inconclusive. A study for 

Israel,56 which again focused on the mass migration of highly educated Russian 

immigrants in the 1990s, found no correlation between the concentration of 

immigrants in firms or industries and productivity. If anything, there seemed 

to be a negative correlation between the changes in output per worker and the 

changes in the immigrant share, especially in low-tech industries. In high-tech 

industries, the results were somewhat mixed, but tended to point to a positive 

relationship, hinting at complementarities between technology and the skilled 

immigrant workforce. A key limitation shared by all non-American studies, 

however, is that they have documented purely the existence (or non-

existence) of correlations, while they have never been able to identify causal 

relationships. Still, it should be noted that the tendency of immigrants and 

                                       

 
53 Peri and Sparber (2011). 
54 Kangasniemi et al. (2012). 
55 Huber et al. (2010). 
56 Paserman (2013). 
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natives to specialize efficiently in different tasks – a fact that leads to 

productivity gains – has been also documented for European countries.57 

As noted, immigrants may also contribute to economic growth more directly: 

they are a non-randomly selected sample of their home country population and 

they differ from the population of the host country along many dimensions. 

Table 4.2 shows, for instance, that in many countries immigrants have higher 

levels of tertiary education than natives. Furthermore, in some countries, 

immigrants represent a disproportionate fraction of the most skilled segment 

of the population. For instance, immigrants in the US represent 20 percent of 

natural scientists and engineers, and 27% of the US-based Nobel prize winners 

in natural sciences are foreign-born. Further, the percentage of immigrants 

with a PhD who come from Europe is up to ten times larger than the proportion 

of PhDs in the US population.58 These facts suggest that immigrants may 

contribute to the research output of the US more proportionally to their share 

of the population and raise the question of how and whether immigrants 

contribute to the innovative activity in the host countries. Recently, some 

researchers have started to address this type of question. For instance, it has 

been documented that skilled immigrants in the US patent at twice the native 

rate. What is more, the higher patenting rate of immigrants has not crowded 

out natives’ patenting. On the contrary, there are positive spillovers of 

immigration on a state’s innovation activity: a 1 percentage point increase in 

the share of immigrant college graduates in the population would increase the 

patents per capita by 9–18 percent.59 Immigration seems to have boosted 

innovation in Europe, too. A recent study on 20 European countries60 

demonstrated that high-skilled immigration has led to higher levels of 

knowledge creation, measured either by the number of patents or by the 

number of citations to published articles: over the period 1995–2008, a 1 

percent increase in the share of skilled migrants in a country would have led to 

a 0.3 percent increase in patenting activity and a comparable increase in 

citations. 

 

                                       

 
57 Amuedo-Dorantes and de la Rica (2011) documented the task specialization for Spain, while 

D’Amuri and Peri (2013) showed the same phenomenon for eleven Western European 

countries. 
58 See Brunello et al. (2007) and Saint-Paul (2008). See also Bruecker et al. (2012) for an 
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59 See Hunt and Gauthier-Loiselle (2010). See also Kerr and Lincoln (2010) for a related study 
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respectively. 
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4.4.4 Effects on Trade 

Standard economic theory suggests that trade and migration share similar 

causes and have analogous consequences for the labor market position of 

workers in the destination country, so that migration is a substitute for 

international trade, as it involves the movement of workers instead of the 

movement of goods. This would suggest that migration and trade flows are 

negatively correlated. However, migration flows – and the inter-country links 

that these flows create – can also have a trade creation effect.61 These effects 

may arise for several reasons. The first immediate and most obvious reason is 

that immigrants tend to have a preference for home-country products. Thus, 

immigrants’ consumption of their home-country products will lead to an 

increase in the host country’s imports of these goods. Secondly, and perhaps 

most importantly, immigrants bring with them foreign market information and 

contacts that can lower the transaction costs of trade, as obtaining foreign 

market information and establishing trade relationships are likely to become 

easier. The decrease in transaction costs will increase both import and export 

flows between host and destination countries.62 There are at least three 

reasons why immigration can decrease the costs of trade: 

1) A decrease in communication barriers: immigration flows increase both 

directly and indirectly the number of host-country residents who speak 

the languages of the host and home countries. 

2) Increased knowledge of the goods produced in each country: if products 

are differentiated across countries and immigrants bring information 

about their home-country products and preferences, the costs of 

obtaining foreign market information in the host country will decrease. 

3) Increased contract enforceability: the development of trust through 

immigrant contacts can decrease the costs associated with negotiating 

trade contracts and ensuring their enforcement. This last mechanism 

will operate more strongly in facilitating trade with developing 

countries, which are often characterized by weak institutions and a 

prevalence of informal contracts.63 

The empirical relevance of these channels has been demonstrated by several 

studies for different countries. Immigration has been found to increase US 

bilateral trade flows, with exports being more influenced than imports by 

immigrant links64 and with stronger effects on the trade of consumer 
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manufactured products than on producer goods. Further, and supporting the 

idea that immigrant networks constitute a powerful contract enforcement 

device and decrease communication barriers, the immigrant effect is greater 

when the origin country’s political system is more corrupt and less important 

when Spanish or English is the language of the origin country65 and for more 

recent immigrants groups.66 An interesting cross-country study, which involved 

63 countries, also showed that ethnic Chinese networks have a quantitatively 

important impact on bilateral trade, especially for trade in more differentiated 

goods.67 This result suggests that the mechanisms through which these 

networks chiefly operate are those of market information and matching and 

referral services, in addition to their effect through the community 

enforcement of sanctions that deter opportunistic behavior. 

The trade creation effect of immigration has also been documented in Australia 

and Canada and in European countries like France, Italy, Spain, and the UK.68 

 

4.4.5 Effects on Output Prices 

Immigration may affect the welfare of a country’s residents in many ways, as 

we have noted so far. However, an aspect that has been mostly overlooked 

until recently is the possibility that immigration affects not only factor prices 

(especially wages, see Section 4.1), but also output prices. The price effects of 

immigration are crucial in any assessment of the overall impact of immigration 

on the receiving countries, since changes in output prices may counterbalance 

or strengthen any effect that immigration has on a country’s residents via 

changes in wages. Migration flows may affect the prices of goods and services 

through two channels: on the one hand, immigration affects supply, and on the 

other hand, it may also determine changes in demand. 

On the supply side, we have noted above that immigration will affect a 

country’s factor endowment, thus potentially leading to changes in relative 

factor prices. Therefore, immigration may increase or decrease the production 

costs of goods and services, depending on which factors are more intensively 

used in their production and on the effect of immigration on the price of each 

factor. If the market is sufficiently competitive, changes in production costs 

should be reflected in price changes. This channel will operate especially for 

non-tradable goods and services, the prices of which are set locally. 
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Conversely, the prices of tradable goods should respond much less to local 

labor costs, as they are set on the international market. Consider a country 

that receives an inflow of unskilled immigrants. In the short run, it is likely that 

such an inflow will depress the wages of unskilled workers, thus lowering the 

production costs of goods and services that are produced using intensively 

unskilled labor. Is this reduction in production costs passed on to consumers? 

Evidence from the US and the UK suggests that this is indeed the case.69 In 

both countries, immigration has been shown to reduce the price growth in low-

wage and immigrant-intensive service sectors, with the strongest effects being 

concentrated in those sectors that use low-wage workers more intensively, like 

housekeeping, babysitting, dry cleaning and gardening, take-away food shops, 

washing and dry cleaning, and hairdressing. 

On the demand side, immigrants – as additional consumers –will increase the 

aggregate demand. If immigrants are similar to natives in their consumption 

patterns and economic behavior, this should lead to an increase in prices as 

long as the supply does not immediately adjust. However, the immigrants’ 

consumption patterns might well differ from those of natives. An influential 

Israeli study70 has argued for instance that Russian immigrants to Israel in 

1990 were characterized by lower search costs and higher price elasticity than 

natives, which forced retailers to increase their competition and reduce their 

price mark-up. However, if immigrants’ search costs are the same as those of 

natives or even higher (because, for example, they have a higher opportunity 

cost of time or their limited knowledge of the host country’s institutions and 

language makes it more costly to check prices in stores that are further from 

their residence or workplace) and the supply does not readily accommodate 

the changes in demand, then at least in the short run one of the consequences 

of immigration may be an increase in the prices of those items that are 

relatively more demanded by immigrants. 

Understanding the effects of immigration on output prices is the key to fuller 

comprehension of the consequences of immigration for host country residents 

and is likely to be the focus of much future research.71 
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4.4.6 Effects in the Source Countries 

The overwhelming majority of the research on the effects of international 

migration on the labor market, technology adoption and output mix, 

productivity and innovation, and trade or output prices has focused on 

receiving countries. We know much less about the consequences of emigration 

for sending countries, where the focus of the literature has been mainly on the 

determinants and use of remittances and on the brain drain.72 One can 

speculate that, from a theoretical point of view, the consequences of 

emigration for the sending countries might just mirror, with an opposite sign, 

those for receiving countries.  

This seems to be mostly the case for the effects of emigration wages, the only 

area for which some studies do exist. As emigration leads to a decrease in the 

labor supply, the wages of those skill groups of which the relative supply is 

decreased by emigration should increase relative to the wages in the skill 

groups of which the relative supply is increased. In particular, Mexican 

emigration has been shown to be positively correlated with wage growth in 

Mexico:73 a 10 per cent decrease in the supply of workers in any skill group 

due to emigration would lead to an increase in the average wages of that skill 

group by about 3–4 per cent. Similarly, emigration from Poland over the period 

1998–2007 led to higher growth in the average wages.74 Specifically, since 

most Polish emigrants come from the middle and upper parts of the 

educational distribution, the positive effect on the average wages originates 

from the wage growth in the upper part of the skill distribution and from the 

negative effect on the wages of low-skilled workers.75 

There is as yet no research on other important consequences of emigration in 

the countries of origin. In particular, if we really want to understand how the 

purchasing power of those who do not emigrate is affected by emigration, we 

need to know whether, and how, emigration affects the prices of goods and 

services. Further, the literature on the wage effects of emigration has implicitly 

assumed that international migration flows only affect the labor supply, leaving 

the labor demand unchanged. However, it may be interesting to see how 

emigration affects firms in sending countries. For instance, it may impact on 

productivity and innovation (issues that are only marginally considered by the 

brain drain literature), as well as having an impact on trade relationships. 
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4.5 Immigration in the Aftermath of the Financial Crisis 

Has the global financial crisis had any consequences for migration flows and for 

their effects on host and sending countries? 

Our discussion in section 4.3 identified income differentials, the distribution of 

income in the source and destination countries, geographic and cultural 

distance, the strength of immigrant networks, and migration policies as the 

key drivers of migration flows. These factors remain crucial in shaping 

migration patterns even in periods of economic downturn; however, their role 

is likely to be affected by business cycle fluctuations and subject to sudden 

changes in the case of a slump. Thus, the crisis may have affected the size of 

the determinants of migration flows, but is unlikely to have fundamentally 

altered the underlying mechanisms at work. 

We can gain some insights into the potential effects of economic crises on 

migration by studying how crises in the past have affected population 

movements. One well-known example of crisis-led migration is the Irish potato 

famine of the late 1840s, which led to the emigration of about 1 million 

individuals out of Ireland.76 Remarkably, the initial large famine-driven outflow 

led to the creation of a network of Irish immigrants abroad, which further 

fuelled Irish emigration – as discussed in section 4.3. It is estimated that the 

emigration rate in Ireland increased between the pre- and post-famine periods 

from 7 to 13 per 1000 each year. The famine may thus explain about half of 

the Irish emigration from 1850 to 1910.77 At the same time, crises in 

destination countries may reduce the immigrant inflows. The current financial 

crisis is often compared with the Great Depression. It may therefore be 

instructive to look at what happened in the aftermath of the 1929 Depression 

in the United States and elsewhere. When the Depression started, the United 

States had been experiencing a reduction in the arrival of new immigrants for 

a few years, due to the enactment of restrictive immigration policies that 

introduced nationality-based quotas. As the economic conditions deteriorated, 

however, the new immigrant inflows to the United States dropped sharply. 

While between 1923 and 1929 an average of 93 per cent of the overall 

authorized quota was filled, with many origin countries hitting their specific 

cap, after 1930 the quotas were no longer filled. Immigration from countries 

subject to quotas dropped dramatically and there were fewer than 10,000 new 

immigrants admitted from quota countries in 1933, representing only about 5 

per cent of the total number of available permits. Immigration remained low 
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throughout the 1930s, with no countries filling more than 40 per cent of their 

annual quotas, except for Southern and Eastern European countries on the eve 

of the Second World War. The reduction in inflows was also coupled with a 

substantial increase in outflows, especially due to return migration: the net 

migration rate of foreign-born individuals to the United States was negative 

throughout the period 1932–1935. At the same time, many US citizens decided 

to emigrate, too: in 1932 and 1933, there were almost as many US natives 

leaving the country as immigrants entering.78 

Economic downturns are often associated with a deterioration of attitudes 

towards immigration and a tightening of immigration policies. The Great 

Depression led to a sharp turn towards restrictive policies in many immigration 

countries that had so far followed an open-door policy, like Australia, Canada, 

Brazil, Argentina, and Singapore.79 As we noted in section 4.2, this was also 

the case for many European countries after the 1973 oil shocks, which put an 

end to many of the guest worker programs in place in Central European 

countries.80 Likewise, the Asian financial crisis of 1997/1998 prompted several 

(though short-lived) attempts to tighten immigration and migration policies in 

countries affected by the crisis, to shield the domestic workforce from the 

competition of foreign labor.81 

The current financial crisis has, however, not yet determined sharp turns 

towards more restrictive migration policies in European countries. Hatton 

(2014) suggested a number of possible explanations for why this has not 

happened by examining three key forces that influence the development of 

migration policies. The first issue is how immigrants fare in the host country 

labor market, and specifically the share of the adjustment burden that they 

take in a recession. As discussed above, migrations are responsive to the 

business cycle. Historically, Hatton argues that the 10 per cent rule applies: 

every 100 jobs lost result in 10 fewer (net) immigrants. This rule has also 

applied to Europe in the current downturn, most notably in countries like 

Ireland and Spain. Thus, net immigration bears part of the burden of 

recession. Additionally, among the immigrants who stayed, unemployment 

rose more than among natives: the unemployment rate of native men in 

Western European countries82 increased from 5.3 to 9.9 percent between 2008 

and 2012, while it grew from 9.1 to 16.3 percent among immigrant men. As a 

result, immigrants have borne a disproportionate part of the recession-induced 
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adjustment, although their increased unemployment rate puts pressure on the 

welfare state. This last observation leads to the second issue analyzed by 

Hatton, namely the evolution of public opinion towards immigration over the 

years of the crisis. Across the 18 countries for which European Social Survey 

data are available,83 the public attitudes towards immigration are not very 

positive, but they changed little between 2006 and 2010. The most notable 

change in the public perception of immigration is the decrease in the share of 

respondents who think that immigration is good for a country’s economy. This 

slight worsening in the perception of immigrants appears to be mostly 

correlated with the rise in a country’s social benefits to GDP ratio and in the 

budget deficit, which can be considered as proxies for the pervasiveness of the 

financial crisis. Conversely, the rise in a country’s unemployment is scarcely 

correlated with a worsening in attitudes. One of the reasons why attitudes 

towards immigration have only changed modestly is that the salience of the 

immigration policy has fallen. Interestingly, while immigration featured highly 

on individuals’ list of concerns in the pre-migration years, in recent years, 

other more immediate economic concerns have pushed immigration down the 

agenda. This has, in turn, been helped by the slowing down of immigration. 

Finally, the scope for the tightening of migration policies in Europe during the 

crisis has been restricted by the structure of immigration itself. In most 

European countries, the bulk of the immigrant population comes from another 

EU member state, a population over which governments have no control at all, 

as they can move freely within the EU. Further, among non-European 

migrants, family and humanitarian migrants represent a sizable share of the 

total flows and are hard to restrict. Non-European labor migrants are a small 

fraction of the overall flows in most EU countries, and measures to tighten 

their immigration and/or make it more selective had often already been put in 

place in pre-crisis years. Even if European policymakers had wanted to 

introduce more restrictive policies, their options therefore have been 

somewhat constrained by past choices or institutional features, and the final 

outcome has been limited tightening of immigration rules during the crisis. 

  

                                       

 
83 Belgium, Denmark, Estonia, Finland, France, Germany, Hungary, Ireland, the Netherlands, 

Norway, Poland, Portugal, Slovenia, Slovakia, Spain, Sweden, Switzerland, the United 

Kingdom. 
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5. The Sustainable Management of Energy and 

Natural Resources and the Geography of Economic 

Activities and of Population Movements: An 

Overview 
(Francesco Vona and Marzio Galeotti) 

 

5.1 Energy Facts and Trends 

 

5.1.1 Introduction 

This chapter investigates how the energy demand and the availability of 

energy sources relate to the structure of production and to population 

movements. 

On the supply side, the availability of energy sources – both their abundance 

and their scarcity – is an important determinant of the creation, expansion, 

composition, and location of production activities. In addition, changes in these 

aspects may entail the creation of new employment opportunities, possibly 

triggering migration flows. 

On the demand side, energy consumption is primarily determined by the level 

of economic activity and by population structure: other things being equal, 

demographic changes, including migration inflows, may cause changes in the 

size and composition of energy consumption. 

In addition to scale variables – population and economic activity – the price of 

primary energy sources and the price of electricity represent a critical 

ingredient in the cost structure of production activities, especially for energy-

intensive industries. It is, however, much less important of other production 

activities – like various branches of manufacturing and services – where labor 

costs are quantitatively more relevant. As a consequence, changes in the cost 

of energy may induce changes in the location of firms and in the composition 

of value added. 

Besides the cost, or the price, of energy, other aspects are crucial in shaping 

the structure of energy systems and the energy demand, chiefly the role of 

new technologies and energy-environmental policies (EEPs) that aim to reduce 

greenhouse gas emissions via changes in energy mixes and an overall 

reduction of energy consumption. 

The interrelations between energy, industrial activity, and population 

movements can be traced to two fundamental factors: the endowment of 

traditional energy sources on the one hand and the global environmental 
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concerns increasingly motivated by climate change on the other. Through two 

“incidental” factors represented by demography (population distribution, 

population density, urbanization) and by the quality of institutions (rule of law, 

degree of openness, market liberalization), the availability of fossil fuels and 

climate change have relevant implications for the structure and the evolution 

of national economies. 

At the cost of some simplification, a country that is resource-abundant will be 

typically characterized by lower energy costs/prices, technological change and 

innovation preferably directed towards fossil fuel extraction and production, 

higher energy intensity and energy use, weak EEPs, and weak renewable 

energy source (RES) diffusion. On the contrary, a resource-poor country would 

have higher energy costs and prices, technical change directed towards 

fostering the development of new renewable energy sources, higher energy 

efficiency and lower energy consumption, more stringent EEPs, and strong RES 

deployment. 

Of course, there are exceptions to the partition above. Moreover, and more 

importantly, those differences across countries are not permanent, although  

they will vanish – if they do so – slowly and endogenously over time. They 

therefore tend to generate different levels and time paths for a few variables 

that are key in the present study. These are: the levels and growth of overall 

GDP and of sectoral value added; the sectoral and geographical distribution of 

value added; the localization of production activities and the trade of goods 

and services; technological innovation and technological (and knowledge) 

transfer; domestic population movements and migration flows. 

There is no literature that explicitly addresses the interrelation between 

energy, industrial activity, and population movements within a comprehensive 

and coherent framework. However, there are contributions that investigate the 

interplay of subsets of the aspects mentioned above within certain research 

areas that are either relatively well established or more recent. 

Our reading of the literature led us to identify three areas that represent the 

main sections of the present chapter. They respectively deal with resource 

abundance, misallocation, and growth, with the geography of energy 

abundance and scarcity, and with energy policies, trade, and industry location. 

At the end of the chapter we identify a few general unexplored issues and 

recast them in the light of the future trends sketched hereafter. 

 

5.1.2 Changes in the Demand and Supply of Energy and Their 
Consequences 

In the last four decades, the supply and demand for energy have undergone 

profound transformations that are likely to have considerable effects on the 
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composition and growth of value added (VA henceforth), on specialization 

patterns, and on the spatial distribution of economic activities. On the supply 

side, the recurrent challenge is energy scarcity, as the largest share of 

electricity and heating is still generated with non-renewable sources, namely 

as coal, gas, and oil. Estimates of the date of the oil production peak have 

been recently revised to account for the increase in the demand of new, 

energy-scarce and energy-hungry economic superpowers, such as China and 

India. The mismatch between the increase in demand and the slow adjustment 

in supply is apparent if one looks at the steep increase in energy prices in the 

last decade. The most direct consequences of this disequilibrium for the 

structure of VA are found in energy-intensive industries: their location choices 

are likely to be increasingly dependent on the availability of cheap and 

abundant energy sources. More generally, the key challenge is to understand 

how adjustments in the energy supply will affect agglomeration patterns, 

including migration, technological change, and the spatial distribution of 

economic activities. Investigating this issue is one of the main goals of this 

report. 

Until now, coal has played a dominant role in accommodating global demand–

supply imbalances. In the last decade, 2001–2011, coal accounted for 45% of 

the total demand increase, an increment mainly driven by Asian demand, 

especially from China and India. Coal is, however, the most polluting energy 

source in terms of CO2 emissions and in the long term an expansion in its useis 

bound to collide with the other main emerging constraint besides scarcity, the 

environmental constraint. Scientific research has provided increasing and 

robust evidence on the negative effect of CO2 emissions (which are mainly 

related to the use of fossil fuels) on a range of socio-economic impacts 

following climate change and global warming. In response to these concerns, 

the international community began a long process of negotiations to develop a 

policy scheme able to coordinate the national efforts in reducing emissions. As 

a result of these negotiations, the Kyoto Protocol – so far the only international 

binding agreement for emission reduction – was signed in 1997. However, 

countries’ engagement in this global policy scheme is far from being 

comprehensive. By way of example, the Kyoto Protocol has not been ratified 

by the USA – then the main emitter – and exempted China – now the main 

emitter. In addition, scientists consider the global Kyoto targets for emission 

reductions insufficient to prevent the occurrence of several disastrous 

consequences of global warming.84 A heterogeneous commitment to global 

policies across countries is thus reflected in a heterogeneous effort at the 

                                       

 
84 See the Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC): 

http://ipcc-wg2.gov/AR5/  and http://mitigation2014.org/report/summary-for-policy-makers. 
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national level in terms of EEPs supporting alternative solutions and 

environmental regulation in general. Strictly related to the main focus of this 

report, many countries choose not to adopt stringent environmental regulation 

to avoid the risk that polluting and energy-intensive industries will relocate to 

countries with lax regulations. 

Both the scarcity of conventional energy and the heterogeneous preferences 

for environmental quality, as reflected by the commitment to environmental 

policies, are likely to exacerbate the diversification of countries’ energy 

strategies. Diversification will be an issue particularly for energy-poor 

countries, where abundance does not dictate which strategy to follow. Some 

countries, like France, will continue to maintain their strong specialization in 

nuclear power.85 Others, such as Denmark, Sweden, and Germany, have 

convincingly embraced the cause of the green energy revolution. Energy 

efficiency improvements represent yet another, perhaps complementary, 

option to reduce the energy consumption per unit of output, while a fourth 

possibility consists of exploiting oil and gas fields of lower quality. In the USA, 

for instance, the recent large discoveries of unconventional gas are likely to 

have an effect on President Obama’s commitment to renewable energy 

sources. As energy policies are often captured by lobbies, it will not be 

surprising if these discoveries weaken the public support of renewable energy, 

redirecting the US energy strategy towards fossil fuels. Note that the US, 

together with Denmark, Japan, and Germany, is the country leader in 

renewable energy technological innovation, which is strongly dependent on 

policies. Therefore, a change in the US policies may have the effect of reducing 

the investment in new technological solutions, which could then be transferred 

to developing and emerging countries. 

The Chinese energy strategy is in fieri and not yet committed to a particular 

technology. Being an energy-poor country with the highest expected increase 

in energy demand, Chinese decisions will certainly play a key role in 

determining which technology will win the race, whether renewables or 

unconventional gas. While China has been able to increase its energy efficiency 

substantially in the last 40 years, these improvements have slowed down in 

the last 15 years, since China joined the WTO, market reforms gained 

momentum, and the country started its impressive growth pattern. This 

slowdown reflects the large increase in those manufacturing productions that 

are more pollution-intensive than average (e.g. raw chemicals, metal products, 

plastics). The general question then concerns the extent to which 

improvements in energy efficiency and pollution intensity can offset the 

                                       

 
85 The consequences of the Fukushima accident have determined a modest increase in nuclear 

energy only due to the new reactors commissioned by China, India, Russia, and Korea. 
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compositional change induced by the massive relocation of manufacturing 

production in China. Investments in energy efficiency are just part of a more 

articulated energy strategy, the other being the greenness of this strategy. In 

this respect, Chinese politicians are likely to face a cumbersome trade-off. On 

the one hand, if they approve more stringent environmental regulations, they 

may lose their comparative advantage in dirty production. On the other hand, 

if they maintain these abnormal levels of pollution, political support for the 

regime will substantially weaken. To avoid this trade-off, China needs to move 

upward on the good-quality ladder toward high-VA and less energy-intensive 

production, while increasingly substituting gas for coal. 

 

5.1.3 Preliminary Facts 

To fix the ideas just alluded to, a few figures and some descriptive evidence 

organized around three broad facts are useful. 

Fact 1: Energy Use and Energy Intensity 

The growth of resource-scarce emerging countries has increased the demand 

for primary energy resources. Panels 1 and 2 of Figure 2.14, presented in 

Chapter 2, compared the US and China along two dimensions: energy use and 

energy intensity. What clearly emerges is the sharp increase (respectively 

decrease) in energy use (respectively energy intensity) in both countries, but 

both trends are remarkably stronger in China. However, since China joined the 

WTO in 2001, a sharp acceleration in energy use has been accompanied by a 

sharp deceleration in energy efficiency improvements. This suggests that trade 

plays an important role in shaping energy efficiency trends. 

Panels 3–4 and 5–6 of the same figure showed the same trends for, 

respectively, a group of developed and a group of developing countries. 

Regarding energy use, the patterns are similar to those observed for China and 

the US. With the exception of Russia, characterized by a process of rapid 

deindustrialization, the trend in energy use is concave (respectively linear) in 

developed (respectively developing) countries.86 In relation to energy intensity, 

convergence is the general pattern in developed countries plus India: the 

improvements are more pronounced in countries with higher initial levels of 

intensity. In the remaining developing countries, the energy intensity remains 

constant. Note that the relationship between energy intensity and energy 

demand is not only driven by technological factors, but crucially depends on 

consumers’ habits, which are likely to vary considerably between developed 

and developing countries. 

                                       

 
86 Note that the energy use is in logs to favor comparison. A linear trend in logs is equivalent 

to an exponential trend.  
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Besides cross-country heterogeneity, substantial heterogeneity exists in the 

degree of energy intensity across sectors. Table 5.1 depicts the trends in 

energy productivity (i.e. VA per unit of energy used), a proxy for the inverse of 

energy intensity, in several detailed sectors in developed countries. A clear 

sector ranking emerges: innovative sectors such as office equipment, medical 

instruments, and electrical engineering, together with service sectors, are the 

most energy-efficient. On the contrary, chemicals, non-metallic minerals, 

transport, and pulp and paper remain the least energy-efficient.87 Importantly, 

the energy-intensive industries are also the most pollution-intensive ones.88 

 

Table 5.1: Energy Productivity, VA over Energy Consumption across 

Sectors of Developed Countries 

 

 
 

In Figure 5.1, we show that energy intensity does not decline more in initially 

more intensive sectors, once outliers are omitted. This persistency in the 

degree of sectoral intensity may indicate that there is a limit to the capacity of 

certain sectors to improve their energy efficiency. 

 

 

 

                                       

 
87 Note that the sector ranking is consistent with the other data sources. 
88 See Appendix 5.1. 
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Figure 5.1: Convergence in Energy Productivity 

 

 

 

In Figure 5.2, we address this issue and consider the cross-country variation in 

two of the most energy-intensive sectors, raw chemicals and basic metals. 

What clearly emerges is that clean countries (Germany, Denmark, and 

Sweden) have higher energy productivity in energy-intensive polluting sectors 

than dirty ones (Poland, Hungary, and the Czech Republic). 

 

Figure 5.2: Country Differences in Energy-Intensive Sectors 

 

 

 

A key question naturally emerges when considering these facts in relation to 

the expansion of international trade and foreign direct investments:does the 

increasing trade between developed and developing countries exacerbate the 
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differences in energy intensity, especially in sectors that tend to migrate to 

developing countries? We will examine the role of two obvious candidates to 

explain the relation between energy and industry location: (i) energy 

abundance and (ii) energy and environmental policies. 

Fact 2. The Role of Energy Abundance 

Countries differ widely in their endowments of natural resources, especially 

non-renewable ones, such as oil, gas, and metals. Table 5.2 lists the top thirty 

resource-rich economies in terms of mining revenues per capita, the share of 

mining in GDP, and energy dependency. Three interesting aspects are worth 

noting. First, the list of countries includes both rich countries, such as the USA, 

Canada, and Norway, and poor ones, such as Gabon, Algeria, and Venezuela. 

Secondly, rich countries have a significantly lower share of mining in their GDP 

than poor or middle-income ones, suggesting that natural resources were used 

in this case to diversify the structure of VA towards advanced and high-quality 

production. Third, the correlation between energy dependency and the share of 

mining in GDP is relatively high (0.43), but it is weaker for some developed 

countries, such as the US, the UK, and the Netherlands. The main issue is 

hence to explain this large difference in the effect of natural resources on 

economic development. A related issue consists of understanding how 

resource-scarce countries can overcome scarcity to become attractive locations 

for foreign direct investments and eventually fuel self-reinforcing 

agglomeration patterns. 

 

Table 5.2: Top 30 Resource-Rich Economies 

 

Natural resource endowments are, however, not fixed over time, as the recent 

discoveries of unconventional gas demonstrate. These discoveries are likely to 
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have two important effects. First, they will affect the trade flows in gas and oil, 

with the USA eventually taking the lead in gas exports. Second, they will affect 

the direction of technical change (conventional energy vs. renewable and 

energy efficiency). Concerning the technical change patterns, Figure 5.3 shows 

the estimated trends in energy-saving technical change (AE) compared with a 

composite index of labor and capital - saving technical change in the US (A). 

The two accelerations in the pattern of energy-saving technical change 

perfectly coincide with the two large increases in energy prices experienced in 

the 1970s for the oil crises and in the 2000s for the expansion of Chinese 

demand. Regarding the global gas flows, Figure 5.4 shows the predictions of 

the International Energy Agency. Clearly, the US and Brazil will emerge among 

the main net exporters of gas in 2035, though important changes will also 

affect other traditional gas exporters. 

 

Figure 5.3: US Energy-Saving Technical Change (AE) vs. Labor and 

Capital-Saving Technical Change (A) 
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Figure 5.4: Major Global Gas Trade Flows 

 

 

 

Fact 3: The Role of Energy and Environmental Policies 

As the global competition becomes tougher, the differences in energy and 

environmental policies are likely to have an increasingly important effect on 

firms’ location choices and the structure of VA. On this issue, the evidence is 

less clear for the well-known difficulties in finding good cross-country 

measures of EEPs (see Figure 2.21 in Chapter 2). 

In general, energy prices tend to be higher, the more stringent the 

environmental policies are. Energy prices also depend on energy abundance. 

Figure 5.5 depicts the evolution of energy prices for a selected group of 

countries that are homogeneous in terms of their per capita GDP but 

heterogeneous in terms of their resource endowments, with Canada, Norway, 

and Australia being relatively resource-abundant. Energy prices are 

persistently lower in energy-rich countries than in energy-poor ones. This 

figure suggests that further investigations are required to understand both the 

influence of resource abundance on energy policies and the effect of these 

policies on firm location. 
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Figure 5.5: Energy Prices in Selected Countries 
 

 

 

5.1.4 Overview of the Chapter 

These facts and trends are largely known to practitioners and policy makers. 

The mechanisms behind them are, however, less clear. The facts presented 

above raise a number of issues worth exploring. 

Energy prices and resource abundance (both current and future) have been 

shown to differ substantially across countries (Facts 2 and 3). The extent to 

which these differences affect the structure and the growth of VA is certainly 

the first issue to explore. At the macro level, the relationship between resource 

abundance, growth, and the structure of VA will be the topic of Section 5.2. 

We have seen that there are substantial cross-sectoral differences in energy 

intensity (Fact 1). The extent to which these differences tend to translate into 

differences in the way in which energy-intensive sectors agglomerate will be 

the topic of Section 5.3, in which we will move to a regional and sectoral level 

of analysis. In this section, we will also address the issue of how agglomeration 

patterns affect the demand for energy and energy efficiency (Facts 1 and 2) 

and whether these patterns tend to differ depending on the country’s stage of 

development. This issue is particularly relevant to energy-poor countries for 

which reconciling economic agglomeration – a growth-enhancer – with an 

efficient use of energy is particularly important. 

The scope for energy efficiency improvements is greater in developing and 

emerging countries (Fact 1). Moreover, it is likely that both trade and 

technology improvements play a key role in shaping energy efficiency patterns. 

Finally, differences in energy and environmental regulation might also affect 

firms’ location choices and their more or less efficient and clean use of energy 
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(Fact 3). Section 5.4 will thus discuss the relationship between energy and 

environmental policies, trade, and firms’ choices. 

Section 5.5 will briefly ask whether or not the crisis that broke out in 2007–

2008 and the following recession had or is still having any impact on the facts 

and tendencies observed in the previous sections. 

 

5.2 Resource Abundance, Misallocation, and Growth 

 

5.2.1 Introduction 

In the public debate, natural resources are generally perceived as an 

opportunity, if not a prerequisite, for economic development. Since Adam 

Smith and David Ricardo, however, economists have questioned this view 

opposing a dynamic manufacturing sector to a static and intrinsically bounded 

primary one. The cornerstone of the Ricardian theory of distribution is that 

primary productions are subject to the law of diminishing returns and are 

expected to become scarce as time passes. In this view, fuelling growth would 

entail a gradual substitution of resource-intensive sectors with modern 

manufacturing, which employs capital, technology, and skilled labor 

intensively. 

More recently, the debate has been revived by the literature on the so-called 

“natural resource curse” (NRC henceforth), namely the negative effect of 

natural resources’ abundance on economic growth. Sachs and Warner (2001) 

shows that there is a negative correlation between natural resource exports in 

the 1970s and the per capita growth rate twenty years afterwards (see Figure 

1, chapter 1). A vast literature is still debating both the statistical robustness 

of this relationship and the key mechanisms driving it, including those related 

to the sector misallocation brought about by natural resources. In Section 

5.2.2, we describe the theoretical mechanisms, while in Section 5.2.3 we 

review the evidence on the NRC. Section 5.2.4 summarizes and concludes. 

 

5.2.2 Natural Resources and Growth: The Mechanisms 

The common logic used to explain the NRC is the one of crowding out or 

misallocation. The idea is that the abundance of natural resources diverts 

investments away from the productive factor that will eventually determine the 

long-term growth patterns, hence permanently changing the productive 

structure of the economy. A number of mechanisms have been identified in the 

literature. 
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5.2.2.1 Dutch Disease 

The first mechanism is the so-called Dutch Disease (DD henceforth). It refers 

to the adverse effect on manufacturing of gas discoveries in the Netherlands, 

emblematic of the problem related to resource booms (Corden, 1984). It is 

posited that a resource boom might cause a reduction in the output level 

through both a spending and a relocation channel. On the one hand, the extra 

income generated by the boom increases the consumption of both tradable and 

non-tradable goods. This spending effect worsens the terms of trade of the 

country since the price of non-tradables increases with respect to the price of 

tradables, set in the international market. On the other hand, the extractive 

sectors soak up scarce factors previously used in manufacturing, such as 

capital and labor, and tend to increase the wage rate. As a result, the 

manufacturing sector will shrink as well as lose competitiveness as a 

consequence of the price and wage increases. 

It should be noted that international factor mobility might help to reabsorb the 

negative effect of the resource boom on the terms of trade. If the non-tradable 

sector is capital- (labor-) intensive, an FDI inflow (outflow) will dampen 

(amplify) the disease by reducing (increasing) the need to crowd out resources 

from the manufacturing sector. Immigration, instead, will pin down the 

increases in the wage rate and hence mitigate the loss of competitiveness 

associated with higher wages. 

 

5.2.2.2 Misallocation and Learning 

A second mechanism stresses the effect of misallocation on learning. 

Subsequent studies point out that deindustrialization is likely to have a 

negative impact on long-run growth whereby there is some degree of path 

dependency in the growth process (e.g. Krugman, 1987; Torvik, 2001). The 

negative effect of resource dependence on growth will take place when the 

scope for learning and technological improvement is greater in manufacturing 

than in the primary, resource-intensive sector. Therefore, if the abundance of 

natural resources shifts factors of production away from manufacturing, the 

productivity growth will be pushed down. 

A resource boom can also affect growth by reducing the incentives to invest in 

human capital, one of the engines of productivity growth (Gylfason et al., 

1999). Such incentives will decrease provided that the resource sector uses 

human capital less intensively than the modern manufacturing sector. Ismail 

(2011) notes, however, that the effect of a resource boom on human capital 

accumulation is not always clear. When the non-tradable sector is labor-

intensive, its expansion increases the wage–rent ratio and hence, through 

factor substitution, the capital–labor ratio used in manufacturing. With capital–
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skill complementarities, the incentives to accumulate human capital will 

increase, hence offsetting the negative effect of deindustrialization on growth. 

 

5.2.2.3 Misallocation and Institutions 

The literature on the relationship between growth and institutions provides a 

different interpretation of the NRC (e.g. Lane and Tornell, 1996). The main 

idea is that the misallocation of productive activities is contingent on the 

institutional quality of the country. If rent seeking is possible only in the 

natural resource sector, a resource bonanza induces entrepreneurs to move 

from the modern to the natural resource sector. With constant returns to scale, 

additional rents are progressively dissipated and the total output remains 

constant. In the presence of economies of scale, the opportunity cost of 

shifting to the natural resource sector declines and the effect on the total 

output can be negative. In sum, the key result of this literature is that the 

effect of natural resources is non-monotonic in the quality of institutions 

(Mehlum et al., 2006). 

The political economy approach to the NRC assumes that the institutional 

quality ultimately depends on the behavior of politicians. Political decisions 

change in response to a resource boom because the value of being re-elected 

increases with the stock of natural resources, particularly for point resources 

(oil and minerals) with concentrated rents controlled by governments 

(Robinson et al., 2006). A resource boom hence induces politicians to increase 

the extent of patronage with respect to more productive activities, such as 

industrial policies and education. 

 

5.2.2.4 Volatility and Diversification 

The literature on volatility and growth provides yet another argument that 

sheds new light on the NRC (e.g. Ramey and Ramey, 1995). The empirical 

regularity motivating this view is that international commodities prices, 

especially of crude petroleum, are more volatile than those of manufactured 

goods. As a result, countries dependent on natural resources are likely to be 

subject to larger unexpected income fluctuations (Blattman et al., 2007). From 

a theoretical standpoint, volatility can have either a positive (e.g. increasing 

the opportunity cost of production with respect to innovation or skill formation) 

or a negative (e.g. through tighter liquidity constraints and rising adjustment 

costs) effect on growth. 

Note that volatility can amplify the DD, whereby learning makes a temporary 

misallocation permanent. Note also that policy choices can be affected by the 

risk of volatility. In the 1960s, an influential group of economists in Latin 

American countries encouraged protection for nascent manufacturing 
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industries to overcome the risk of commodity price volatility. While the 

negative effect of such policies has been widely recognized, overspecialization 

is certainly an additional channel through which natural resources can hamper 

growth. In sum, increasing the output diversification is crucial in order to avoid 

the higher volatility associated with natural resources. 

 

5.2.3 Empirical Tests of the “Resource Curse” 

Empirical tests of the NRC can be conveniently divided into direct ones, which 

study the effect of resource abundance on GDP growth or income levels, and 

indirect ones, which study the effect of resource abundance on mediating 

factors such as manufacturing output and human capital. 

 

5.2.3.1 Direct Evidence 

The standard growth accounting framework has been used to assess the 

impact of initial resource dependence on future growth, controlling for many 

country characteristics (Sachs and Warner, 1995, 2001).89 Resource 

abundance is proxied by the share of primary exports in the total GDP. The 

main findings of this literature are:(i) an increase in exports of natural 

resources relative to the GDP causes a substantial decrease in growth; and (ii) 

the combination of the indirect effects of natural resources on investment, 

bureaucratic inefficiency, and openness to trade is half the size of the direct 

effect. Overall, these results seem to support a dynamic explanation of the 

NRC, in which learning effects are concentrated in the non resource-intensive 

sector. These findings and the underlying empirical framework have been 

criticized in four respects. 

First, the measure of resources used is correlated with the stage of 

development as poorer countries rely more on primary exports. Moreover, the 

GDP per capita is not an appropriate scaling factor for resource exports as it is 

correlated with GDP growth. To deal with these issues, a distinction has been 

made between resource dependence and resource abundance, showing a 

positive (respectively negative) and significant effect of resource abundance 

(respectively dependence) on growth (Brunnschweiler and Bulte, 2008). The 

recent availability of datasets on geological reserves and discoveries helps to 

solve this endogeneity problem in a better way.90 

                                       

 
89 In particular, openness to trade, initial GDP, investments, rule of law, terms-of-trade 

volatility, and geographical variables. 
90 Cotet and Tsui (2013) find that oil discoveries have a significant positive effect on growth, 

despite the strong positive effect of discoveries on population growth. 
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Second, it has been noted that the initial GDP is positively correlated with 

natural resource dependence, especially because the main oil discoveries were 

made before the 1970s (the initial period used in most studies) and the 

extraction patterns are typically non-linear (Alexeev and Conrad, 2009). If one 

includes an estimate of the level of initial GDP before the initial discovery, a 

positive effect of oil on the long-run GDP per capita is found.91 

Third, it has been shown that the oil boom and bust in the 1970s and 1980s 

drove the previous results for the NRC (Cotet and Tsui, 2013). In this turbulent 

phase, countries abundant in natural resources increased their debt-to-GDP 

ratio under the expectation of a continuous increase in oil prices (Manzano and 

Rigobon, 2001). This might have amplified the detrimental effect of bad 

institutions in resource-rich countries. 

Fourth, the estimated effect of resources on growth is not robust to the 

inclusion of country fixed effects, suggesting that the empirical model may be 

badly specified.92 The assumption of a homogeneous effect of natural 

resources, independently of their type, can be an important source of 

misspecification. Leamer et al. (1999), for instance, provide evidence that 

development paths depend structurally on the type of resource endowments. 

Softwood forests, for instance, induce a development path based on 

incremental steps towards advanced manufacturing production, while 

permanent crops can at best evolve into food processing manufacturing.93 

In general, the cross-country evidence seems inconsistent with the NRC, i.e. a 

monotonic effect of resources on growth. The sharp contrast in development 

paths followed by Scandinavian and Latin American countries suggests the 

search for indirect channels to shed light on the NRC. 

 

5.2.3.2 Indirect Evidence 

Dutch Disease. The cross-country analysis of Harding and Venables (2010) is 

probably the most rigorous test of the DD. Using robust panel data techniques, 

they find that manufacturing exports bear the brunt of accommodating 

resource exports: a 1 dollar windfall of oil revenues generates a 0.75 cent 

                                       

 
91 Endogenous growth models suggest that natural resources may have a negative effect on 

growth rates, but a positive one on welfare, i.e. the GDP per capita (Peretto, 2012). The 

empirical evidence indeed finds that natural resources have a positive effect on the GDP per 

capita; see Bravo-Ortega and De Gregorio (2005), Boyce and Emery (2011), and Cotet and 

Tsui (2013). 
92 See, e.g., Manzano and Rigobon (2001) and Lederman and Maloney (2007). 
93 See also Blomström and Kokko (2007). Higher capital and technological intensity of 

production using wood as a primary input, such as pulp and paper, allow for a smooth 

transition towards advanced production, i.e. the first chemical pulp factory was established as 

early as 1872. 
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decline in non-resource manufacturing exports, while it increases imports by 

only 23 cents.94 Ismail (2010) finds a negative relationship between 

manufacturing output and oil prices, exploiting cross-industry variation in 15 

oil-exporting countries. He also finds that a resource windfall increases the 

capital–labor ratio in manufacturing due to an increase in the wage–rent ratio. 

Moreover, a resource boom amplifies the disease if capital is perfectly mobile, 

so the foreign direct investment (FDI) in the non resource-intensive sector 

declines. Van der Ploeg and Poelhekke (2013) corroborate this finding using 

Dutch data on FDI and show that a resource bonanza generates a strong 

composition effect on the FDI. Non-resource FDI decreases with respect to 

resource FDI, but the effects offset each other. 

Human Capital. Natural resource abundance, as measured by the share of 

natural capital in total capital, is shown to be negatively correlated with three 

proxies for education investments (Gylfason, 2001).95 Moreover, human capital 

explains half of the negative effect of natural resources on growth. This finding 

is, however, at odds with other studies and not robust to measurement, in 

particular to the way of measuring resource abundance (Stijns, 2006).96 

Concerning oil and minerals, subsoil wealth per capita is found to display a 

significant and positive association with years of schooling. 

Institutions. The empirical evidence here supports the idea that the NRC is at 

least partially an institutional curse and that the effects are heterogeneous 

depending on the type of resources considered. First, empirical support is 

found for the idea of the existence of a threshold of institutional quality above 

which the curse becomes a blessing (Mehlum et al., 2006).97 Second, 

institutional quality seems to be relatively more important for point resources, 

which are technically appropriable (Boschini et al., 2007). The main finding is 

that the institutional threshold above which the curse becomes a blessing is 

higher for point resources, such as minerals and metals. 

                                       

 
94 The same negative effect of higher oil prices on manufacturing exports is found by Stijns 

(2005) for the Netherlands. Beine et al. (2012) show that real appreciation induced by a 

resource boom has a negative effect on manufacturing output in Canada. 
95 These are: enrolment rates in secondary school education, public expenditure on education, 

and years of schooling. 
96 The strong disagreement in the empirical evidence on the effect of natural resources on 

human capital (Davis, 1995; Cabrales and Hauk, 2010; Blanco and Grier, 2012) can be a 

consequence of unobservable technological factors. In themselves, resource-intensive sectors 

can require either skilled or unskilled workers depending on their distance from the 

technological frontier. Conditioning the effect of resources on the technological level of a 

country in a resource-intensive sector is an interesting research avenue to explore. 
97 Institutional quality is given by the unweighted average of five indexes: corruption in 

government, rule of law, bureaucratic quality, government repudiation of contracts, and risk of 

expropriation. The magnitude of the threshold is quite plausible and among the countries 

above it there are Canada, the US, New Zealand, Australia, the Netherlands, and Norway. 
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Diversification and Volatility. Commodity price volatility, exchange rate 

volatility, and a lack of export diversification have harmful effects on economic 

growth (Blattman et al., 2007; Lederman and Maloney, 2007). Van der Ploeg 

and Poelhekke (2009, 2010) take a step further and investigate the role of 

macroeconomic volatility, measured as the standard deviation of the growth 

rate, for the NRC. They find that resource dependence (instrumented with 

subsoil resources) positively affects volatility, but does not directly affect 

growth. In turn, volatility has a negative effect on growth that increases with 

the share of exports in point-source resources. This harmful effect of volatility 

could be reduced when countries have a sound financial system to cope with 

fluctuations in their resource income. 

A detailed summary of the empirical findings is also presented in Appendix 5.2. 

 

5.2.4 Summary of the Evidence and Unexplored Issues 

The direct evidence of a negative effect of natural resource abundance on 

growth has been seriously questioned by recent studies on the grounds of the 

appropriateness of the empirical specification and of the methodology used. 

For instance, the evidence provided using the best measure of natural 

resources, i.e. geological data on oil endowments, is at odds with the NRC 

hypothesis. Still, only a few studies use geological data on oil endowments and 

additional evidence using this measure is certainly needed. 

More robust is the evidence on the indirect effects of natural resources on 

growth, of which two channels deserve to be mentioned. First, the abundance 

of natural resources crowds out manufacturing output.98 Further research is 

required to shed light on the causal effect of a resource boom on both 

productivity dynamics and sectoral reallocation. Second, recent studies show 

that the NRC, if it exists, it is mediated by institutional quality and income 

volatility. Note that the effect of income volatility may just mask a lack of 

diversification in the composition of VA: overspecialization increases the 

country’s exposure to sectoral shocks, magnifying the long-run effect of these 

shocks. As commodity-dependent countries tend to be overspecialized, this 

mechanism may contribute to explaining the NRC. 

The policy recommendations change substantially if it is overspecialization and 

not volatility that matters: while the latter can be mitigated by trade openness 

and well-developed financial systems, the former can only be reduced with 

                                       

 
98 A possible reason why this misallocation does not harm growth is related to the key 

assumption that productivity grows less in agriculture than in manufacturing. In fact, this 

assumption is disconfirmed by the empirical analyses by Bernard and Jones (1996) and Martin 

and Mitra (2001). 
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targeted policies to foster new sectors. By way of example, investment in 

knowledge and education would be crucial to stimulate diversification. In 

Sweden, government initiatives promoted institutions for advanced technical 

education targeted to the forest sector and to its evolution toward the pulp and 

paper sector. According to David and Wright (1997), the abundance of 

American mineral resources is not a fortunate accident, but the outcome of 

large-scale investments in exploration, geological knowledge, and education.99 

As regards energy resources, the oil sector is capital-intensive, hence 

shortages are likely to emerge and be amplified in the presence of low capital 

mobility. Moreover, democracy and institutions are more at risk of rent seeking 

for point resources such as oil. Finally, the volatility of oil prices is higher and 

more subject to extreme events than the price volatility of other commodities. 

All these factors seem to amplify the resource curse for oil. 

 

5.3 The Geography of Energy Abundance and Scarcity 

 

5.3.1 Introduction 

The spatial agglomeration of economic activities has been recently recognized 

as an important determinant of growth and typically alters the structure of VA 

through specialization. For resource-rich countries and regions, natural 

resources can be an important agglomeration force as long as resource-

abundant locations are usually labor- and/or capital-scarce and hence attract 

immigrants and/or firms. Clearly, the success of an agglomeration process 

triggered by natural resources will depend upon the development of those 

inputs that are needed to move to more sophisticated manufacturing products 

when the resources are depleted. For resource-poor countries, alternative 

strategies should be developed to trigger agglomeration. Especially in this 

case, the concentration of economic activities in a particular location should be 

accompanied by the efficient use of energy and/or by the development of 

renewable energy sources (i.e. solar). In general, broad differences in the 

country’s energy strategy can be traced back to energy abundance. In Panels 1 

and 2 of Figure 5.6 it is shown that energy intensity significantly decreases 

with the share of energy import in energy-scarce countries, but not in energy-

abundant ones. The average energy intensity is also lower in energy-scarce 

countries than in energy-abundant ones (211 vs. 265). 

                                       

 
99 The United States Geological Survey, established in 1879, was the main science project 

carried out by the Government in the nineteenth century. The nascent oil industry actively 

collaborated with nascent universities to improve the training of geologists and developed new 

sources of comparative advantage through path-breaking innovation, as in the case of the 

petrochemical industry. 
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Figure 5.6: Energy Strategies and Energy Dependency 

 
 

Energy abundance also affects other aspects of the energy strategy. Panels 3 

and 4 show that for OECD countries energy dependency is positively associated 

with both energy prices and the share of electricity produced from nuclear 

power.100 

In a macro setting like that adopted in the previous chapter, confounding 

factors make the identification of the resource-based agglomeration vis à vis 

the standard DD exceedingly difficult.101 We therefore move to the regional 

level to evaluate the relative strength of these two forces in employment, 

migration, and VA composition. After a brief theoretical overview in section 

5.3.2, sections 5.3.3 and 5.3.4 present the new literature on the 

agglomeration effects induced by conventional and clean energy, respectively. 

Section 5.3.5 discusses the effect of agglomeration on the demand for energy, 

an aspect particularly relevant to resource-poor countries. Section 5.3.6 

addresses the issue of energy and migration directly, while section 5.3.7 

concludes. 

 

5.3.2 Agglomeration Effects: Theoretical Insights 

The literature on the so-called new economic geography (NEG henceforth) 

amends the standard trade theory after Heckscher–Ohlin, allowing for the 

possibility of increasing returns to scale associated with the geographical 

                                       

 
100 Note that Norway has been excluded from Panels 3 and 4 as it is an energy-abundant 

country characterized by high energy prices to preserve the intergenerational equity in the 

distribution of oil rents. 
101 For instance, how can we distinguish the employment effect of a resource boom from the 

effect of market reforms in a cross-country analysis? 
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concentration of similar economic activities, the so-called agglomeration 

effects. This shift in perspective has an important implication for growth. While 

in the traditional theory economic specialization is limited by factor scarcity, 

from the NEG perspective scarcity might not impose a limit to growth in so far 

as increasing the density of economic activities is a source of local productivity 

spillovers. The literature identifies three main sources of agglomeration 

effects: labor pooling, localized knowledge spillovers, and downstream and 

upstream linkages (e.g. Rosenthal and Strange, 2004). In turn, the role played 

by natural resources has been neglected or underinvestigated, with the 

exception of Glaeser and Ellison (1999), who find a substantial effect of energy 

abundance on manufacturing location in the USA. 

To understand fully the impact of resources on growth and on the structure of 

VA, it is essential to consider the effect of resources on agglomeration. In 

particular, the misallocation and terms-of-trade effects pointed out in Chapter 

1 may be offset by the agglomeration effect. The argument in favor of a 

positive agglomeration effect is simple: since resource discoveries make other 

production factors scarce, there is scope for migration and investments to 

offset this imbalance. On the one hand, migration reduces wages and 

stimulates the local demand for non-tradable goods, while higher population 

density calls for infrastructural investments that facilitate long-run growth. On 

the other hand, natural resources are likely to activate local upstream and 

downstream linkages, attracting investments in the production of oilfield 

machinery, refining, and petrochemicals.102 In resource-poor countries, 

instead, it is particularly important for agglomeration to induce more efficient 

use of natural resources together with the development of renewable energy 

sources. Demand factors are crucial, as shown by a new literature pointing out 

the role of consumers’ choice in closing the gap between actual and potential 

energy efficiency (Allcott and Greenstone, 2012). 

In sum, for resource-rich countries, it remains an empirical issue whether the 

agglomeration effects are large enough to offset the DD. In turn, the 

management of the other causality nexus, i.e. from agglomeration to energy 

efficiency, is particularly important for resource-poor countries. 

 

5.3.3 Agglomeration and Energy Supply: Fossil Fuels 

The empirical strategy of the studies in this area generally involves a 

comparison between two geographical units that are similar in terms of income 

and other structural and demographic characteristics, but different in terms of 

                                       

 
102 However, similarly to the macroeconomic case, natural resources can have a negative effect 

on local institutions by increasing rent seeking and patronage.  
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resource abundance.103 For instance, using the geological variation in oil 

reserves for over 700 homogeneous counties of the southern US states, 

Michaels (2010a) examines the long-term effects of resource-based 

specialization from 1890 to 1990. The long-term outcomes of oil-abundant 

“treated” counties are compared with those of “untreated” ones. His main 

findings are: (i) employment density increases considerably not only in mining, 

but also in manufacturing (indirect effect); (ii) increased population density is 

the main driver of the first effect; (iii) the median and mean family incomes 

increase, but only in the short-run; and (iv) the likelihood of having 

infrastructures is substantially higher in treated counties. In sum, 

agglomeration effects associated with discoveries explain the better 

performance of oil counties and the lack of DD. 

A subsequent study covers the period 1960–2011, which includes two oil 

booms (1974–1982 and 2004–2011) and a bust (1983–1992) (Allcott and 

Keniston, 2013). These shocks are shown in Figure 5.7. The main effects of 

these shocks are the following: (i) for a positive (respectively negative) shock, 

an increase (respectively decrease) in employment and wages; (ii) a positive 

and significant effect on manufacturing employment, but not significantly 

larger in sectors linked downstream or upstream; and (iii) no effect on 

productivity. The lack of positive location effects on downstream and upstream 

sectors supports the previous findings: compared with other US industries, 

energy does not display localized sectoral linkages (Ellison et al., 2010). 

Overall, the missing effect of agglomeration on productivity leads to the 

conclusion that it is the increase in local demand to improve the performance 

of oil-abundant counties. 

 

 

 

 

 

 

 

 

 

                                       

 
103 The two groups are known respectively as the treated and the control group. The 

comparison is generally carried out controlling for other factors (latitude, longitude, annual 

rainfall, cultivated land, average farm size, non-white population, urban population, etc.). 

Seminal analyses that do not use this rigorous econometric technique are less reliable in terms 

of their results. However, two papers deserve to be mentioned here. Domenech (2008) finds a 

positive effect of mineral extraction on the long-run development of Spanish regions, while 

Papyrakis and Gerlagh (2004) find evidence of a “resource curse” for US states. 
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Figure 5.7: Real Oil and Gas Prices 

 
 

Caselli and Michaels (2013) perform a similar analysis for Brazilian 

municipalities for 2002–2005, comparing the effect of oil output on public 

expenditure and aggregate and sectoral GDP between oil-abundant and non-

oil-abundant municipalities. Note that Brazilian municipalities are entitled to oil 

royalties; hence, an oil discovery implies windfall revenue for the Government. 

The authors find no significant effect on both sectoral and total GDP. The 

Government’s expenditures on education, housing, and transportation increase 

less than proportionally relative to the revenues (via oil royalties), while the 

effect on infrastructures is null. To explain this finding, anecdotal evidence is 

provided on the increase in corruption and scandals involving mayors in oil-

producing municipalities. 

The observed difference in the effect of resource abundance on economic 

development between micro (Section 5.3) and macro (Section 5.2) studies 

requires a convincing theoretical explanation. One possibility is that 

agglomeration economies neutralize the negative effect of resource abundance 

locally, while in the rest of the economy, exchange rate appreciation and wage 

increases have the usual harmful effects on growth. 

A related strand of literature examines the more specific effect of resource 

abundance on employment and labor market outcomes. Black et al. (2005a) 

and Marchand (2012) perform twin studies, respectively for the US and 

Canada, comparing the effect of a resource shock on treated vs. non-treated 
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provinces.104 The former study examines a typical boom–bust phase for coal in 

the 1970s and 1980s finding that, during the boom (respectively bust) phase, 

1 mining job creates (respectively destroys) 0.174 (respectively 0.349) new 

local jobs in other sectors, but not in manufacturing.105 The larger spillover 

effects during a bust were probably due to a fall in the demand brought about 

by emigration, which outpaced the immigration triggered by the boom. The 

latter examines a longer time period (1971–2006) characterized by two booms 

and a bust, finding a strong and positive combined long-term impact of these 

shocks on earnings per worker and employment. The indirect employment 

effect of a new job in the energy extraction sector is large: 0.28 for 

construction, 0.21 for retail, 0.46 for services, but null for manufacturing. 

For more recent years, three studies assess the impacts of the energy trends 

in the USA. Weber (2012) estimates the impact of the recent expansion of gas 

production, mainly due to unconventional gas, over the period 1999–2007 in 

US counties. The effects seem modest: the employment increases by 1.5% per 

year in boom counties in comparison with non-boom ones and the income rises 

by 0.59% per year, with the gains skewed in favor of rich households. Blanco 

and Isenhouer (2010) estimate significant but very small employment and 

wage impacts of ethanol production in 1122 US counties. Deschênes (2012) 

exploits variations across US states and sectors (in terms of energy-intensity) 

to estimate the effect of an increase in electricity prices on employment for 

1976–2007. He finds that higher electricity prices have a significant, but 

modest, effect on employment, with an estimated elasticity of -0.10%.106 

Overall, while the size of the job multiplier is lower than the one found by 

Moretti (2010), oil and gas discoveries seem to have positive long-term effects 

on regional labor markets. It is worth noting here that the jobs created by oil 

and gas discoveries are mainly concentrated in the service sector and, at least 

in successful examples, involve the building of infrastructures that favor 

urbanization and hence the emergence of agglomeration economies (Michaels, 

2010a). 

 

                                       

 
104 They are defined using a cut-off of 10% employment in the extraction sector. 
105 Black et al. (2005b) find that the response of human capital investments to boom and bust 

was the expected one. As coal extraction is an unskilled labor-intensive sector, the boom 

increases the wage of non-graduates relative to graduates, hence reducing human capital 

investments. The opposite occurs in the bust phase. Conversely, Emery et al. (2011) find no 

aggregate negative effect of a sequence of oil boom and bust on schooling in the Alberta 

province, only a postponement in the enrolment time. 
106 Extrapolating this result, the job losses induced by carbon taxes are unlikely to be large, 

especially when long-term adjustments, i.e. technical change, become fully effective. 
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5.3.4 Agglomeration and Energy Supply: Renewable Energy Sources 

The theoretical interest in the relationship between the type of energy and 

agglomeration is very recent. Moreno-Cruz and Taylor (2012) note that our 

societies have already experienced a long historical phase during which energy 

production was based on renewable sources, essentially biomass. Their main 

argument is that renewable energy is technically more dispersed and less easy 

to transport than fossil fuel.107 The main implication is that a higher energy 

density of fossil fuel spurs agglomeration economies, while switching back to 

renewables will reduce them. However, this provocative conclusion seems 

unlikely to be fully general. First, improved grid connections help to overcome 

the need to be located close to renewable energy sources, reduce 

transportation costs and hence the risk of large fluctuations in energy 

supply.108 Second, there is a substantial degree of heterogeneity in renewable 

sources. Solar energy and biomass can be easily concentrated in urban areas 

as they are relatively independent from location characteristics, while wind is 

highly “site-specific” and concentrated in good locations (i.e. the North Sea and 

the Great Plain region). 

From an empirical standpoint, measuring the geographical concentration of 

renewable energy industries is exceedingly complicated as renewable energy 

sub-sectors have not yet been defined by most statistical offices. Moreover, 

the industry is in its infancy and mainly driven by government subsidies109: 

industry concentration may therefore merely reflect heterogeneous 

environmental policies across American states or EU countries. With these 

caveats in mind, Register et al. (2012) link the existing NAICS six-digit sectors 

to various types of renewable energy sources to address the issue of the 

spatial concentration of renewable energy industries. In general, the estimated 

levels of concentration are, with the exception of solar, lower than in other 

industries. Using regional data for European countries and controlling for 

several determinants of agglomeration, Styczynska and Zaman (2012) also 

show a negative correlation between agglomeration and the share of 

renewable energy production. From an historical perspective, Severnini (2013) 

studies the effect of dams built on agglomeration spillovers, measured in terms 

of population density. Comparing US counties with the same hydropower 

potential, the author finds a large agglomeration effect only for dams built 

before the 1950s. For instance, the job multiplier effect is large (i.e. 1.5) and 

                                       

 
107 This is because renewable energy typically has a lower energy density per unit of mass. 
108 It is worth noticing, however, that congestion externalities and grid instability are more 

likely to emerge with several dispersed sources than with a few concentrated ones. 
109 Recall that the cost of producing energy from renewable sources is generally higher than 

the cost of energy produced from fossil fuel sources. 
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mainly concentrated in local services. However, we cannot extrapolate solid 

policy implications from this historical study. First, the huge expansion of high-

voltage transmission lines makes it possible to access distant locations, 

reducing the appeal of cheap local hydroelectricity. Second, substantial 

innovations in the field of thermal power generation allowed an efficiency level 

close to the current one to be reached as early as 1960. 

Another approach to estimating the labor market and agglomeration effects of 

renewables consists of using calibrated input–output models.110 The general 

wisdom is that renewable sources create more jobs per unit of energy than 

coal and fossil fuel, with the bulk of jobs created in construction, maintenance, 

and installation. To our knowledge, the studies by Russo (2003) and Brown et 

al. (2012) are the only ones to provide an econometric evaluation of the 

economic impact of wind energy. The former finds a considerable impact of an 

additional megawatt (MW) of wind installed on income per capita for 1009 US 

counties.111 The job impact of an additional MW is also positive and statistically 

significant. These effects are, however, mainly concentrated in the best 

locations. The latter study finds a positive agglomeration effect for Californian 

counties as the past number of funded wind projects in the same counties has 

a positive and significant effect on the current number of funded wind projects, 

controlling for environmental policies and availability of good wind locations.112 

More research is certainly required to assess the labor market and growth 

impacts of renewable energy fully. First, the current research is fragmented 

and does not assess in a general equilibrium framework the costs and benefits 

of renewable energy subsidies, i.e. the main driver of investments in 

renewable energy. A key issue is whether the agglomeration and labor market 

effects brought about by direct relocation subsidies are larger than those 

brought about by renewable energy subsidies. Another key issue is the 

offshorability of green jobs and hence the direct benefits of renewable energy 

subsidies in terms of employment. For instance, the construction of renewable 

energy equipment is becoming less skill-intensive and hence offshorable.113 

Table 5.3 shows that the emergence of Chinese and Indian production of solar 

cells and wind turbines has eroded the European export shares of renewable 

                                       

 
110 See, e.g., Wei et al. (2010). These methods suffer from several problems, including a self-

reporting bias and a large number of auxiliary assumptions. 
111 Their strategy consists of estimating the effect of wind power development, measured in 

megawatts of capacity per capita and instrumented with the wind resource potential, on 

changes in employment and income per capita between 2000 and 2008. 
112 Note that adjacent counties’ projects have no effect. It is also found that wind energy 

potential has a strong impact on the number of projects, especially in combination with 

ambitious policies, in line with evidence for the wind cluster in Northern Europe. 
113 Especially solar modules due to low transportation costs: see Sawhney and Kahn (2012) for 

details. 
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energy equipment in the US. Taking offshorability into account, the 

employment effect of renewable energy policies would be substantially 

reduced, hence questioning the cost-effectiveness of renewable energy 

policies. 

 

Table 5.3: Country Share of US Imports of Wind and Solar Equipment 

 
Finally, note that energy abundance is not exogenously given but depends on 

energy and technology policies (recall the example of the US). For renewable 

energy, a key example of “constructed” resource abundance is given in Figure 

5.8, which depicts the degree of energy dependence (the share of energy 

imports in consumption) for energy-poor countries. Over time, Denmark has 

built a comparative advantage in wind energy and become a net exporter of 

energy. Energy dependency has also slightly decreased in Sweden and France, 

while it has remained constant and well above 50% in Italy, Japan, and Spain. 

 

Figure 5.8: Share of Energy Imports in the Energy Consumption in Selected 

Energy-Poor Countries 

 
 

5.3.5 Agglomeration and Energy Demand 

While energy abundance affects agglomeration patterns, causality can also 

work the other way round as the demand for energy-efficient solutions and 
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renewable energy can be affected by increased population density. 

Urbanization can make it profitable to build infrastructures that increase 

energy efficiency and reduce pollution (i.e. public transportation). Moreover, 

specialization and the spatial sorting of economic activities affect the demand 

for emission reductions. 

The first interesting example of the effect of urbanization on energy demand is 

the diffusion of solar energy, which is less site-dependent than wind or 

hydropower and therefore more affected by socio-economic factors. Rode and 

Weber (2012) explain the high geographical concentration of rooftop PV 

installations across German neighborhoods. They show that peer effects are 

important for the decision to install solar PV and that population density is a 

significant driver of PV installation.114 

The second aspect investigated is the effect of urbanization on energy 

efficiency and pollution. Using establishment-level data for the Japanese 

service industry, Morikawa (2012) finds that doubling the city population would 

decrease the per capita energy consumption by 12%. He also provides 

evidence that higher energy efficiency is associated with higher labor 

productivity and more efficient use of land space, induced by high rental rates. 

In a study of CO2 emissions in the main US cities, more populous cities are 

found to have lower emissions per capita and the effect is driven by reduced 

emissions from transport and electricity (Glaeser and Kahn, 2010). 

In contrast with this finding, Cole et al. (2011) show that, in a country at a 

lower stage of development, such as China, the effect of agglomeration on 

localized city-level emissions is positive. The cross-country evidence on the 

relationship between energy intensity (or pollution) and population density is 

also controversial. To this end, Panel 2 of Figure 5.9 shows that energy 

intensity displays a weak negative correlation with population density. 

However, higher population density seems to be associated with more 

pollution, as shown in Panel 1 of Figure 5.9. 

 

 

 

 

 

 

 

 

 

                                       

 
114 Similar findings are obtained for Californian counties by Bollinger and Gillingham (2012). 
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Figure 5.9: Population Density, Pollution, and Energy Intensity 

 
 

The literature just reviewed suggests that there might be a substantial effect of 

urbanization and energy abundance on the demand for efficient energy use 

and for environmental quality. While urban density seems to be negatively 

associated with energy efficiency, further research is required to consolidate 

this preliminary finding. 

 

5.3.6 Migration and Energy 

Immigrant inflows are clearly an important source of agglomeration. These 

inflows interact with energy through three channels: the relative supply of local 

production factors, the composition of the workforce, and the composition of 

the demand. Let us review them in turn. 

First, migration is likely to mitigate the NRC by reducing the wage increases 

that occur in the standard DD theory. Several papers surveyed in Chapter 1 

also investigate the effect of natural resource abundance on migration, 

generally finding a positive effect of resource abundance on migration. While 

the fact that resource-abundant countries attract immigrants is quite 

consolidated, it is less clear whether migration tends, as theoretically 

expected, to mitigate the DD. For the case of Canadian provinces, Beine et al. 

(2012) show that migration mitigates the DD by reducing the increase in the 

non-tradable sector with respect to the tradable one. Bearce and Hutnik 

(2011) show that the curse disappears when accounting for the indirect effect 

of natural resources on migration. Overall, it seems that migration plays a key 

role in reabsorbing the imbalances created by the resource windfall. 

Second, migration might have a strong effect on skill composition. In the 

energy sector, however, the compositional changes associated with migration 
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are likely to be neutral in terms of workers’ skills as the low-skill content of 

construction and extractive occupations makes skill gaps a minor issue 

compared with the general issue of labor scarcity. As pointed out by several 

authors, a resource boom attracts immigration of two types: high-skilled 

engineers, i.e. pipeline builders and geoscientists, and low-skilled workers in 

the construction industry and in the non-tradable sectors, such as cleaning 

services and restaurants.115 Figure 5.10, taken from the study by Baghdadi 

and Jansen (2010) for the US, shows the shares of immigrants in the unskilled 

sector compared with that of natives. What emerges visually is that 

construction and extraction attract immigrants, but to a lesser extent than in 

other unskilled-intensive sectors.116 As a result, immigrants do not seem to be 

employed intensively in energy-sensible sectors that are likely to experience 

skill shortages. However, new energy sources, e.g. wind, and innovations in 

old ones, e.g. unconventional gas, will probably increase the demand for high 

occupations and skills in the future.117 

 
Figure 5.10: The Share of Less-Skilled Immigrants vs. Natives 

in the Unskilled Occupations 

 

 

Third, the effect of immigration on the energy efficiency through changes in 

the composition of the demand can be substantial.118 Note that energy is an 

                                       

 
115 See, e.g., Carrington (1996), Black et al. (2005a) and Kline (2008). 
116 A considerable concentration of immigrants in the construction sector, especially for men, is 

also observed in data from the European Labor Force Survey. 
117 A recent report by the National Academy of Science (2013) argues that the skill shortage in 

geosciences and engineering fields created by the energy boom in the US will be at least 

partially satisfied in the international market. 
118 Zachariadis (2012) shows that immigration lowers prices, in spite of the increase in the 

volume of demand. 
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undifferentiated good, hence the compositional effect of migration on demand 

can differ from that of a demographic change only if: (i) the energy 

incorporated into the immigrants’ consumption is different from that of 

natives; (ii) the price elasticities are different; (iii) the information sets and the 

likelihood of being financially constrained are different.119 

Given the lack of research on these issues, we can only provide some indirect 

insights using evidence from other literature strands. First, note that 

immigrant behaviors can have an indirect impact on energy consumption, 

embodied in their consumption choices. Mazzolari and Neumark (2012) show 

that immigrants buy lower-quality, standardized goods, which are generally 

more intensive in energy and natural resources. On the other hand, 

immigrants may use public transport more intensively, hence reducing the 

emissions related to transportation. Second, Lach (2007) shows that price 

elasticities tend to be larger for immigrants. This can be relevant to energy 

consumption in that the energy markets are fully liberalized and hence 

consumers have the freedom to choose. The utility offering lower prices is 

likely to gain a larger market share, especially among immigrants. We thus 

expect that a region with a larger share of immigrants will be, ceteris paribus, 

more responsive to changes in energy prices. Third, as immigrants are usually 

less educated than natives, they might be less informed about the available 

energy-efficient solutions and less familiar with the harmful consequences of 

pollution. In addition, for low-income households such as immigrants, financial 

constraints may deter investments in energy efficiency and renewable energy. 

 

5.3.7 Summary 

The evidence on the agglomeration effect of energy and its consequences for 

the demand is clearly fragmented, reflecting both the early stage of this 

research area and a rapidly evolving situation. However, we can list three main 

findings that should be corroborated by future research. 

First, there is a discrepancy between local and global studies on the effect of 

natural resources on long-term development. Local studies find that energy 

booms have positive long-term effects on regional employment, although these 

effects appear to be relatively modest. Conversely, all the studies find a 

positive effect on income and wages. Migration seems to mitigate the Dutch 

Disease. 

                                       

 
119 Demographic changes are likely to affect preferences and hence consumers’ behaviors. For 

instance, older people consume more energy because they are less environmentally friendly 

and pay less attention to making domestic energy choices. In developed countries, immigrants 

are usually younger and more fertile than the average native, which should per se lead to 

more efficient use of energy. 
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Second, renewable energy tends to display a lower geographical concentration 

than other sectors, with the exception of solar energy, for which agglomeration 

positively affects diffusion. The renewable sector is still very small and rapidly 

evolving, hence further studies are required to understand its concentration 

patterns in detail. For instance, the employment impact of renewable energy 

seems larger than that of fossil fuels, but increasing the offshorability of green 

jobs might affect this comparison in the future as well as the assessment of 

the costs and benefits of renewable energy policies.120 

Third, energy intensity seems to be negatively affected by population density. 

Moreover, energy-scarce countries tend to use energy in a more efficient way 

and to use a larger share of alternative energy (e.g. nuclear) compared with 

energy-abundant countries. Further investigations are required to shed light on 

the relationship between population density (as possibly fuelled by migration), 

energy dependency, and the country’s energy strategy. On this matter, the 

case of China would be particularly interesting in view of the planned 

urbanization increase. 

 

5.4 Energy Policies, Trade, and Industry Location 

 

5.4.1 Introduction 

Industry location and the composition of output are affected by the endowment 

of natural resources. In Section 5.2 and 5.3, we saw that energy resources can 

be either a curse, crowding out more productive investments, or a blessing, 

being a source of economic agglomeration. Besides abundance, the effect of 

energy resources on the spatial distribution of economic activities is driven by 

other factors. Energy policies play a key role in firms’ location choices, 

especially for resource-poor countries that should either develop alternative 

energy sources or make improvements in their energy efficiency. In the last 

four decades, significant cross-country differences in energy policies have 

emerged as a result of an increasing environmental concern in developed 

countries. 

The effect of cross-country differences in environmental regulation on industry 

location has been a hot political topic, both nationally and internationally. If 

dirty production relocates to countries with lax environmental regulation, 

competitiveness and employment will be adversely affected. Environmental 

policy is not the sole dimension of energy policies that might be relevant to 

industry location. In several countries, energy market liberalization has 

                                       

 
120 In particular, as renewable energies are strongly dependent on public policies, the correct 

evaluation of the effects of these policies should take offshorability and the availability of good 

locations, i.e. for wind energy, into consideration. 
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challenged the monopolistic power of large utilities with the aim of reducing 

energy prices. Reducing the barriers to entry in heavily regulated energy 

markets might attract foreign direct investment and increase the 

competitiveness of related industries through downstream and upstream 

linkages. Both policies are likely to have substantial effects not only on 

industry location, but also on the direction and the magnitude of technical 

change (Johnstone et al., 2010; Nesta et al., 2012). For instance, stringent 

environmental policies and high energy prices are likely to spur the diffusion of 

energy-efficient technologies. 

This section examines the role played by energy and environmental policies in 

shaping trade patterns and industry location choices. In Section 5.4.2, we 

provide evidence of cross-country heterogeneity in energy and environmental 

policies (EEPs henceforth). Section 5.4.3 presents the essential theoretical 

concepts required to understand the relationship between free trade, energy 

consumption, (or pollution) and technological change. Section 5.4.4 reviews 

the evidence on the macro-effect of trade on energy efficiency and pollution as 

mediated by EEPs, while Section 5.4.5 considers the micro-effect of EEPs on 

firm location and FDI. Section 5.4.6 concludes. 

 

5.4.2 Environmental and Energy Policies: Facts and Determinants 

As already mentioned, there are substantial cross-country differences in 

energy policies and regulation. The existing literature provides two main 

explanations: a political economy argument, i.e. lobbies capture energy 

policies, and a mechanical economic argument, linked to income growth during 

the stages of development.  

Regarding the first issue, the existing research builds on Grossman and 

Helpman (1994) and studies the effect of multiple lobbies on energy 

policies.121 By way of example, the incumbent firms in the energy sector prefer 

less stringent environmental policies, while environmentalists support the 

approval of ambitious ones. Both empirical and case study evidence show that 

large utilities oppose the approval of ambitious renewable energy policies.122 In 

addition, a consolidated literature shows that corruption, used as a proxy for 

the brown lobby’s power, negatively affects environmental regulation.123 For 

instance, it is shown that the effect of corruption on energy intensity is greater 

in the more energy-intensive sectors (Fredriksson et al., 2004). 

                                       

 
121 See, e.g., Fredriksson (1997) and Aidt (1998). 
122 See, e.g., Jacobsson and Bergek (2004), Lauber and Mez (2004), Nilsson et al. (2004), 

Neuhoff (2005) and Vona and Nicolli (2013). 
123 See, e.g., Lopez and Mitra (2000), Damania et al. (2003), Fredriksson and Svensson 

(2003), and Pellegrini and Gerlagh (2006). 
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With respect to the effect of income per capita on environmental and energy 

policies, note that environmental quality is a normal good, hence its demand 

increases with income. The evidence on a positive relation between per capita 

income and willingness to pay for environmental quality (usually measured 

with an index of environmental policy) is abundant both at the macro and at 

the micro level.124  Interestingly, Vona and Patriarca (2011) find that, whereas 

for rich countries income inequality negatively affects public policies and the 

diffusion of the green sector, per capita income is instead paramount in poorer 

ones. 

Since renewables are still heavily dependent on public subsidies, renewable 

energy policies (REPs) are highly correlated with the share of production from 

renewables, so REPs are a good proxy for renewable energy diffusion. Nicolli 

and Vona (2012) investigate the determinants of an aggregate index 

combining various types of support for renewable energy and find correlations 

which are visualized in Figure 5.11. It emerges that: (i) even in the 

homogeneous group of OECD countries, the GDP per capita has a strong 

positive effect on REPs, while inequality and corruption have a negative one; 

(ii) the cost of REPs is transferred to consumers in terms of higher energy 

prices; (iii) energy dependency has a positive but small correlation with REPs; 

and (iv) no correlation is observed with the share of nuclear energy. 

 

Figure 5.11: Determinants of Renewable Energy Policies, 1970–2007 

 
 

Another important component of energy policies is the degree of energy 

market regulation. The OECD developed an index of product market regulation 

                                       

 
124 See, e.g., Dasgupta et al. (2001), Esty and Porter (2002), and Patriarca and Vona (2012). 
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(PMR) in the energy sector.125 While energy markets tend to be more regulated 

in less developed countries, the differences are less evident than for REPs. This 

is shown in Table 5.4. 

 

Table 5.4: Product Market Regulation in the Electricity Sector: 

OECD and Emerging Countries, 2007 

 

 
In the group of countries with less regulated electricity markets, there are 

three countries that are not among the best in terms of income per capita, i.e. 

                                       

 
125 The PMR index for electricity aggregates three sub-indexes ranging from 0 to 6 (maximum 

anti-competitive regulation). The first is ownership, which assumes five values: private, mostly 

private, mixed, mostly public and public. The second is an index of entry barriers that uses 

information on third-party access to the grid (regulated, negotiated, no access) and minimum 

consumer size to choose suppliers freely (from “no threshold” to “no choice”). The third 

component is vertical integration, ranging from unbundled to full integration. For details, see 

Conway et al. (2005). 
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Chile, Hungary, and Russia, while Sweden, Canada, and Switzerland are all 

above the median level. The convergence in the process of energy deregulation 

suggests that the differences in PMR are probably far less relevant than the 

differences in environmental policies in determining firms’ location. As regards 

the effect of regulation on electricity prices, Figure 5.12 shows that 

deregulation is positively associated with electricity prices. However, the result 

is not robust in a multivariate setting in which the inclusion of energy 

dependency is enough to make the negative correlation disappear.126 

Figure 5.12: Energy Prices and Electricity Market Regulation, 1990–2007 

 

 

Overall, the cross-country differences in energy policies mainly reflect the 

differences in environmental policies. These differences tend to be large 

between developing and developed countries as both economic well-being and 

political institutions are good predictors of environmental regulation. 

 

5.4.3 Trade, Technology, Pollution, and Energy Intensity: Theoretical 

Insights 

Differences in energy and environmental policies (EEPs) can affect the spatial 

distribution of economic activities, making it profitable to relocate polluting (or 

energy-intensive) industries to developing countries with lax environmental 

regulation. De facto, it is free trade that enables firms to locate polluting 

activities in developing countries and ship goods to developed countries with a 

higher demand potential. The key question is then whether free trade has a 

                                       

 
126 This result is consistent with the more detailed analysis by Fiorio and Florio (2013), who 

show that liberalization has not brought down consumer prices. 
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negative effect on energy intensity and the environment through the relocation 

of polluting activities to countries with lax regulation. 

From both a theoretical and an empirical point of view, a direct estimation of 

the trade–environment relationship would lead to biased results as 

environment protection responds endogenously to income changes induced by 

trade. To deal with this indirect effect of trade on income, Antweiler et al. 

(2001) (ACT henceforth) develop a comprehensive theoretical framework in 

which standard differences in factor abundance and three environment-specific 

effects determine the sign of the trade–environment relationship. First, a scale 

effect implies that pollution is positively associated with an increase in 

economic activity, which again depends positively on trade. Second, a technical 

effect (within sector) accounts for the fact that cleaner production methods 

and environmental regulation are positively correlated with income per capita, 

which is in turn positively affected by trade. Third, a compositional effect 

(between sectors) relates the change in sectoral share to the changes in 

demand and trade. The latter effect depends on the interplay of factor 

abundance and differences in environmental regulation. On the one hand, if 

pollution is higher in capital-intensive production,127 capital-abundant 

developed countries should have a comparative advantage in polluting goods 

(factor endowment effect). On the other hand, if capital is mobile and dirty 

production relocates to countries where the environmental regulation is lax, 

developed countries should have a comparative advantage in clean goods, 

while developing countries should attract dirty production (the pollution haven 

effect). Overall, determining which effect would prevail is an empirical issue. 

 

5.4.4. Trade, Technology, Pollution, and Energy Intensity: Evidence 

ACT (2001) assess their model predictions for emissions of SO2 in 43 

developed and developing countries over the period 1971–1996. Their results 

indicate that the technical effect tends to be the dominant one and hence that 

free trade is good for pollution through GDP growth. Consistent with the idea 

that differences in factor endowments are important in predicting trade 

patterns, they also find that the composition effect does not univocally depend 

on the stage of development of a country. In a sample of around 85 countries 

over about 25 years, Managi et al. (2009) find for CO2 and SO2 emissions that 

the effect of trade is conditional on the stage of development of the country: it 

                                       

 
127 Clearly, this assumption depends both on the degree of substitutability between inputs in 

the production function and on the capital-embodied level of technology. While there is no 

conclusive evidence of strong complementarity between capital and polluting inputs such as 

energy, the assumption seems to be confirmed in the empirical analysis of Antweiler et al. 

(2001). 
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reduces (respectively increases) emissions for developed (respectively 

developing) countries. It is worth to remark that, in these studies, the effect of 

trade captures the bulk of the composition effect, while the technical effect is a 

within-sector effect, i.e. pollution per unit of output. Using a very fine industry 

disaggregation for US manufacturing (450 sub-sectors) and a long time period 

(1987–2001), Levinson (2009) confirms the ACT result. He decomposes the 

huge observed decrease in emissions into four common air pollutants (CO, 

NO2, SO2, VOCs) and finds that, even when accounting for trade in 

intermediate goods, international trade accounts at most for 10% of the total 

decrease in air pollution. In turn, the share due to technology accounts for at 

least 70% of this clean-up.128 

Cole (2006) applies the ACT decomposition to energy intensity. He estimates 

the impact of trade on per capita energy use for 32 countries over the period 

1975–1995, finding that trade increases the use of energy both directly and 

indirectly, through compositional changes. This result is driven by the fact that 

the scale effect dominates the technical effect, hence higher income leads to 

more energy use.129 Using panel data for 30 developing and 21 developed 

countries over the period 1971–2005, Jakob at al. (2012) seek to answer the 

primitive question of how energy efficiency is affected by growth. Their main 

finding is that economic catching-up has been accompanied by above-average 

growth in energy intensity and total CO2 emissions in developing countries. 

Conversely, for OECD countries above-average growth may lead to 

improvements in energy efficiency, except in transport and to a lesser extent 

in manufacturing. These findings are visually summarized in Figure 5.13. The 

descriptive paper by Silveria and Luken (2008) investigates in more detail the 

cross-sectoral differences in energy intensity between developing and 

developed countries in the year 2004. Interestingly, developing countries have 

considerably higher energy and emission intensity in two energy-intensive 

sectors: petrochemicals and chemicals and textiles and leather. 

 

 

 

 

                                       

 
128 Note, however, that manufacturing generally accounts for only one-third of pollution in the 

developed countries, while electricity, transport, and residential heating are the other major 

sources of pollution and energy use.  
129 These cross-country results are partially disconfirmed by the regional studies by Stern 

(2007), who examines the impact of the NAFTA on US energy intensity, and Chintrakarn and 

Millimet (2006), who investigate subnational trade within the US. In Stern (2007), the impact 

of trade on energy intensity is either insignificant or heterogeneous across sectors; in 

Chintrakarn and Millimet (2006), trade increases energy intensity only in the industrial and 

transportation sector. Unlike the finding in Cole (2006), here the technical effect reduces 

energy intensity. 
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Figure 5.13: Total Primary Energy Use and Total Carbon Emissions, 

Developing Countries 

 

The debate on the relative importance of the composition effect, which 

incorporates the trade effect, in comparison with the technical effect is still 

very lively.130 A consolidated strand of empirical literature uses index number 

theory to decompose energy efficiency trends into these two factors.131 While 

seminal works generally show a dominant role for technology, recent studies 

show that reliance on aggregated sectoral data leads to overestimation of the 

effect of technical change vis à vis that of sectoral change.132 The most recent 

and comprehensive study is the one by Mulder and De Groot (2013), who carry 

out a decomposition analysis for 18 developed countries and 50 sectors. The 

detailed sectoral breakdown is the key advantage of this study over previous 

ones. The authors find that changes in sectoral composition explain a large and 

increasing (especially after 1995) part of the decline in aggregate energy 

intensity. 

                                       

 
130 The debate on sectoral shift versus technology is particularly active in a fast-growing, large 

country such as China: see, e.g., Fisher-Vanden et al. (2004), Ma and Stern (2008), and Wang 

(2011). 
131 See Ang and Zhang (2000) for a survey. Decompositions fall into two categories: index 

decomposition analysis (IDA) which uses industry-level data, and structural decomposition  

analysis (SDA) which also uses input–output tables. 
132 Metcalf (2008) estimates the response of energy intensity to changes in energy prices and 

income per capita for US states, finding that they affect intensity mainly through the efficiency 

channel. 
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Table 5.5 clearly shows that the composition effect has been particularly strong 

for EU countries since 1995 and it has been positive for well-developed 

transition economies.133 

 

Table 5.5: Annual Decrease in Energy Intensity (Mulder and De Groot, 2013) 

 

The panel data evidence for China shows that the slowdown in the pattern of 

energy efficiency improvement has indeed been associated with the export 

increase over the last decade (Zheng et al., 2011). This result is evident in 

Figure 5.14. 

 

Figure 5.14: Energy Intensity and Exports/GDP (Zheng et al., 2011) 

 

                                       

 
133 Note that the results regarding country heterogeneity are quite coherent with those of 

single-country studies. Evidence of the increasing importance of structural effects is also 

provided by the closely related paper by Duro et al. (2010). Interestingly, structural change 

attenuates the convergence in energy intensity that would have been ensured by technical 

change alone. This might pose a limit to the possibility of reducing energy intensity and 

greenhouse gas emissions only with technology improvements. 
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Ma and Stern (2008) find that this slowdown is due to a combination of 

“negative technological progress”, i.e. the adoption of dirty production 

methods, and an increasing (positive) structural effect. Polluting sectors such 

as chemicals are also the ones that have experienced the largest increases in 

energy intensity. 

These results are broadly consistent with the fact that industry relocation in 

developing countries may be associated with the diffusion of dirty production 

methods. Both institutions and technology can explain this finding. First, high 

corruption levels and poor institutions in developing countries prevent the 

achievement of socially desirable goals, such as high energy efficiency, 

especially in the most energy-intensive sectors (Fredriksson et al., 2004). 

Second, the first phase of development is fuelled by physical capital 

accumulation and hence pollution, while the second phase is fuelled by total 

factor productivity growth and by a preference shift towards high-quality goods 

(including the environment). 

 

5.4.5 Energy Abundance, Environmental Regulation, and Industry 

Location 

The theoretical framework introduced by ACT (2001) and the empirical analysis 

based on it assume that capital is a static production factor. In the long-run, 

however, the main effect of a stringent environmental regulation should be 

along the extensive margin, i.e. a relocation of polluting and energy-intensive 

industries in developing countries, rather than along the intensive one, i.e. 

higher relative exports of energy-intensive products from developing countries. 

As a result, a direct examination of the effect of EEPs on firm and sector 

location, rather than on trade patterns, is the most appropriate way to assess 

the consequence of globalization for energy efficiency and pollution. 

 

5.4.5.1 Environmental Regulation and Industry Location 

Considering the effect of environmental regulation on firm location, Mulatu et 

al. (2010) estimate the impact of environmental regulation on a country share 

of production in a certain manufacturing sector with respect to the total for 13 

European countries, jointly considering a host of factors that are likely to affect 

industry location. The variable of interest is the interaction of time-varying 

country-level attributes (i.e. environmental regulation, education, number of 

scientists, etc.) and the respective time-invariant sectoral characteristics (i.e. 

pollution intensity, skilled labor intensity, R&D, etc.). In spite of the similarity 

of the countries considered, the authors find that the pollution haven 

hypothesis (PHE henceforth) is as important as other determinants of industry 

location (e.g. number of scientists) and that the effect is concentrated in 
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polluting industries (e.g. chemicals). Ederington et al. (2005) allow the effect 

of environmental regulation to differ according to the trade partners, i.e. it is 

stronger for developing ones, and according to the intrinsic geographical 

mobility of the industry. For US industries over the period 1978–1992, they 

show that the net trade flow (imports–exports) directly depends on pollution 

abatement costs only for developing countries. Moreover, the effect is 

significantly stronger for less mobile industries.134 Finally, similar findings are 

obtained for Japan by Cole et al. (2010), which also control for other types of 

industry regulation. 

Note that capital flows, and not flows of goods, should be more affected by 

differences in policies and regulation. However, estimating the effect of 

environmental regulation on FDI is fraught with difficulties.135 Cole and 

Fredriksson (2009) consider the issue of endogeneity in environmental 

regulation, in particular the capture of environmental regulation by 

multinational corporations. Using a panel of 14 developed and 20 developing 

countries, they show that the PHE is severely underestimated without 

accounting for the mutual causality between FDI and environmental 

regulation.136 Note that the latter result is consistent with the previous 

literature: the effect of environmental regulation on net trade flows is 

underestimated when endogeneity is not taken into account.137 Xing and 

Kolstad (2002) address the issue of how foreign environmental regulation 

affects USA FDI in 6 industries.138 They use SO2 emissions as a proxy for 

regulation (instrumented with infant mortality and population density) and find 

that laxity of regulation is a significant determinant of FDI in heavily polluting 

industries, such as chemicals and metals. Wagner and Timmins (2009) account 

for the agglomeration bias to study the effect of environmental regulation on 

outward German FDI in 6 sectors and 90 destinations. They find that a large 

                                       

 
134 The results are robust to measuring the propensity of industries to relocate with proxies for 

transportation costs, agglomeration economies, and plant sunk costs. 
135 First, measures of environmental regulation based on laws and government policies are 

often endogenous to the industry structure through lobbying. By way of example, multinational 

firms might capture environmental regulation in the host developing country, especially in the 

presence of poor institutional quality. See, e.g., Cole and Fredriksson (2009) and the literature 

cited therein. Second, what matters is not environmental regulation in the home country, but 

the difference in regulation between the home and the destination country. However, precise 

measures of regulation in destination countries, usually developing ones, are often unavailable. 

Third, neglecting the agglomeration effect might bias the OLS estimates in so far as the 

concentration of polluting industries induces a regulatory response. 
136 They also show that the effect of FDI – instrumented with proxies for public infrastructures 

– on environmental regulation is mediated by the quality of the host country institutions. In 

particular, FDI has a negative effect on environmental regulation only in countries with low 

institutional quality. 
137 See Ederington and Minier (2003) and Levinson and Taylor (2008). 
138 There is a large literature for US states finding a weak pollution haven effect; see Keller and 

Levinson (2002), List and Co (2000), and Millimet and List (2004). 
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and statistically significant PHE emerges, especially for chemicals, only after 

controlling for the FDI stock in the sector–destination pair, i.e. the proxy for 

agglomeration.139 Finally, the study by Cole et al. (2011) on pollution in 

Chinese cities shows that FDI significantly increases the concentration of 

several pollutants in a significant way. 

 

5.4.5.2 Energy Prices, Energy Abundance, and Environmental Regulation 

While there is a large literature on environmental regulation and firms’ 

location, less attention has been paid to examining the effect of energy 

abundance on firms’ location as energy is often considered an easily tradable 

commodity. Three recent papers attempt to fill this gap for, respectively, OECD 

countries, Chinese provinces, and US states. These articles share two common 

motivational facts: local energy prices are negatively correlated with energy 

abundance and the cross-sector variation in energy intensity is at least as 

large as the one in skilled labor or capital, so there is room for this variable to 

play a role in firm location. 

Gerlagh and Mathys (2011) use 10 broad sectors in 14 developed countries for 

the period 1970–1997 to study the effect of energy abundance on trade and 

sector output. In line with the methodology of Mulatu et al. (2010), the 

variable of interest here is the interaction between a time-varying (sector-

invariant) measure of energy abundance and a time-invariant measure of 

sectoral energy intensity. The authors find that both the location and the net 

trade flow of energy-intensive industries are positively affected by energy 

abundance.140 Hotz (2012) carries out a similar analysis for Chinese provinces 

over the period 1995–2009 only for industry location, measured with the 

output share of industry i in provinces p with respect to the total. Her results 

also point to an important role of energy abundance in the location of energy-

intensive industries. For US states during the gas-boom period, 2001–2009, 

Michielsen (2013) adopts an approach similar to previous papers, but with 

time-varying sector intensities and distinguishing between the direct effect of 

energy abundance and the indirect effect of energy prices. The effect of energy 

                                       

 
139 For two other pollution-intensive industries (paper and primary metals), there is no 

evidence of a pollution haven effect, probably due to the lack of geographical mobility of these 

industries (Ederington et al., 2005). 
140 Energy abundance (i.e. energy per worker) is instrumented with energy self-sufficiency (i.e. 

the ratio of production over consumption) to avoid partially reverse causality problems. The 

reason why there is reverse causality in energy and environmental policies is quite standard: 

energy abundance affects the structure of the economy, which in turn affects the power of 

several lobbies bargaining on various types of regulation. For instance, the more abundant a 

country is in conventional energy, the stronger is the energy lobby and the weaker will be the 

support for renewable energy (see Vona and Nicolli, 2013). 
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on VA location is large, statistically significant, and only partially captured by 

energy prices.141 

To our knowledge, the study by Kahn and Mansur (2010) is the only one to 

examine the effect of both environmental regulation and energy abundance on 

the location choice of 21 manufacturing industries in counties in the USA for 

1998–2006. In particular, the location choice is allowed to depend on three 

county attributes, i.e. the labor-to-capital ratio, energy consumption per unit of 

output, and pollution intensity, under the assumption that firms should avoid 

counties where the production factor that they use intensively is more 

expensive.142 Comparing sectoral employment in adjacent metropolitan 

counties, they find that higher electricity prices have a negative effect on 

employment in industries with “medium” and “high” energy intensity (primary 

metal, petroleum, textile mills, and wood products), pollution-intensive 

industries relocate to counties with laxer environmental regulation, and 

regulations affect both the intensive and the extensive margin. 

 

5.4.6 Summary 

The findings of this Section are quite clear and robust regarding the effect of 

trade on energy efficiency and environmental quality, on the one hand, and of 

EEPs on industry and firm location, on the other. 

The effect of trade on energy intensity and pollution crucially depends on the 

stage of development of a country. While trade seems to increase energy 

intensity, its effect is significantly larger in developing countries and seems to 

have increased over time (although further research is required to disentangle 

the effect of trade from that of structural change). In turn, while trade and 

growth have slightly decreased the emissions in developed countries, the 

opposite is true for developing countries. The gap in environmental regulation 

between developed and developing countries is the most likely candidate to 

explain this finding as it is driven by an increase in pollution and energy 

intensity in most polluting (and energy-intensive) industries. Moreover, studies 

on the effect of environmental regulation on FDI and trade flows also 

corroborate this finding. Once the endogeneity of EEPs is properly considered, 

countries with lax environmental regulation do attract polluting industries. 

                                       

 
141 Note that coal abundance drives this result compared with more mobile energy carriers, 

such as oil and natural gas, in both this paper and the one on China. Using a similar 

methodology, Crafts and Mulatu (2005) also find that coal is an important and statistically 

significant location factor for UK regions between 1871 and 1931, controlling for a wealth of 

location factors suggested by trade theories. 
142 That is, with strict environmental regulation if they pollute above the average, with high 

electricity prices if they use energy intensively, and with strong unions if they use labor 

intensively. 
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Although this effect is particularly strong when trade or FDI with developing 

countries is involved, studies on EU countries and US states also confirm that 

environmental regulation is a key factor affecting the location of polluting 

industries. Finally, broadly defined measures of energy abundance (i.e. energy 

prices, energy dependence, etc.) are very important in the location of energy-

intensive industries. 

There are, however, three problematic points, and hence avenues for future 

research, that are not addressed by the literature. First, following ACT, studies 

usually approximate demand for environmental quality with income. To what 

extent is income per capita a good proxy for the demand for environmental 

quality and energy efficiency? Approximating green preferences with income is 

equivalent to assuming that preferences for environmental quality are 

homothetic (Vona and Patriarca, 2011). If trade increases inequality and green 

preferences are non-homothetic, as suggested by several studies, the 

decomposition proposed by ACT suffers from an omitted variable bias.143,144 

Note that this issue is also relevant to the literature on EEPs and FDI. 

Second, in the approach of ACT, it is essential that capital and energy/pollution 

are complements in order to interpret the effect of capital as a compositional 

effect. However, the recent meta-analysis by Koetse et al. (2008) shows that 

capital and energy are substitutes. In this case, the interpretation of the 

results becomes cumbersome: a negative elasticity of energy efficiency and 

pollution to capital may merely reflect a vintage effect on capital, hence being 

itself a technological effect. Moreover, sectoral energy or pollution intensity is 

often considered invariant over time, but it is likely to vary in response to 

changes in technology. It therefore seems essential in future research to 

extend the existing studies to include explicit proxies for technology and to 

allow the sectoral energy intensity to change over time. 

Third, strategic behaviors and coordination failures are likely to be important 

determinants of EEPs. Both the differences in environmental regulation (for 

dirty industries) and the increased offshorability of green jobs (for green 

industries) can deter the approval of ambitious EEPs, including subsidies for 

renewables, in developed countries. A so-called “regulatory chill” in developed 

                                       

 
143 Sociological studies using value and social surveys show that “[the] concern for quality-of-

life issues, such as freedom of speech, liberty and environmental protection ... arise only after 

individuals have met their more basic materialist needs for food, shelter, and safety” (Gelissen, 

2007, p. 393; see also Diekmann and Franzen, 1999). 
144 Note that in the ACT model the effect of trade on the environment depends on the elasticity 

of marginal damage with respect to income. This elasticity is an implicit function of a political 

process – green or brown voters – that ultimately depends on the distribution of income. Note 

also that the magnitude of the income increase due to trade can be small compared with the 

effect of other production factors on income. To account for this, it would be fruitful to include 

a finer distinction of the relevant production factors in the reduced-form empirical specification. 
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countries might have negative long-term effects on environmentally friendly 

technological solutions, which are mainly driven by policy interventions. 

Understanding the extent to which both extremely green and extremely 

polluting industries are relocating to developing countries to benefit from the 

differences in regulation and EEPs is an open issue deserving further 

investigation. 

 
5.5 The Recent Years and the Outlook for the Coming Decades 

The recent period is just too close to provide statistical information that could 

be exploited by the many studies mentioned above, which are devoted to the 

analysis of more structural factors. However, the 2007–2008 crisis and the 

deep recession that followed have brought about changes in trends that may 

not be only transitory. Figure 5.15 presents the evolution of energy demand 

and GDP over the last 40 years. The decoupling between economic activity and 

total energy use that has occurred in advanced countries is apparent. 

Remarkably, this has not been the case for the non-OECD group, in which the 

GDP growth remains a strong driver of the energy demand, and the post-2007 

crisis does not seem to have had any effect. On the other hand, the dip 

associated with the crisis is clearly evident for OECD countries, whose energy 

demand trend is being affected by a recession-induced reduction together with 

the impact of energy efficiency policies. Understanding the relative importance 

of these two factors in explaining the fall in energy demand, in particular for 

electricity, represents a topic for future research. 

 

Figure 5.15: Energy Demand and GDP for OECD and non-OECD Countries 
1970–2012 (IEA WEO, 2013 – trillion dollars 2012) 

 

 
 
A related consideration is whether these trends will continue in the immediate 

future. This will depend primarily on the EEPs that will be adopted aiming to 
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curb the emissions of greenhouse gases: as Figure 5.16 shows, aggressive 

climate policies – compatible with the very recent evidence and required effort 

presented in the IPCC Fifth Assessment Report on climate change – will require 

further decoupling between economic activity, which will hopefully resume its 

growth, and energy consumption.145 

 

Figure 5.16: World Energy Demand and CO2 Emissions by Scenario 

1990–2035 (IEA WEO, 2013) 
 

 
 

It is perhaps a peculiar coincidence that the new big discoveries and increased 

production of hydrocarbons from unconventional sources, especially gas and 

especially in the US, have taken place since 2008. However, they have had a 

big impact on the prices of gas and, more generally, of energy. This is 

effectively shown in Figure 5.17, which shows that the final prices have risen in 

the last ten years in major economies but at different rates, leading to 

significant differences in price levels today. 

 

 

 

 

 

 

 

 

 

                                       

 
145 See http://mitigation2014.org/report. 
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Figure 5.17: Weighted Average Industrial (After Tax) Energy Prices by 

Countries 2002–2012 (IEA WEO, 2013 – Real Dollars/Toe) 
 

 
 
The consequence of new gas discoveries is behind the lower price level of the 

US after 2008, which is quite evident in the last figure, and this has driven a 

large price differential between that country and other economies, most 

notably Japan, which has obviously also affected electricity prices. 

According to Figure 5.18, these regional price differentials are expected to 

persist, although reduced from today’s high levels. As stated in the 

introduction to this report, energy-intensive industries are and will be 

especially affected, owing to the high share of energy in the total production 

costs: on average 70% for petrochemicals, 55% for fertilizers, 37% for 

aluminium, 32% for cement, 25% for iron and steel, and 20% for pulp and 

paper. 

 

Figure 5.18: Natural Gas Prices by Region 

1990–2035 (IEA WEO, 2013–2012 Dollars/Btu) 
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Energy-intensive industries worldwide account for around one-fifth of industrial 

value added, one-quarter of industrial employment and 70% of industrial 

energy use. If the recent trends in energy supply and prices continue, the 

geography of value added is likely to undergo significant changes in the next 

few decades: the US, together with key emerging economies, will increase its 

export market share for energy-intensive goods, while the EU and Japan will 

see a sharp decline: the size of these changes, estimated by the IEA, is 

represented in Figure 5.19. The economic recovery and the role of energy and 

environmental policies, leading to further expansions of renewable energy 

sources and to further energy efficiency savings, are the other factors that will 

possibly depict a different world from the one we knew until 2007–2008. 

 
Figure 5.19: Share of the Global Export Market for Energy-Intensive Goods 

(IEA WEO, 2013) 
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Appendices 

 

Data Sources (not previously mentioned) 

Figures 5.1–5.2: EUSILC database, elaborations made by Mulder and De 

Groot (2013) (http://www.petermulder.net/data). 

Figure 5.3: GDP per capita from Penn World Tables 

(https://pwt.sas.upenn.edu/); Polity2 is from the Polity Four 

Project on Political Regime Characteristics and Transitions 

(http://www.systemicpeace.org/polity/polity4.htm); the 

Environmental Sustainability Index (ESI) developed by Yale 

and Columbia University, together with the World Economic 

Forum and the European Commission 

(http://sedac.ciesin.columbia.edu/data/collection/esi/). 

Figure 5.4:  Energy prices are from the International Energy Agency 

(http://www.iea.org/) and are gross of taxes. 

Figure 5.5:  International Energy Agency, World Energy Outlook 2012. 

Figure 5.6:  Allcott and Keniston (2013). 

Figure 5.7:  World Bank data set 

   (http://data.worldbank.org/topic/energy-and-mining). 

Figure 5.8: Pollution is CO2 emissions and data are from the World 

Bank, energy intensity is from the US EIA, and population 

density is from the ESI data set. 

Figure 5.9:  World Bank, IEA, US EIA. 

Figure 5.10: Baghdadi and Jansen (2010). 

Figure 5.11: The data set on renewable energy policies is from the IEA, 

assembled by Nicolli and Vona (2012); the Gini index, our 

measure of inequality, is from the Standardized World 

Income Inequality Database  

 (http://myweb.uiowa.edu/fsolt/swiid/swiid.html); the Index 

of Perception of Corruption is from Transparency 

International 

(http://www.transparency.org/research/cpi/overview); 

other data are from above-mentioned sources. 

Figure 5.12: The indicator of product market regulation developed by the 

OECD 

(http://www.oecd.org/economy/growth/indicatorsofproduct

marketregulationhomepage.htm). 

Figure 5.13: Jakob et al. (2012). 



199 

Figure 5.14: Zheng et al. (2011). 

Table 5.1: EUSILC database, elaborations made by Mulder and De 

Groot (2013) (http://www.petermulder.net/data). 

Table 5.2:  the World Bank for Energy Dependency. 

Table 5.3:  Sawhney and Kahn (2012). 

Table 5.4: The indicator of product market regulation developed by the 

OECD 

(http://www.oecd.org/economy/growth/indicatorsofproduct

marketregulationhomepage.htm). 

Table 5.5:  Mulder and De Groot (2013). 

 

Appendix 5.1: List of Industries with the Values of Their Characteristics 
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Appendix 5.2: Empirical Evidence on the Natural Resource Curse: A Summary 

of Studies 
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Appendix 5.3: Upstream and Downstream Manufacturing Industries 

 
Appendix 5.4: Energy Mix and Energy Use, Developing and OECD Countries 
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6. Conclusions 
 

The very rapid increase in manufacturing value added in emerging economies 

induced many analysts to forecast a gradual – yet eventually complete – 

transfer of industry towards these regions. Instead, a division of labor is 

emerging, whereby advanced countries specialize in high value added activities 

and latecomers specialize in mass low value added industries. Relative to 

emerging countries, mature economies have been able to preserve a 

competitive edge, which has been based on productivity gains rather than on 

the expansion of industrial employment, also through large internal and 

international migration flows. The steady growth of real industrial value added 

over the last fifty years occurred also thanks to the reorganization of the 

production process along global and regional value chains. The consequent 

reallocation of industrial activities was instrumental to the rise of emerging 

economies, particularly Asian ones, and partly explains their growing share of 

world real value added.  

At the same time, the unbundling of the production process spawned a 

complex network of value chains, both global and local, between and within 

continental regions. The global network is increasingly becoming self-organised 

around three dominant nodes: ‘Factory America’, ‘Factory Europe’, and 

‘Factory Asia’. The first two currently control a large fraction of the global value 

added thanks to their focus on high-tech stages of production. The third node 

is steadily gaining importance but it is still focused on low-tech production. 

An analysis of the underlying drivers provides ambiguous predictions. Three of 

the six key drivers of the geography of manufacturing value added that what 

we have highlighted seems to work in favor of ‘Factory Asia’. These are the 

geography of final demand, the geography of labor and human capital and the 

geography of energy. The remaining three drivers, however, cast doubt on the 

ability of ‘Factory Asia’ to catch up with ‘Factory America’ and ‘Factory Europe’ 

in terms of productivity, and hence competitiveness, in the near future. These 

are the geography of the business environment, the geography of innovation, 

and the geography of management practices. 

Two polar qualitative scenarios may emerge in the long run. In one scenario, 

China (but also Brazil and India), with the education of its workforce, improves 

the quality of its business environment and manages to climb the ladder of the 

value chains towards the high-tech stages. In this scenario, manufacturing in 

mature economies will decline. In the alternative scenario, mature economies 

will maintain their supremacy in the ease of doing business, innovation, and 

sound management practices, relegating emerging economies to the low-tech 

stages of the global and regional value chains. 
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Taking a stance on which scenario is most likely to emerge in the long run 

requires a deeper understanding of the complex forces at work beyond that 

currently provided by the existing literature. Overall, these predictions do not 

necessarily imply a zero-sum game. It is most likely that manufacturing will 

continue to be viable both in mature and in emerging economies as 

competitive, regional, albeit interconnected, poles will emerge. 

This pattern of possible geographical polarization is also strictly intertwined 

with population movements. The rise of industrial value added in emerging 

countries rested on an infinite pool of unskilled workers inflated by internal and 

international migration. The growth of productivity in mature economies, 

innovation processes and technological advancements were instead partly 

favored by the presence of foreign skilled individuals. What will be the 

evolution of world migration over the next decades?  

This volume argues that economic factors favoring population movements are 

likely to become stronger. Despite the increasing integration of the world 

economy, there is still a strong persistence in the gaps in GDP per capita and 

in occupational wages around the world. As long as substantial differences in 

the standard of living persist between countries, population movements will 

continue. At the same time, the direct (e.g. air transport) and indirect (e.g. 

availability of Internet connections) costs of movement have substantially 

decreased, and they are likely to continue to fall in the future. Moreover, 

migration is a cumulative phenomenon, in which a key role is played by the 

existence of co-ethnic networks. Therefore, as the number of international 

migrants increases, the size of the network becomes larger too, which may 

further motivate more people to leave their country of origin. 

If the economic drivers are all consistently pushing towards an increase in the 

size of population movements, a tightening of destination countries’ policies 

might trigger a resistance to further migration. As the public opinion and policy 

makers become ever more concerned by the size of their country’s immigrant 

population, the pressure to introduce more restrictive immigration policies may 

increase. It is likely that, in most countries, opportunities for immigration of 

unskilled workers will be severely restricted in the future. As a matter of fact, 

many destinations, particularly among mature countries, are effectively sealing 

their borders to unskilled immigrants, while leaving their doors open only to 

highly educated foreigners or to workers with skills that are deemed to be 

experiencing a shortage among the native population. These policies will cause 

considerable changes in the skill mix of foreign and domestic resident 

population, possibly reinforcing income and productivity gaps between 

advanced and emerging economies. 

Finally, how are these changes in the global allocation of industrial value added 

and population have on energy efficiency, technology competition, emission 
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reductions, and global energy and environmental policies? Also in this domain 

there is a considerable gap between developed and developing countries as 

measured by energy efficiency. We show that the drivers of this gap are 

generally aligned to those affecting differences in productivity. Both 

(productivity and energy efficiency) are generally the outcome of a broader 

conducive environment mixing advanced technological capabilities with 

consumers and voters demand for sophisticated and clean products. 

Technology transfer and cleaner FDI are normally advocated as the standard 

solutions to fill the energy efficiency gap. However, a prerequisite for a 

successful technology transfer is that the receiving country has the appropriate 

technological capabilities to introduce and implement the new technologies and 

also an institutional environment conducive to environmental protection. 

The report shows that cross-country heterogeneity in energy and 

environmental policies is indeed a source of divergence in the patterns of 

energy efficiency improvements and emission reductions, especially between 

developed and developing countries. What is not yet fully understood is how 

far, in turn, energy and environmental policies affect employment, 

productivity, and international competitiveness. The node is of course the 

trade-off between the regulatory burden and the ability of the industrial 

system to respond with effective technological innovations able to increase 

productivity and sometimes create new jobs in the longer term.  

This trade-off is especially critical and also unstable, because the energy sector 

is characterised by high technological uncertainty. For example the relentless 

fight against global warming and the consequent direction of technical change 

towards emission abatements can be weakened by unconventional gas 

discoveries. In the absence of a common global commitment, the exploitation 

of unconventional gas might imply that embracing the green revolution would 

possibly lead to a loss of international competitiveness. One key aspect 

affecting trends (and they relative costs and benefits) in these energy 

transitions is human capital. Investments in education and training or inflows 

of skilled individuals will be required to smooth the skill mismatches that are 

likely to emerge in these energy transitions. 

This report argues that public support for both renewables and energy 

efficiency is a key driver of technological improvements. The support for such 

policies is in general considerably weaker in fast-growing countries than in 

developed ones. This gap in preferences might induce a relocation of pollution 

intensive activities towards countries with less stringent policies and associated 

job losses. Yet, energy-scarce countries, such as India and China, might 

eventually be forced to undertake serious policy initiatives in support of 

renewables, energy efficiency, and pollution reduction in urban areas, 

consequently favoring a leveling of the playing field for global competition.  
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Although such a pattern is of course desirable, there are several conditioning 

factors affecting its likelihood. First, there is no mechanical relationship 

between growth in per capita income and support for green energy. If income 

expansion is accompanied by an increase in inequality, the median voter will 

not necessarily care more about environmental quality, compared with, e.g., 

food, transport, and housing. Secondly, market integration might reinforce the 

lobbying power of multinational corporations vis à vis the state. Finally, income 

volatility and extreme events, like the current financial crisis, can hinder the 

support for energy efficiency and environmental policies as policy priorities 

would increasingly shift towards employment and social services. 

We have here summarized the key patterns identified in this volume. The 

volume shows from and analytical and an empirical perspective why it is very 

important to jointly analyze the geography of value added, migration flows and 

the demand and supply of energy. This evolution is not pre-determined, nor 

yet fully understood. Here we essentially raise questions and define a 

framework for future analysis. This future analysis will be based on several 

papers addressing some of the key important unanswered analytical questions 

in depth. In what follows we list the key findings of the volume and the 

questions they raise that will be tackled in the reminder of the project.  

 There is a persistent division of labor in industry between mature 

and emerging economies. Industrial growth in mature economies is 

driven by high productivity, quality and value added. In emerging 

countries, the rapid expansion of manufacturing is essentially 

driven by a constantly rising labor force.  

o What factors underlie this pattern?  

o Is this the outcome of the global fragmentation of the 

production chain? 

o Is it outsourcing? 

o Or just high end production and brands? 

 The division of labor of industrial activities clearly mirrors energy 

efficiency. How are industrial patterns related to the supply of 

energy, environmental and energy policies and energy prices? 

o How is energy intensity related to the product mix of 

industries? 

o How is this link affected by energy and environmental 

policies? 

o Broadly, do energy and environmental policies affect green 

growth? 

o Can these patterns be observed in trade flows? 

 Geographical patterns in industrial activities are also mirrored by 

migration patterns.  
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o What is the relationship between the division of labor in 

emerging and mature economies and industry and migration 

flows? 

o How is the size and the skill composition of migrants affected 

by the characteristics of the economy in countries of origin 

and destination? 

o In turn, how do migration flows affect industrial activities? 

o What about other specific factors affecting migration flows, 

such as the diversification of economic activities and their 

relationship to risk aversion attitudes of migrants? 

o And for emerging countries, what is the role of large supplies 

of unskilled labor through migration flows? 

 Economic activities are highly concentrated. The geography of 

industrial production, energy consumption and population 

movements is driven by the fortunes of specific locations, such as 

cities.  

o How can the economic expansion/contraction of cities be 

explained? 

o By specialization and agglomeration economies? 

o By the migration of more or less skilled individuals?  

o By the availability of special energy sources? 

o By the restriction of population movements? 

 Energy resource rich countries and their economic development 

affect the world economy through the levels of supply and prices of 

their commodities.  

o What are the underling drivers of these patterns? 

o How important is the availability of personnel with adequate 

skills and how can skill shortages be overcome through 

migration? 

o How far political instability and conflicts in these countries 

affect and are affected by the price of natural resources? 

Finally, the project will also develop a scenario-paper on Europe, which will be 

an integrated forecasting exercise combining the three pillars of this project 

within a computing general equilibrium framework, based on the analytical 

issues developed in the academic papers. 
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