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EXECUTIVE SUMMARY

This study aims to analyse the interactions between the evolution of EU and regional
trade patterns and the trends in EU manufacturing on the one hand, and the influence
of industrial and regional competitiveness factors on trade and industrial developments,
on the other. It includes descriptive data on regions within 13 EU Member States, namely
Belgium, Germany, Greece, France, Croatia, Italy, the Netherlands, Portugal, Romania,
Slovenia, Spain, Finland and Sweden.

The study first looks at the main trends and factors behind manufacturing evolution in
the EU. Manufacturing remains a driving force behind EU trade: industry accounts for
over 80 % of EU exports, and the value of trade in goods is three times the value of trade
in services. Nevertheless, a decline in the weight of employment in the EU manufacturing
sector – and in particular a decline in the output of certain manufacturing sectors
involving mainly low/medium-low-technology-intensive sectors – has been linked to
trade patterns. The latter include a rising export advantage for the EU in high/medium-
high-technology-intensive manufacturing sectors (such as pharmaceuticals and cars), as
opposed to low/medium-low-technology-intensive goods (such as metals and textiles),
as well as a rising share for the Chinese and dynamic Asian economies in trade in
manufactured goods. Still, the EU is very strongly inward-oriented for the time being,
and global value chains have most probably been a driving factor behind the
delocalisation of enterprises from western to eastern Europe. There is also a recent trend
of reshoring in certain manufacturing activities. Trade patterns may only give a partial
explanation for trends in manufacturing. Indeed, recent developments in manufacturing
sectors are also the outcome of technological innovation and the increased role of, and
demand for, services. Automation, and digitalisation in particular, lead to increased
productivity of manufacturing, potentially raising wages but also lowering demand for
employees, whose tasks can become automated. In addition, demand for services entails
a reallocation of resources and labour from manufacturing to services.

Trade, in particular EU trade specialisation towards high/medium-high-technology-
intensive goods, is considered one of the patterns behind the decline of certain
manufacturing sectors. It is therefore important to observe regional trade patterns and
the most recent developments more closely, in particular with respect to export
performance in low/medium-low and high/medium-high-technology-intensive goods.
The study specifically looks at descriptive data on exports of 102 regions from seven EU
Member States (Belgium, Croatia, Germany, France, Italy, Portugal and Romania).
Though in general regional trade has a rather diversified export base, there are some
exceptions and the level of sectoral specialisation differs across EU regions. There are
still a certain number of regions with higher shares of exports in low/medium-low-
technology-intensive goods. Though many such regions have seen an increase in their
export shares of high/medium-high-technology-intensive sectors, a radical change
toward greater export shares of high-technology-intensive goods from low-technology-
intensive goods was only found in certain German Länder. Changes in patterns of
specialisation are rare and they entail a change in allocation of resources and technology.

The main lesson of the trade specialisation theory is that trade is fostered by
comparative, rather than by absolute advantage. Even if a country can produce all of its
goods at a cheaper price than other countries, doing so would not result in an optimal
allocation of resources. Instead, such a situation would create trade opportunities for
those other countries through comparative advantages. The new trade theory shows
that it is possible for same-sector exports and imports to coexist (intra-industry trade).
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In such situations, export competitiveness is led by the sectors' capacity to specialise in
varieties of goods or to integrate in global value chains (trading in parts and/or final
assembled goods). Size matters for competitiveness in intra-industry trade as the firm
needs to lower costs (via firm-level economies of scale) in order to achieve competitive
ground. However, clusters (agglomerations) of firms can help with the size handicap by
achieving lower costs through proximity of vertically-related firms (suppliers) and
services-related firms, and an easier transfer of knowledge-promoting innovation.

Gains from trade are mainly derived from trade specialisation, which allows more
efficient resource allocation, resulting in lower costs, higher productivity, and higher
varieties of goods available to firms and consumers at a lower price, and more
competition and innovation. Gains from trade are however not necessarily evenly
distributed across the EU. EU regional growth strategies are diverse, and very few regions
actually have trade-oriented economies with trade-to-GDP ratios higher than 100 %.
Unsurprisingly, this is the case of the top local exporters (such as core exporting regions
in Belgium, Portugal, Romania and two city-Länder in Germany). At the other extreme of
the spectrum, only a few regions are inward-oriented and highly specialised
(concentration of exports in just a few sectors). They are highly dependent on their top
exports and could be at risk of increased vulnerability.

There is a clear core-periphery pattern among EU regions, with strong disparities across
them. Export performance is positively and strongly correlated with GDP, and trade is
highly concentrated in a few regions in each Member State analysed. The New Economic
Geography (NEG) theory does predict a certain level of agglomeration. By further
analysing the core-periphery patterns in Italy, France and Spain, it is possible to observe
that export performance is correlated with the regional competitiveness index (RCI). The
RCI is positively correlated with low/medium-low-technology-intensive goods, even
though it seems to be negatively correlated with the export share of low/medium-low-
intensive goods. The reason for this seemingly counterintuitive result is that several
variables within the RCI are strongly correlated with high-technology-intensive goods
and therefore provide advantages for such goods (for example higher GDP, stronger
innovation and patenting intensity, improved education and training). Thus, a higher RCI
will tend to signify a relatively lower share of low/medium-low technology in total
exports as opposed to a higher share in high/medium-high-technology goods. As
mentioned in a 2016 study by the Vienna Institute for International Economic Studies,
different regional competitiveness factors will promote a comparative advantage in
sectors exporting high-technology-intensive goods, as opposed to an advantage in
sectors exporting low/medium-low-technology-intensive goods. In order to engage in a
smart specialisation strategy, regions must therefore be aware of their different
comparative advantages, their emerging sectors and strengths, and the factors that
promote competitiveness in those sectors.

The study concludes by looking at factors other than trade, affecting regional
competitiveness. These include energy prices, environmental legislation, skill levels, and
research, development and innovation. Finally, foreign direct investment (FDI) is also
frequently associated with regional development and plays an important part in
emerging export sectors and changes in trade specialisation.
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1. Introduction
1.1. Patterns of trade and regional inequalities
The EU remains the world's largest exporter of manufactured goods and services.1 The
economic importance of industrial activities is obvious, considering the fact that industry
accounts for over 80 % of EU exports and 80 % of private research and innovation.
Industry provides a quarter of all private sector jobs and each additional job in
manufacturing creates 0.5-2 jobs in other sectors, particularly services.2 Industry is
generally competitive, as it invariably achieves a trade surplus with the rest of the world.
Manufacturing, in particular, is one of the few areas of economic activity in which the EU
outperforms the USA in terms of productivity, especially in industries where innovations
stem from in-house research and development.3 It can largely adapt to changing
conditions, such as rising energy prices, and to stringent environmental legislation.

At the same time, manufacturing output has decreased sharply in certain sectors, and
the weight of employment in manufacturing has decreased over time. The emergence of
the Asian exporters and, in particular, of the Chinese exporting capacity has been blamed
in the past for the crises experienced by certain EU manufacturing sectors. Trade
patterns and trade specialisation are indeed among the factors behind the evolution
undergone by EU and regional manufacturing. However, other factors are also involved
in determining developments in the manufacturing sector and exports' competitive
advantage. In particular, new technological developments (such as automation and
digitalisation) as well as a rising demand for services play an important role in this regard.
Moreover, manufacturing specialisation and exports advantages may also be shaped by
competitiveness factors.

Therefore, this study analyses first of all the role that trade and other factors play in
shaping EU manufacturing patterns (Section 2). It then goes deeper into the analysis of
EU regional trade strategies and the factors behind trade specialisation as derived from
trade theory (Section 3). Next, it shows that there is a core-periphery pattern in EU trade
that leads to an uneven distribution of trade gains (Section 4). This core-periphery
dynamic could be due to trade dynamics, but it could also be related to regional
competitiveness factors and the need for regions to create strategies reinforcing their
competitiveness in areas where they have comparative advantages. Finally, the study
looks at other factors that drive and affect regional competiveness, including FDI
(Section 5).

1.2. Methodological issues related to statistics on regional trade
This study analyses the main trade theories as well as the empirical evidence in the
available literature. It also uses regional trade data collected by national authorities. As
regional trade data are not currently available from Eurostat or harmonised at EU level,
it is impossible to compare them across countries. To compile such data, some countries
have relied on information in their customs and industrial registers. One of the
drawbacks is that such data are susceptible to distortions, as the methodology used for
compiling them could attribute trade to the companies' administrative seats, which are
sometimes located in a different region than that in which production took place. This

1 Eurostat data.
2 European Commission, For a European Industrial Renaissance, COM(2014) 14.
3 European Commission, EU productivity and competitiveness: An industry perspective, 2014.

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52014DC0014
https://ec.europa.eu/docsroom/documents/3032/attachments/1/translations/en/renditions/native
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might partly explain why trade data sometimes appear disproportionally bigger for
capital cities than for other regions, as is the case in Sweden. Other countries, however,
seem to avoid making this localisation error. Yet other countries have, due to the
methodological difficulties involved, not collected such data. In light of the above, the
data analysed in this study may not always be accurate. They should nevertheless give
some idea of the way regional trade evolves. Some Member States do not distinguish
between extra-EU trade (trade with countries outside the EU) and intra-EU trade (trade
among EU Member States). Whenever available, this study has used extra-EU trade data.
Few countries provide detailed product data. In analysing trade by sectors, the study has
only used countries that provided its authors with NACE4 or CN5 data (SITC16 being too
aggregated to allow analysing the importance of different manufacturing industries).

Finally, EPRS is not able to engage in in-house econometric analyses at present.
Therefore, in the absence of solid econometric analyses, it has not always been possible
to draw solid conclusions in the context of this study.

4 The Statistical classification of economic activities in the European Community.
5 The Combined Nomenclature.
6 The Standard International Trade Classification.
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2. Factors shaping EU manufacturing trends and globalisation
2.1. EU manufacturing patterns
2.1.1. The decline in EU manufacturing

Figure 1 – Share of agriculture, industry and services in EU GDP, 1992-2015

Source: World Bank.

The share of industry in EU GDP has slightly declined over the past 13 years (see Figure 1)
and the weight of manufacturing activities in EU employment has also decreased (see
Figure 2). In its 2014 communication 'Advancing manufacturing paves way for future of
industry in Europe', the European Commission both highlighted the importance of the
manufacturing sector for the European economy and depicted its decline in the past
decade. In particular, it showed the drastic decrease in EU manufacturing share of gross
value added and the extent of employment loss.7 Figure 2 shows that the weight of
manufacturing in EU-28 employment did indeed decrease sharply from 2008 to 2010, yet
this decrease slowed down after 2011. Moreover, in Figure 3 Eurostat data reveal that
various manufacturing activities registered a growth in output from 2010 to 2016. They
also show that a decline in output and lower growth rates were registered in
low/medium-low-technology-intensive goods, such as food, textile, metals, paper and
wood-related products, while high/medium-high-technology-intensive goods, such as
electronics and machinery, chemicals, pharmaceuticals and vehicles, experienced an
increase in output.

7 Task Force on Advanced Manufacturing for Clean Production, Report on the Advancing Manufacturing
paves way for future of industry in Europe, 2014.
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Figure 2 – Weight in EU-28 employment of main NACE Rev_2 economic activities

Source: European Union Labour force survey (EU – LFS), 2015.

Figure 3 – Manufacturing output growth trends in the EU, 2010-2016

Source: Eurostat.

http://ec.europa.eu/eurostat/statistics-explained/index.php/Employment_and_labour_demand
http://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20170327-1
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The drop in EU manufacturing employment was generally attributed to essentially three
different factors:

 trade patterns, shifts toward lower-cost countries and in particular the
emergence of China as well as the advantage of high-technology-intensive goods
over other types of goods;

 technology and its related productivity effects, allowing for greater output
without increase in employment;

 a demand effect due to an increased demand for services.

The latest OECD8 study shows that trade specialisation and global production tend not
to be the main factor behind the evolution of manufacturing employment. While imports
seem to play an important role in the UK, technology and consumer preferences seems
to have changed more drastically in the economies analysed by the OECD (see Figure 4).

Figure 4 – Factors explaining the decline in manufacturing jobs
(average annual percentage point change in share of total employment, 1990-2008)

Source: OECD Economic outlook, 'Better, but not good enough', presentation by C. Kastrop at the EPRS roundtable
on 20 June 2017.

The sections below focus on trade and global value chains and on selected important
non-trade trends (in particular, automation, services and digitalisation) that are shaping
the industry in the EU and the world and are likely to continue having an impact in the
future.

2.1.2. Trade and manufacturing in the EU
One of the reasons for the declining share of manufacturing in value added has been
associated with trade patterns. The EU share of global trade in goods and services is
slowly declining, mainly due to the increasing importance of Chinese trade and to a lesser
extent of other dynamic Asian economies (see Figure 5). Nevertheless, the EU remains

8 OECD Economic outlook, 'Better, but not good enough', presentation by C. Kastrop at the EPRS
roundtable on 20 June 2017.
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the world's largest exporter of manufactured goods and services.9 In terms of value,
trade in goods remains much more important than trade in services. According to
Eurostat data, in 2016 manufactured goods made up 83 % of all EU exports and
accounted for three times the value of trade in services.

Figure 5 – Exports and imports for trade in goods, services and investments as a share
of total world trade, 2005-2015

Source: DG Trade.

Figure 6 – World goods trade as a share of world goods exports, volumes

Source: OECD-WTO; OECD Economic outlook, 'Better, but not good enough', presentation by C. Kastrop at the EPRS
roundtable on 20 June 2017.

9 Eurostat.
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The EU remains one of the most liberalised economies in the world, notwithstanding the
continued existence of tariff peaks in agricultural goods (see Map 1). Notwithstanding its
trade openness, the EU is also one of the main users of trade defence measures (see
Figure 7). In Figure 8, it is observed that over the 1981-2013 period, anti-dumping duties
imposed on China were concentrated in import-competing manufacturing sectors, such
as metals, chemicals and textiles. These are also the sectors that exhibit lower growth or
decreasing trends (see Figure 3).

Map 1 – Average tariff applied for non-agricultural goods, 2015

Source: WTO.

Figure 7 – Top ten users of anti-dumping duties, 2014

Source: Antidumpingpublishing.com, April 2015.

https://www.wto.org/english/res_e/statis_e/statis_maps_e.htm
http://antidumpingpublishing.com/
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Figure 8 – EU anti-dumping cases against China in 1981-2013, breakdown by sectors

Source: DG EPRS using data from C. P. Bown, 'Global Antidumping Database', World Bank, June 2015.

Moreover, if one looks at the share of value added in total GDP of manufacturing, the
decreasing trend is not only present in the EU and the USA but seems to have started
also in China, suggesting that this could be a more generalised demand trend (Figure 9).

Figure 9 – Manufacturing share of value added ( % GDP), 2000-2013

Source: World Bank.
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2.2. EU manufacturing trends and patterns in global value chains
2.2.1. The concept of global value chains and of offshoring and reshoring of activities
The development of global value chains (GVCs) has been considered one of the potential
reasons for the decline in manufacturing, because it has provided the possibility to
outsource different stages of the production process.

Indeed, research on GVCs has its basis in the concept of value-added chains. A classical
definition of this concept was provided by Kogut in 1985: 'the process by which
technology is combined with material and labour inputs, and then processed inputs are
assembled, marketed, and distributed. A single firm may consist of only one link in this
process, or it may be extensively vertically integrated'.10 Accordingly, the chain is formed
at various stages of the production process, each adding value to the good that is placed
on the market at the end of the process. Rather than looking at manufacturing as an
activity performed by a single firm, this approach considers all of the activities performed
by different entities that are needed to supply a good to the market.11 Some of the key
questions in the literature on value chains are related to determining which activities and
technologies should a firm keep in-house and which should be outsourced to other firms,
and where should the various activities be located.12 Several strands of research on GVCs
are set out below.

Gereffi (1994) was one of the first scholars to offer a global perspective on the concept
of value added chains and it was he who coined the term 'global commodity chains' (or
GVCs). Since then, the organisation of global production has become an important
element in the research on this topic. The term 'fragmentation' was coined by Arndt and
Kierzkowski (2001) to describe the physical separation of different parts of a production
process.13 Fragmentation enables production in different countries to be formed into
cross-border production networks that can exist within or between firms.14 Feenstra
(1998) connected the 'integration of trade' with the 'disintegration of production' in the
global economy.15 The rising integration of world markets through trade has brought
with it a disintegration of multinational firms, since companies are finding it
advantageous to 'outsource' an increasing share of their non-core manufacturing and
services activities both domestically and abroad.16 According to Yeats (2001), this has
resulted in a growing proportion of international trade in components and other
intermediate goods.17

10 B. Kogut, 'Designing Global Strategies: Comparative and Competitive Value-Added Chains', Sloan
Management Review, Vol. 26, No 4, 1985, pp. 15-28.

11 J. Holste, 'Local Firm Upgrading in Global Value Chains: A Business Model Perspective', Springer, 2015.
12 G. Gereffi, J. Humprhrey, T. Sturgeon, 'The governance of global value chains', Review of International

Political Economy, Vol. 12, No 1, 2005, pp. 78-104.
13 S. Arndt and H. Kierzkowski, H., 'Introduction', in S. Arndst and H. Kierzkowski (eds), Fragmentation:

New Production Patterns in the World Economy', Oxford University Press, Oxford, 2001, pp. 1-16.
14 G. Gereffi, J. Humphrey, T. Sturgeon, 'The governance of global value chains', Review of International

Political Economy, Vol. 12, No 1, 2005, pp. 78-104.
15 R. Feenstra, 'Integration of Trade and Disintegration of Production in the Global Economy', Journal of

Economic Perspectives, Vol. 12, No 4, pp. 31-50.
16 G. Gereffi, J. Humprhrey, T. Sturgeon, 'The governance of global value chains', Review of International

Political Economy, Vol. 12, No 1, 2005, pp. 78-104.
17 A. Yeats, 'Just How Big Is Global Production Sharing', in S. Arndt and H. Kierzkowski (eds),

'Fragmentation: New Production Patterns in the World Economy', Oxford University Press, Oxford,
2001, pp. 108-43.

http://sloanreview.mit.edu/article/designing-global-strategies-comparative-and-competitive-valueadded-chains/
http://www.fao.org/fileadmin/user_upload/fisheries/docs/GVC_Governance.pdf
http://www.fao.org/fileadmin/user_upload/fisheries/docs/GVC_Governance.pdf
http://pubs.aeaweb.org/doi/pdfplus/10.1257/jep.12.4.31
http://www.fao.org/fileadmin/user_upload/fisheries/docs/GVC_Governance.pdf
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Different sections in the value chain offer industries different opportunities for adding
value.18 Shih (2005) came up with a curve (the 'smile curve') that shows where most value
was added in a global value chain.19 Mudambi (2008) further developed the idea that the
highest value is added upstream (through R&D and design) and downstream (through
marketing, branding and sales services), whereas the lowest value is added in production
and manufacturing in the middle of the chain, although this changes over time and
depends on the type of industry.20

The GVCs paradigm is important for industries, as it means that their particular
production process can be or can become part of a larger (international) chain, in which
they interact with other entities. This also raises questions about the phenomena of off-
shoring and re-shoring.

Offshoring in its basic form refers to the practice of moving a firm's operations from one
country to another. Intra-firm or captive offshoring occurs when operations are
transferred to another part of the firm in a foreign location, whereas offshore
outsourcing involves the practice of moving the operations to an independent firm
abroad. Both types are sometimes also referred to as (international) relocation. The
concept of nearshoring is used to emphasise the geographical proximity between the
offshoring company and its affiliate/partner. This would for example be the case when a
firm in western Europe relocates its operations to eastern Europe. The term farshoring
refers to the opposite scenario in which the geographical distance between the locations
is much larger (for instance, from Europe to Asia).21

Reshoring (or backshoring) in essence refers to the practice of bringing back previously
offshored activities to their original location. In some cases, reshoring is also used to
describe the case in which a previously offshored activity is relocated closer to its original
location.22 An example involving the EU would be the relocation of a firm's operations
from China to eastern Europe after it was initially offshored from western Europe.23

2.2.2. The EU and global value chains
The EU has a relatively high participation in GVCs (see Table 1). It is also interesting to
look at the share covered by backward and forward GVC participation. Backward GVC
participation refers to the use of foreign input in domestic production, whereas forward
GVC participation exists whenever a country is exporting intermediate products for final
production abroad. The EU has similar values to China for backward GVC participation,
while other developed countries have much lower values (see the USA and Japan). At the
same time, EU forward participation in GVC remains below (though still close) to the
developed countries average.

18 J. Holste, 'Local Firm Upgrading in Global Value Chains: A Business Model Perspective', Springer, 2015.
19 S. Shih, 'Reforging Acer: Create, Grow and Challenge', CITIC Publishing House, 2005; R. Mudambi

(2008), 'Location, Control and Innovation in Knowledge-Intensive Industries', Journal of Economic
Geography, Vol. 8, No 5, 2008, pp. 699-725.

20 For more comprehensive literature reviews, see: J. Holste, 'Local Firm Upgrading in Global Value Chains:
A Business Model Perspective', Springer, 2015; Gereffi, G., Humprhrey, J. and T. Sturgeon, 'The
governance of global value chains', Review of International Political Economy 12(1), pp. 78-104.

21 R. Stehrer et al., 'Global Value Chains and the EU Industry', WIIW Research Reports, No 383, 2012.
22 R. Stehrer et al., 'Global Value Chains and the EU Industry', WIIW Research Reports, No 383, 2012.
23 See: P. Leibl, R. Morefield, R. Pfeiffer, 'A study of the effects of backshoring in the EU', Proceedings of

the 13th International Conferences of American Society of Business and Behavioural Sciences, 2011.

http://www.fao.org/fileadmin/user_upload/fisheries/docs/GVC_Governance.pdf
http://www.fao.org/fileadmin/user_upload/fisheries/docs/GVC_Governance.pdf
https://wiiw.ac.at/global-value-chains-and-the-eu-industry-dlp-2699.pdf
https://wiiw.ac.at/global-value-chains-and-the-eu-industry-dlp-2699.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.655.2520&rep=rep1&type=pdf


Interactions between trade, investment and trends in EU industry Page 19 of 116

Table 1 – Comparison of EU average GVC participation with selected countries, 2011
Countries EU-28

average
China USA Japan India Brazil Developed

countries
average

Developing
countries
average

Total GVC 53 47.7 39.8 47.4 43.1 35.2 48 48.6

Forward 21 15.6 24.9 32.8 19.1 24.5 24.2 23.1

Backward 32 32.1 15.0 14.6 24.0 10.7 23.8 25.5

Source: WTO.

However, the numbers below are taken from the WTO and include both intra- and extra-
EU GVC participation. The vast majority of EU trade still consists of intra-EU trade (see
Figure 10) and intra-EU GVCs might be very significant. Participation in extra-EU GVCs
might be significantly lower than the numbers presented below.

Figure 10 – Intra vs. extra EU trade by Member State

Source: Eurostat.

Mirroring the above-reported findings by countries, EU regional trade is mostly intra-EU.
In Annex 1, the authors of this study have calculated the shares of intra- and extra-EU
trade in 2015 for Italy, Spain, Belgium, the Netherlands, Germany and Portugal. The
average share of extra-EU trade in these countries' total trade is around 40 %. The study
did not establish the presence of a strong correlation between the share of trade in total
GDP and the share of extra-EU trade. This means that a region can have a high share of
trade in GDP and therefore have a trade-oriented economy, while firmly relying on intra-
EU trade. Some 34 regions appear to have an extra-EU trade share bigger than the 40 %
average. Some 11 regions, all situated in Italy and Spain, had an extra-EU trade share
bigger than 50 %. For some of these regions, extra-EU trade (exports in particular) could
have been boosted by the depreciation of the euro occurring at that time, but for four
regions with an extra-EU trade share bigger than 70 % (Ciudad Autónoma de Ceuta,
Ciudad Autónoma de Melilla, Sardegna and Sicilia), the reasons for these high levels of
extra-EU trade might be more structural. The two Spanish regions are situated in Africa
and are actually considered overseas territory by the EU; EU law does not apply to those
regions in the same way as in the rest of EU territory. For example, Ceuta and Melilla are
not part of the customs union, and even though customs duties are not levied, customs
charges are waived only for some products. Moreover, they are not covered by the EU
common agricultural policy. This different status may have an impact on their trade
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pattern. In the case of Sardegna and Sicilia, the reason for their high extra-EU trade share
(respectively 99.2 % and 87.6 %) is the key importance of their petroleum refineries in
their trade portfolios. In 2015, the share of extra-EU trade in petroleum refinery products
(ATECO code CD192) amounted to 32.13 % of total regional trade in Sardegna and to
29.3 % in Sicilia.

The importance of intra-EU trade was also highlighted by Stehrer et al. (2012).24 They
recalled that substantial empirical studies have demonstrated that trade is still regional
rather than global25 and that European industry is particularly regionalised. On the basis
of WTO data, Dicken (2011) calculated that – in contrast to Asia, where more than half
of total trade is extra-regional, or North America, where the figure is approximately 50 %
– three-quarters of all trade in Europe is intra-regional.26 This is also relevant for GVCs,
as De Backer and Yamano (2011) have demonstrated that they are in fact more regional
than global in nature.27 This makes nearshoring an important phenomenon for European
industries that are part of GVCs.28

Figure 11 – Participation by EU Member States in GVCs, 2011

Source: WTO.

OECD research by De Backer and Miroudot (2013) on GVCs in six industries (agriculture
and food products, chemicals, electronics, motor vehicles, businesses and financial
services) in relation to 58 countries (including most EU Member States) led to the
following results:

24 R. Stehrer et al., 'Global Value Chains and the EU Industry', WIIW Research Reports, No 383, 2012.
25 See: A. Rugman, A. Verbeke, 'A perspective on regional and global strategies of multinational

enterprises', Journal of International Business Studies, Vol. 35, No 1, 2004, pp. 397-411; A. Rugman, A.
Verbeke, 'Regional transnationals and Triad strategy', Transnational Corporations, Vol. 13, No 3, 2004,
pp. 253-268; C. Oh, (2009), 'The international scale and scope of European multinationals', European
Management Journal, Vol. 27, No 5, 2009, pp. 336-343; K. De Backer, N. Yamano, 'International
comparative Evidence on Global Value Chains', OECD STI Working Papers, Vol. 2011, No 3, 2012.

26 P. Dicken, 'Global Shift. Mapping the Changing Contours of the World Economy', 6th edition, Thousand
Oaks, CA and London: SAGE Publication, 2011.

27 K. De Backer, N. Yamano, 'International comparative Evidence on Global Value Chains', OECD STI
Working Papers, Vol. 2011, No 3, 2012.

28 R. Stehrer et al., 'Global Value Chains and the EU Industry', WIIW Research Reports, No 383, 2012.
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 Empirical data on trade and output confirm the fragmentation of production and
the emergence of GVCs. On average, more than half of the value of exports is
made up of products traded in the context of GVCs.

 GVCs are not limited to Asia. All OECD economies show a comparable level of
participation in GVCs, the difference being between large economies that rely
less on international trade and production and small open economies more
inserted in global production networks. Europe shows a comparable if not higher
level of participation in GVCs than Asia.

 Successful emerging economies have become more specialised in intermediate
inputs and have generally increased their 'upstreamness'.

 An important implication of the GVC approach is that in order to understand
trade and production patters, it is necessary to look beyond industries. Countries
tend to specialise in specific business functions involving specific tasks (such as
R&D, procurement, operations, marketing, customer services), rather than
specific industries.29

Stehrer et al. (2012) analysed GVCs in four industry sectors (chemicals and chemical
products, machinery and equipment, electronic and optical products, transport
equipment) in the EU-27, USA, Japan, Mexico, Korea and the BRIC countries between
1995 and 2009, and found that:

 the shares of intermediate inputs in the production process have generally been
increasing;

 the share of domestic sourcing has generally decreased over time, which points
to the increasing internationalisation of production;

 The EU-12 (those Member States that have acceded since 2004, except Croatia)
exhibit the largest backward and forward linkages30 and are the most interlinked
region, namely with the EU-15. The EU-15, Japan and the USA are more
domestically oriented in their sourcing and supply structures. While both
backward and forward linkages increased in the 1999-2009 period, the financial
crisis slowed or even slightly reversed the process.

 For the EU, the integration process since 1995 has considerably intensified the
internationalisation of production within Europe (the EU-12 obviously play a
particular role in this respect).31

2.2.3. Offshoring and reshoring patterns
In relation to offshoring and reshoring, Stehrer et al. present the following results:

 The share of offshoring firms decreased across most countries, sectors and firm
sizes between the 2004-2006 and 2007-2009 periods. There is also evidence from
German data that the decrease in offshoring intensity at the time is part of a
larger trend that started back in 2003.

29 K. De Backer, S. Miroudot, 'Mapping Global Value Chains', OECD Trade Policy Papers, No 159, OECD
Publishing, 2013.

30 A distinction is made between 'backward linkages' and 'forward linkages'. The former refers to input
structures (the channels through which information, material and money flow between a company and
its suppliers). The latter refers to supply structures (the distribution chain connecting a producer or
supplier with their customers).

31 R. Stehrer et al., 'Global Value Chains and the EU Industry', WIIW Research Reports, No 383, 2012.

http://www.oecd-ilibrary.org/docserver/download/5k3v1trgnbr4-en.pdf?expires=1494512903&id=id&accname=guest&checksum=8EA3C768B17E52FDFABC46974204A87F
https://wiiw.ac.at/global-value-chains-and-the-eu-industry-dlp-2699.pdf
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 European firms' main target regions for offshoring are the EU-12,32 China, the EU-
1533 and Asian locations other than China. Despite a general decrease in the share
of offshoring firms, farshoring to Asia and China in particular, has increased. By
contrast, nearshoring to the EU-12 has become less attractive, though this is still
the most important target region. An explanation for this shift may be an increase
in labour costs in the EU-12, coupled with their geographical proximity, which
allows firms to serve these markets from their home countries.

 The dominant motive for production offshoring is the wish to reduce labour costs,
as stated by nearly three-quarters of all offshoring firms, followed by proximity
to customers and market expansion. Expected labour cost reductions explain
offshoring to the EU-12, Asia and China, in particular. However, in contrast to the
EU-12, where the offshoring decision is dominated solely by potential labour cost
savings, customer and market expansion motives are also significantly related to
offshoring activities to Asia and China.

 Firms that have offshored production activities are characterised by a larger size
and greater revenue per employee, a standard programme of less complex
products, but a higher probability of introducing new products to the market. The
simple formula 'the more innovation, the less offshoring' therefore does not hold
true in the light of the empirical results. Instead, the need for complex and
individual solutions may be a significant reason for keeping manufacturing in
Europe.34

More recent empirical evidence on offshoring and reshoring comes from the European
Restructuring Monitor's (ERM) 2016 annual report. Some of the key findings in relation
to offshoring are as follows:

 The number of cases of companies' offshoring (and the offshoring share of job
loss) started to decline after the global financial crisis and has yet to 'recover' (see
Figure 12). In manufacturing, for example, which is by far the largest sector
exposed to offshoring, the annual number of offshoring cases reported after 2010
is less than half of that reported prior to the crisis.

 Most of the offshoring appears to be motivated by the search for lower labour
costs, as the vast majority of cases are from relatively high-labour-cost to low-
labour-cost countries.

 Offshoring accounts for a relatively minor share of overall job loss arising from
large-scale restructuring in the manufacturing sector. Around one in 10 job losses
results from activities being offshored, and the manufacturing sector still
accounts for the vast majority of cases (over 82 %) of offshoring from the EU.
Despite the rise of services-sector offshoring, the UK is the only Member State
where the share of offshoring job losses is greater in services than in
manufacturing.

 Three manufacturing subsectors account for around 60 % of offshoring job losses:
production of motor vehicles, electronics (computers and mobile phones) and
electrical products (domestic appliances).

32 The Member States that joined the EU between 2004 and 2007.
33 The Member States that joined the EU before 2004.
34 R. Stehrer et al., 'Global Value Chains and the EU Industry', WIIW Research Reports, No 383, 2012.

https://wiiw.ac.at/global-value-chains-and-the-eu-industry-dlp-2699.pdf
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 There is evidence of a shift of the locus of offshoring from western to eastern
Europe. While the EU-1335 are the major destination for offshored jobs within the
EU, primarily from the higher-GDP EU-15, offshoring has become an increasingly
important dimension of restructuring in the newer Member States themselves.
Here the destination countries are near Europe, North Africa and Asian countries,
including, but by no means confined to, China.36

Figure 12 – Announced offshoring job loss in manufacturing and services, 2003-2016

Source: ERM annual report 2016.

In relation to reshoring, the ERM report presented the following results:

 The last decade has witnessed a lot more interest in reshoring. However, data on
the reshoring of economic activity back to Europe is much more limited than that
of offshoring. The extent of reshoring nevertheless appears to be modest, and,
while it seems to be increasing, it is doing so slowly.

 The firmest evidence is probably from Germany, where up to 2007, only 2 % of
the surveyed companies reported reshoring. This figure increased marginally at
the start of the recession, but the most recent data show a return to the pre-crisis
level. Reshoring was most prominent in the electrical equipment industry. In the
German survey, the most important reason given for reshoring was to obtain a
higher degree of operational flexibility and more control over the quality of
manufacture. Quality was the second most frequently cited reason, followed by
capacity. Similar results were found for UK companies, but more emphasis was
placed on shifts in the relative wage costs and increased transport costs. A highly
ranked factor reported in Italian surveys was the importance of the 'Made in Italy'
label.

 A more systematic measurement of the employment implications of reshoring to
Europe will be available in 2017 following the first reporting of data to be
performed by the recently established European Reshoring Monitor (EMR).37

35 The Member States that joined the EU since 2004.
36 J. Hurley, D. Storrie, 'ERM annual report 2016: Globalisation slowdown? Recent evidence of offshoring

and reshoring in Europe', European Foundation for the Improvement of Living and Working Conditions,
2017.

37 J. Hurley, D. Storrie, 'ERM annual report 2016: Globalisation slowdown? Recent evidence of offshoring
and reshoring in Europe', European Foundation for the Improvement of Living and Working Conditions,
2017.

https://www.eurofound.europa.eu/sites/default/files/ef_publication/field_ef_document/ef1652en.pdf
https://www.eurofound.europa.eu/sites/default/files/ef_publication/field_ef_document/ef1652en.pdf
https://www.eurofound.europa.eu/sites/default/files/ef_publication/field_ef_document/ef1652en.pdf
https://www.eurofound.europa.eu/sites/default/files/ef_publication/field_ef_document/ef1652en.pdf
https://www.eurofound.europa.eu/sites/default/files/ef_publication/field_ef_document/ef1652en.pdf
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It is unclear when this first EMR report38 will be released. In the meantime, the EMR has
published its available data online and the authors of this study have used it as their basis
for performing their own empirical research on the nature of known cases of reshoring
of European firms between 2014 and the present.

According to the EMR database (as of April 2017), 124 instances of reshoring have been
announced since 2014. Figure 13 offers a breakdown of this number by individual years,
yet this does not point to any clear trends in terms of a general increase or decrease.
However, the highest number of cases of reshoring was announced in 2016. For now,
2017 seems to have got off to a relatively slow start compared to the previous year
(although its projected total on the basis of the current trend is not much different from
2014).

Figure 13 – Announced reshorings per year, 2014-2017

Source: EMR.

The previous locations of the operations that are being reshored (that is, the countries
to which they were originally offshored39) are also known for the vast majority of cases
(see Figure 14). The highest number of instances of reshoring occurred within the EU
itself (that is, from one EU Member State to another). These cases can also be considered
typical instances of 'nearshoring', for which the geographical proximity between the
original country and offshoring country is not very large. After the EU, China is the second
most common country from which companies are reshoring back to the EU. If the other
instances of reshoring from Asia are added to the number from China, Asia as a whole
(including India) accounts for more instances of reshoring than intra-EU reshoring. In
contrast to the latter, the original offshoring from the EU to countries in Asia can be
considered examples of 'farshoring'. Overall, reshoring to the EU occurs about as much
from countries in the EU and wider Europe as from other continents.

38 See: https://reshoring.eurofound.europa.eu/.
39 Please note that in at least eight instances the entry under the heading 'reshored to' does not

correspond to the 'company country' (see, for example, the company 'AB Electrolux'). In these cases, it
is unclear if this is really a case of reshoring or a move to a third country different from both the original
country and the offshoring destination.

https://reshoring.eurofound.europa.eu/reshoring-cases
https://reshoring.eurofound.europa.eu/
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Figure 14 – Previous locations of announced reshorings, 2014-2017

Source: EMR.

Figure 15 shows a breakdown of the types of reshoring that occur within the EU. The
majority of cases of reshoring involve relocations between the 'old' Member States (EU-
15). This is followed by reshoring from 'new' Member States (EU-13) to 'old' Member
States (EU-15). Finally, there are relatively few instances of reshoring from the EU-15 to
the EU-13 and between the EU-13.

Figure 15 – Types of reshoring within the EU, 2014-2017

Source: EMR.

The EMR data also show that the vast majority of cases of reshoring to the EU involves
firms in the manufacturing sector (see Figure 16).
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Figure 16 – Announced reshorings by sector, 2014-2017

Source: EMR.

Although these findings provide an overview of known announced cases of reshoring to
the EU, it should be pointed out that it is also important to know why industries are
deciding to do so. Figure 17 gives an overview of the top-20 reasons given in the EMR
database on why firms are reshoring to the EU.

Figure 17 – Top 20 reasons for reshoring to the EU, 2014-201740

Source: EMR.

40 In most cases, several reasons for reshoring were given.
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2.3. Factors unrelated to trade that are driving patterns in manufacturing
As said above, trade is far from being the only trend affecting manufacturing evolution
in the EU. Manufacturing output and employment are also shaped by technological
factors and an increased demand for services.

2.3.1. Automation
Automation essentially means the application of machines to tasks once performed by
humans (or, increasingly, tasks which would not have been possible without machines).
Automation has grown in sophistication and extent in modern industry.

Data from the International Federation of Robotics41 show that since 2009, global supply
of industrial robots has increased four-fold, mainly due to the drive towards automation
and innovative technical improvements in industrial robots. The EU is a world leader in
this drive for automation: around two-thirds of all countries with a higher-than-average
number of industrial robots per 10 000 employees are located in Europe as well as half
of the top nations with most industrial robots. The highest-growing segments compared
to 2014 were the electronics industry (+41 %), metal industry (+39 %) and the chemical,
plastics and rubber industry (+16 %). Robot sales in the automotive industry only
moderately increased in 2015 after a five-year period of significant year on year growth.
According to Federation estimates, more than 1.4 million new industrial robots will be
installed in factories around the globe by 2019.

Automation brings businesses benefits by increasing labour productivity, reducing wage
costs and labour tax costs, increasing profit margins and filling labour shortage. On the
other hand, many fear that automation can cause structural unemployment, which in
turn erodes consumer confidence and disposable income levels, and ultimately leads to
shrinking demand for consumer goods.42 The net effect is not easy to determine, since
by improving productivity and stimulating demand, automation can also create new jobs
or relocate them.

There are indeed some conflicting views about the impact of automation on economies.
Between 2000 and 2010, about 5.6 million manufacturing jobs disappeared in the USA,43

but only about 13 % of was linked to trade. The rest, according to economic analysis,44

were lost due to an increase in productivity that occurred mostly because of automation
and information technology advances. A recent empirical study45 analysed the effects of
the increase in industrial robot usage between 1990 and 2007 on US local labour markets
and concluded that robots have a negative impact on employment and wages: one
additional robot per 1 000 workers reduces employment by 5.6 workers and wages by
0.25-0.5 percent. A recent OECD paper analysed the risk of job loss due to automation in
several EU countries (see Figure 18).

41 International Federation of Robotics, World Robotics 2016.
42 C. Lennard, The Impact of Automation and Robotics on the Global Labour Market, Euromonitor

International, April 2013.
43 P.S. Goodmann, More Wealth, More Jobs, but Not for Everyone: What Fuels the Backlash on Trade,

The New York Times, October 2016.
44 M.J. Hicks, S. Devaraj, The myth and reality of manufacturing in America, Center for Business and

Economic Research, Ball State University, Indiana, 2017.
45 D. Acemoglu, P. Restrepo, Robots and jobs: evidence from US labour markets, National Bureau of

Economic Research Working Paper No 23285, March 2017.

https://ifr.org/free-downloads/
http://blog.euromonitor.com/2013/04/the-impact-of-automation-and-robotics-on-the-global-labour-market.html
http://blog.euromonitor.com/2013/04/the-impact-of-automation-and-robotics-on-the-global-labour-market.html
https://www.nytimes.com/2016/09/29/business/economy/more-wealth-more-jobs-but-not-for-everyone-what-fuels-the-backlash-on-trade.html?_r=0
https://www.scribd.com/document/323299644/Myth-And-Reality-of-Manufacturing-in-America
https://economics.mit.edu/files/12763
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Figure 18 – Percentage of workers in jobs at high/medium risk of automation

Source: OECD, Key issues paper for the meeting of the OECD Council at ministerial level 7-8 June 2017.

However, an empirical study by the Commission46 found that using robots helps to obtain
superior efficiency, retain competitive production lines in the EU, add value to
production and increase labour productivity, while having neither negative nor positive
effects on the number of jobs. Another empirical study47 of the economic effects of the
use of industrial robots using data of industries in 17 countries (including 14 EU Member
States) from 1993 to 2007 found that robots made important contributions to labour
productivity and aggregate growth, increased wages and total factor productivity. The
report found some evidence that while industrial robots had no significant effect on total
hours worked, they reduced low- and to a lesser extent middle-skilled workers'
employment. Related calculations showed that as of yet, there is no visible relationship
between the use of robots and the change in manufacturing employment,48 while the
increase in labour productivity due to robots represents 10 % of total GDP growth in this
period. Their impact on productivity is as significant as that of the steam engine or, later,
the motorways. Another study49 examined 16 European countries in the period from
1993 to 2008 and concluded that routine-intensive industries use technological change
to increase productivity and decrease production costs, improving competitiveness and
facing increasing product demand.50

Some argue that today's industrial robots, even though increasingly sophisticated, need
to operate in a highly structured environment, be controlled to a large extent by humans
and are too specialised and inflexible to be used by small and medium-sized industries
which have no use for long production runs. However, the next generation of robots will

46 European Commission, Analysis of the impact of robotic systems on employment in the European
Union, 2016.

47 G. Graetz, G. Michaels, Robots at work, Centre for Economic Performance, Discussion Paper No 1335,
March 2015.

48 M. Muro, S. Andes, Robots Seem to Be Improving Productivity, Not Costing Jobs, Harvard Business
Review, June 2015.

49 M. Goos, A. Manning, A. Salomons, Explaining Job Polarization: Routine-Biased Technological Change
and Offshoring, The American Economic Review, 104(8), pp. 2509-2526, 2014.

50 Similarly, the OECD paper mentions a 2015 regional-level study showing that 'regions with an initially
high share of routine and highly automatable tasks actually gained in competitiveness, with the indirect
positive effect on the regional product demand more than compensating the labour-saving substitution
effect'. In total, the study says that automation in fact generated 11.6 million jobs on net across
27 European countries between 1999 and 2010.

https://www.oecd.org/mcm/documents/C-MIN-2017-2-EN.pdf
https://ec.europa.eu/digital-single-market/en/news/fresh-look-use-robots-shows-positive-effect-automation
https://ec.europa.eu/digital-single-market/en/news/fresh-look-use-robots-shows-positive-effect-automation
http://cep.lse.ac.uk/pubs/download/dp1335.pdf
https://hbr.org/2015/06/robots-seem-to-be-improving-productivity-not-costing-jobs
http://personal.lse.ac.uk/manning/work/ExplainingJobPolarization.pdf
http://personal.lse.ac.uk/manning/work/ExplainingJobPolarization.pdf
http://www.ifuturo.org/sites/default/files/docs/automation.pdf
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be cheaper, easier to set up, more adaptable and designed to work with people rather
than replace them. Barclays is reported to have estimated that between 2016 and 2020,
sales of such robots are likely to increase more than tenfold.51 Similarly, the increasing
trend of industrial robots use by SMEs has been highlighted by the International
Federation of Robotics. Increasing use of industrial robots in manufacturing has another
consequence in developed economies: prosperity in Asian manufacturing countries
pushes wages upwards and labour shortages start to loom. At the same time, complex
and long global supply chains tie up inventory and extend the time from product design
to when it reaches the market. Therefore, automation is making it economical for some
manufacturers to reshore production from poorer countries.52 This process creates some
higher-skilled jobs in developed economies. Seventy percent of recently surveyed53

institutional clients believe automation and the developments in 3D printing will
incentivise firms to bring their manufacturing closer to home.

2.3.2. Digitalisation of industry
Digital technologies are redefining traditional business and production models and
processes, resulting in a great variety of product and service innovations. Technologies
such as the Internet of Things (IoT), 5G, cloud computing, big data analytics, smart
sensors, augmented reality, 3D printing and robotics are likely to transform European
manufacturing merging digital technology, internet and production in one cyber-physical
system. Industrial digitalisation will improve the quality of products and speed with
which they are delivered from design stage to the market. It will increase flexibility in
production enabling mass customisation, high adaptability, real-time adjustments and
short production cycles of small batches.54 Customers are likely to be more involved in
product creation and testing. However, this deep-reaching digitalisation will demand
standardisation of systems, platforms and protocols, profound changes in work
organisation, provision of digital security and protection of know-how and data,
availability of skilled workers, massive effort in research and vast investment, as well as
a supporting common EU legal framework.55

If realised, industrial digitalisation has the potential to bring great benefits. It will
increase competitiveness through efficiency and productivity gains made possible by
data analytics (and through basing supply chains on them), automation, strengthened
quality control of products and processes, preventive diagnostics of machinery status,
timely maintenance, near-zero downtime, fewer errors and defected products. These
can increase industry turnover by €370 billion annually.56 Digitalisation opens
possibilities to access new markets characterised by increased product customisation
and variety. The Commission estimates digitalisation to add more than €110 billion in
annual revenue for industry. Research points to a positive employment effect or minimal
losses – some low-skilled members of the workforce will be released, while demand for

51 The Economist, Automation: Making the future, April 2012, and The growth of industrial robots, March
2017.

52 The Economist, Adidas's high-tech factory brings production back to Germany, January 2017.
53 Citi and Oxford Martin School, Technology at Work v2.0: The Future Is Not What It Used to Be, 2016.
54 R. Davies, Industry 4.0. Digitalisation for productivity and growth, EPRS briefing, September 2015.
55 European Parliament, Industry 4.0, Study for ITRE Committee, Policy Department for Economic and

Scientific Policies, February 2016.
56 Ambrosetti Club, Industry 4.0 revolution: challenges and opportunities for Europe, September 2016.

http://www.economist.com/node/21552897
http://www.economist.com/blogs/graphicdetail/2017/03/daily-chart-19
http://www.economist.com/news/business/21714394-making-trainers-robots-and-3d-printers-adidass-high-tech-factory-brings-production-back
http://www.oxfordmartin.ox.ac.uk/downloads/reports/Citi_GPS_Technology_Work_2.pdf
http://www.europarl.europa.eu/RegData/etudes/BRIE/2015/568337/EPRS_BRI(2015)568337_EN.pdf
http://www.europarl.europa.eu/RegData/etudes/STUD/2016/570007/IPOL_STU(2016)570007_EN.pdf
https://www.ambrosetti.eu/wp-content/uploads/Lettera-Club-77_INDUSTRY-4.0-REVOLUTION.pdf
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more skilled ones, such as engineers and IT experts, will grow. Also, large shifts between
industries and occupations are likely to occur.

Almost a third of the growth of the overall industrial output in Europe is already
attributed to the uptake of digital technologies. Early starter manufacturing firms which
have invested in IoT technologies, saw their revenues increase by an average of 28.5 %
between 2013 and 2014. The biggest worldwide survey57 on industrial digitalisation, with
over 2 000 participants from nine major industrial sectors and 26 countries (including
12 EU Member States), found that industrial and manufacturing companies plan to invest
US$907 billion a year through to 2020. They also expect US$421 billion in cost reductions
and US$493 billion in increased annual revenues for the next five years. However,
achieving industrial digitalisation is far from accomplished. There is a whole range of
success factors that must materialise. It is envisaged that although the building blocks
already exist, it may become fully fledged only from about 2025 (full potential can only
be unlocked through a combination of various technologies). Digitalisation is still in
relative infancy because there is no convincing track record, nor are there any tangible
showcases to demonstrate benefits. Furthermore, large-scale pilots need to take off,
many manufacturers are cautious when it comes to adopting digital technology, there is
no set migration path and technical challenges are aplenty.58 By 2018, only 30 % of
manufacturers investing in digital transformation59 may be able to maximise the
outcome; the rest will be hampered by outdated business models and technology.60 For
SMEs, which face even bigger uncertainty and funding challenges, these difficulties are
compounded. Even in Germany, which is at the forefront of digitalisation, only slow
progress is expected until 2020.61

2.3.3. Integrating services and manufacturing
Manufacturing and services have become increasingly intertwined in modern economy.
For example, the bulk of value added in pre-production stage comes from R&D and
designing both the product and the industrial process necessary to make it (services
production inputs). There is also value creation by managers of ever more complex
supply chains, which ensure components arrive for final assembly; value creation also
occurs in the after-production stages, such as marketing, repair, service and disposal or
recycling of products.62 As such, manufacturing supports many other jobs.63 The share of
services in manufacturing is significant: the services content of manufactured goods
produced in the EU comes close to 40 % of the total value64 of the final good.

57 Price Waterhouse Coopers, Industry 4.0: Building the digital enterprise, 2016 Global industry survey.
58 O. Vermesan, P. Friess, Digitising the industry – Internet of things connecting the physical, virtual and

digital worlds, River Publishers Series in Communications, July 2016, p. 159.
59 International Data Corporation, Why IDC: Manufacturing Insights for Smart Manufacturing, 2017.
60 J. Hojlo, 10 predictions for manufacturers in the product and service innovation industry, International

Data Corporation Community, November 2016.
61 M. Arntz, T. Gregory and U. Zierahn, The Risk of Automation for Jobs in OECD Countries: A Comparative

Analysis, OECD Social, Employment and Migration Working Papers, No 189, 2016, p. 22.
62 The Economist, Politicians cannot bring back old-fashioned factory jobs, January 2017.
63 Ibid. The article mentions research showing that in the USA, the ratio can be as high as one

manufacturing job to two related services, whereas in the UK it has been a little below one to one. EU
estimates show that every new job creates between one and a half and two jobs in other sectors.

64 R. Stehrer et al, The Relation between Industry and Services in Terms of Productivity and Value
Creation, The Vienna Institute for International Economic Studies, Research Report 404, July 2015, p. 2.

https://www.pwc.com/gx/en/industries/industries-4.0/landing-page/industry-4.0-building-your-digital-enterprise-april-2016.pdf
http://www.internet-of-things-research.eu/pdf/Digitising_the_Industry_IoT_IERC_2016_Cluster_eBook_978-87-93379-82-4_P_Web.pdf
http://www.internet-of-things-research.eu/pdf/Digitising_the_Industry_IoT_IERC_2016_Cluster_eBook_978-87-93379-82-4_P_Web.pdf
https://www.idc.com/prodserv/insights/
https://idc-community.com/manufacturing/manufacturing-value-chain/10_predictions_for_manufacturers_in_the_product_and_service_innovati
http://www.ifuturo.org/sites/default/files/docs/automation.pdf
http://www.ifuturo.org/sites/default/files/docs/automation.pdf
http://www.economist.com/news/briefing/21714330-they-dont-make-em-any-more-politicians-cannot-bring-back-old-fashioned-factory-jobs
https://www.brookings.edu/wp-content/uploads/2016/06/Valdiviafinal.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1438933079565&uri=CELEX:52014DC0014
https://wiiw.ac.at/the-relation-between-industry-and-services-in-terms-of-productivity-and-value-creation-dlp-3640.pdf
https://wiiw.ac.at/the-relation-between-industry-and-services-in-terms-of-productivity-and-value-creation-dlp-3640.pdf
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Some experts talk about the existence of a production-services nexus: on the one hand,
manufacturing companies outsource many tasks such as accounting or logistics to
external providers, while on the other hand they are also increasingly offering their own
services to clients.65 The services offered are numerous, ranging from marketing and
training to customer support and servicing, but also real-time monitoring of equipment
to assess its maintenance needs or to perform predictive performance management.
This so-called 'servitisation' of manufacturing happens because companies, either
because they are under constant cost-pressure or because their products revenues have
started to decline, seek alternative sources of profits. These revenues are often
perceived as more stable and less vulnerable to business cycle fluctuations.

The empirical evidence is mixed – some studies show that a company must develop
organisational capacity and reach a certain volume of offered services for making them
profitable, while others show positive effects on profitability, sales and employment66.
Impacts also depend on time – when services are first introduced, they often have a
positive impact and grow fast, but then the effect weakens or stays flat to increase again
when services sales are large. Nevertheless, there is some evidence that companies that
offer both can increase volumes and prices.67 Engaging in servitisation requires
investments and a profound change of organisation and as such, it is challenging
especially in the EU where firms are on average small.

65 R. Stöllinger, N. Foster-McGregor, M. Holzner, M. Landesmann, J. Pöschl, R. Stehrer, 'A Manufacturing
Imperative in the EU' – Europe's Position in Global Manufacturing and the Role of Industrial Policy, The
Vienna Institute for International Economic Studies, Research Report No 391, October 2013.

66 See for example discussions in T. Aquilante, O.F. Bustinza, F. Vendrell-Herrero, 'Services in European
manufacturing: servinomics explained', Bruegel, 2016 and M. Crozet, E. Milet, 'Should everybody be in
services? The effect of servitisation on manufacturing firm performance', CEEPI, 2015.

67 A. Ariu, F. Mayneris, M. Parenti, 'Providing services to boost goods exports: theory and evidence',
ECARES Working Paper 2016-43, December 2016.

https://www.wiiw.ac.at/a-manufacturing-imperative-in-the-eu--europe-s-position-in-global-manufacturing-and-the-role-of-industrial-policy-dlp-3081.pdf
http://bruegel.org/2016/03/services-in-european-manufacturing-servinomics-explained/
http://bruegel.org/2016/03/services-in-european-manufacturing-servinomics-explained/
http://www.cepii.fr/PDF_PUB/wp/2015/wp2015-19.pdf
http://www.cepii.fr/PDF_PUB/wp/2015/wp2015-19.pdf
https://dial.uclouvain.be/pr/boreal/object/boreal%3A184310/datastream/PDF_01/view
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3. Trade patterns: regions and trade specialisation
3.1. Diversity in EU regional export patterns
Trade generates processes of specialisation in certain sectors and triggers reallocation of
resources toward those sectors. For this reason, trade specialisation is seen as one of the
potential main drivers behind industrial development. Looking at EU regional data, one
can see that there are some differences among EU regions in terms of their trade
patterns and that they have specialised in different types of goods with different
technological intensities. In other words, while some regions export more goods that
require high/medium-high levels of technology, others export more goods that rely on
low/medium-low levels of technology.

Annex 2 takes a more detailed look at the EU export patterns of 102 EU regions using
2015 data from Belgium, Germany, Spain, Italy, Portugal, Croatia, Romania and France.
The tables in the Annex present the regional amount of total regional exports for Croatia,
Romania and France, while looking at the extra-EU exports of the other countries.
Furthermore, the tables show the top three exporting sectors in the region, the sector
that had the highest growth in exports and the sector experiencing the most sluggish
growth or biggest decrease in exports between 2012 and 2015. The tables also give the
Herfindahl-Hirschmann Index (HHI) and the Grubel-Lloyd Index (GLI). The HHI measures
the concentration or diversification of a region's trade in terms of either products or
markets. It is computed as the sum of squared shares of each product in total exports. A
region with a perfectly diversified export portfolio will have an HHI close to 0, whereas a
region that has only one kind of export will have a value of 1 (least diversified). The GLI
measures the importance of intra-industry trade (trade in similar but differentiated
goods) in a sector. For example, Italy could export a FIAT 500 and import a Jeep; while
both of them are cars, they are different types of cars (trade in varieties). Depending on
the level of disaggregation at which one computes the GLI, it might also include some
vertical trade data (that is, trade of parts as well as of the final product). GLI values range
between zero and one. If the index is equal to 0, then the region is either only an exporter
or an importer of a given product. When the index is closer to 1, it means that the region
is both exporting and importing in that sector (therefore there is intra-industry trade). If
imports and exports are traded in equal values, the index is equal to 1. The GLI is
particularly sensitive to the level of disaggregation or aggregation at which it is
computed. The higher the aggregation level, the higher results, it tends to give. The GLI
was computed at the HS4 level for Spain and Croatia, at the CPF4 level for France and at
the ATECO3 level for Italy. The regional level index was computed as a weighted average
of the index values at product level.

Annex 2 data allow to draw certain conclusions with respect to the trade profiles of
regions and their evolution. They are presented in summarised form below and are
analysed more exhaustively in the paragraphs that follow:

a) Most EU regions have chosen a strategy of export diversification; that does not
necessarily mean that specialisation does not occur within sectors; it simply
means that most EU regions have their exports spread across sectors.

b) In many regions, the top three sectors are not the ones experiencing the biggest
export growth rates; this suggests the presence of a trend toward diversification
of exports in certain regions and the existence of emerging sectors.

c) While certain countries' regions are fully specialised in high/medium-high-
technology-intensive goods, the regional trends in other countries (in particular
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southern and eastern countries) are more diversified. The authors of this study
did not detect a general trend among regions specialised in low/medium-low-
technology-intensive goods of switching to exports concentrated in
high/medium-high-technology-intensive goods, though there might be an
increase in some regions due to emerging high/medium-high-technology-
intensive goods.

a) The regions analysed have generally diversified export portfolios. The average HHI is
roughly equal to 0.26 with a variance of 0.02. The minimum HHI reported is 0.13
(continental Croatia), while the maximum is 0.90 (French Guyana). The high-level
specialisation of French Guyana is due to the importance of its aerospace industry in
terms of its value share (the vehicles goods sector accounts for 95 % of total French
Guyana exports). Other regions with HHI indexes bigger than 0.5 are: Bremen, Basilicata,
Melilla, Martinique, Midi-Pyrénées, Réunion, Sardegna and Sicilia. The reason why
Martinique, Sardegna and Sicilia have a low score is because of the pivotal role of their
petroleum refineries, as explained above. The transport sector accounts for 85 % of the
total exports (intra and extra-EU) of the Midi-Pyrénées, France's second-biggest
exporting region; this is mainly due to the aerospace industry located in the region
accounting for 99.3 % of the 2015 regional exports in the transport sector. Midi-
Pyrénées is the most specialised EU region in the sector (location quotient of 19.82
according to the cluster mapping tool provided by the Commission).68 The high HHI for
Bremen is due to the predominance of its traditional manufacturing sector, the car
industry, which in 2015 represented 72 % of its extra-EU exports. It is the centre of an
automotive-specialised cluster comprised of 39 firms.69 For Basilicata, a region in the
Italian Mezzogiorno, transport is the region's top-performing sector, accounting for 72 %
of extra-EU exports in 2015. The sector has been on an upward trend, with cars exports
registering the region's highest extra-EU exports growth rate (15.26) over the 2012-2015
period. The probable reason for this growth is the launch by the FIAT Basilicata
production plant of two new car models, Jeep Renegade and Fiat 500X, sold mainly in
the USA. The export growth rates of Basilicata's transport sector made it the region with
the biggest increase of Italian extra-EU exports in recent years. According to the EU
cluster data, as opposed to Midi-Pyrénées (which has established itself as a region
attracting clusters and firms in its specialised sector), Basilicata still appears to rely on
only one main firm in the sector.70 At the other end of the diversification/specialisation
spectrum, 71 EU regions have an HHI lower than the average 0.26. In Table 2 below, the
average HHI seems to be higher than average when the top exporting sector is either in
the 'other' category (mainly due to the high HHI of petroleum refinery exporters, such as
Martinique, Sardegna and Sicilia), or in the vehicles or metals industry. Higher

68 Ratio of an industry's share in employment in a region's traded industries and such share for all of
Europe. The localisation quotient is calculated as the industry's share of total employment in a given
region to the industry's share of total employment in all countries considered in the analysis. A
localisation quotient of 1 means that the given region is not specialised in the given industry. A
localisation quotient of 2 means that the given industry is represented by a 100 % bigger share of
employment in the given region than the industry's share of employment at the level of all regions.
This indicates that the region is specialised in the industry. Source: European Commission Cluster
mapping tool.

69 Source: European Commission Cluster mapping tool.
70 Data from the cluster mapping tool, variable 'number of enterprises' in the aerospace, vehicles and

defence sectors.

http://ec.europa.eu/growth/smes/cluster/observatory/cluster-mapping-services/mapping-tool_en
http://ec.europa.eu/growth/smes/cluster/observatory/cluster-mapping-services/mapping-tool_en
http://ec.europa.eu/growth/smes/cluster/observatory/cluster-mapping-services/mapping-tool_en
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concentration of exports in a sector signifies stronger dependence on the sustained
competitive profile within that industry.

Table 2 – Average HHI of the region in relation to the top 1 sector in the region
Sector Average HHI

Agriculture and agro-Industry 0.255864986

Chemicals, rubber and plastics 0.180457824

Electronic and optical products, electrical equipment and machinery 0.224261607

Metals 0.311487432

Mining and quarrying 0.172680769

Other 0.437166687

Pharmaceuticals 0.211071569

Textiles, apparel, leather and related products 0.192213156

Vehicles 0.348527606

Source: EPRS from data provided by national statistical authorities (see details in Annex 2).

Table 3 compares the sectors in terms of whether they appear to be within the three top
regional sectors for the regions analysed. Electronics and machinery, agriculture and
transport are most often present within the top 3 regional exporting sectors.

Table 3 – Number of regions in which the following sectors are among the top three
regional exporting sectors

Sector Count of
Top 1

Count of Top 2 Count of
Top 3

Total top

Agriculture and agro-Industry 19 11 14 44

Chemicals, rubber and plastics 8 13 18 39

Electronic and optical products,
electrical equipment and machinery

34 32 12 78

Metals 6 3 12 21

Mining and quarrying 3 5 4 12

Other 7 6 10 23

Other non-metallic mineral products 0 1 0 1

Pharmaceuticals 4 7 4 15

Textiles, apparel, leather and related
products

4 6 9 19

Vehicles 17 18 19 54

Source: EPRS from data provided by national statistical authorities (see details in Annex 2).

b) Table 4 below shows the sectors that appear to have experienced the greatest
increase in exports from 2012 to 2015 in the countries analysed in this section (except
for France, for which no trade data was available). The data show that transport and
pharmaceuticals were the sectors experiencing the biggest increase in exports in most
regions, while mining, quarrying and metals were those experiencing the biggest
decrease in exports. Recalling Figure 3 above, vehicles and pharmaceuticals were the two
manufacturing sectors experiencing the biggest growth in output from 2010 to 2016
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(respectively an increase of 29.7 % and 23 %).71 Table 4 also reveals that most of the
sectors experiencing the lowest growth in exports are low/medium-low-technology-
intensive goods, while the reverse is true for the maximum growth rates where growth
was due mainly because of high/medium-high technologies. In 18 regions (all in the
southern and eastern European countries observed),72 a high/medium-high-technology
sector experienced the minimum growth rate from 2012 to 2015. This does not
necessarily signal a shift towards less high-technology-intensive goods as in most of
these regions the sector experiencing a maximum increase in exports was also one of
high/medium-high technology-intensive goods.73

It is also interesting to see whether maximum growth in exports is found in a top sector
of a region, in other words whether there is an increase in the top sector's importance
(and maybe in dependence on it). In 24 cases, the sector of maximum export growth was
also one of the three major exporting sectors in the region. In those 24 regions, if the top
sector's highest increase is a trend, it could imply a specialisation pattern and
strengthening of the competitiveness of the region in that sector, but for the highly
specialised region it could also imply a stronger dependence on its top exporting sector.
This pattern is found mainly in the southern regions and in Wallonia: in Italy (eight
regions), Spain (seven regions), Romania (two) and Portugal (two) but also in four
German regions. For the other regions (the majority), where the highest growth was
registered in another sector than the top sector, this could be a sign of a new emerging
sector and a possible sign of diversification in exports. In only four cases out of 75 – two
in Italy (textiles in Marche and pharmaceuticals in Lazio), one in Spain (mining in
Andalucía) and one in Croatia (transport in Jadranska Hrvatska) – one of the top sectors
was also the sector experiencing a lower growth in regional exports. This finding could
be connected to a long-term decline of the sector (as in the case of textile, leather and
shoes industry in the Marche).

71 Eurostat data.
72 Alentejo, Bucharest, Calabria, Canary Islands, Canabria, Centro, Centru, Ciudad Autonoma de Melilla,

Extremadura, Jadranska-Hrvatska, Lazio, Regiao Autonoma dos Açores, Region de Murcia, Sardinia,
Sicily, Trentino-Alto Adige/Südtirol, Veneto, Vest.

73 For eight of those regions, the vehicles sector was not the fastest-growing export sector and for three
other regions, pharmaceuticals registered the biggest growth in exports.
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Table 4 – Number of regions where the sector experienced the maximum increase in
regional exports and the minimum increase/maximum decrease in regional exports
from 2012 to 2015

Sector Count of Region Max Count of Region Min

Agriculture and agro-Industry 4 0

Other non-metallic mineral products 2 1

Chemicals, rubber and plastics 2 4

Electronic and optical products, electrical
equipment and machinery

1 3

Mining and quarrying 7 21

Metals 2 13

Pharmaceuticals 22 10

Vehicles 27 4

Textiles, apparel, leather and related
products

3 5

Other 5 14

Grand Total 75 75

Low technology 16 33

High technology 52 21

Source: EPRS from data provided by national statistical authorities (see details in Annex 2).

Table 5 – Number of regions where one of the top three regional sectors is also the
sector experiencing the maximum increase in exports or the minimum
increase/maximum decrease in exports

Countries Max=Top Min=Top Total regions

All 24 5 75

Italy 8 2 20

Germany 4 1 16

Spain 7 1 19

Belgium 1 0 3

Croatia* 0 1 2

Romania* 2 0 8

Portugal 2 0 7

* For reasons of data availability, the data were computed using total exports instead of extra-EU exports.
Source: EPRS from data provided by national statistical authorities (see details in Annex 2).

c) Here the study looks at the share of exports in total exports represented by
high/medium-high-technology-intensive goods and low/medium-low-technology-
intensive goods for each region, as well as the percentage points of increase/decrease in
the share of high/medium-high-technology.74 As mentioned in the first section, the shift
from low-technology-intensive goods to high-technology-intensive goods is considered

74 See Annex 7 for the sectoral division used.
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one of the factors behind manufacturing trends in Europe. However, specialisation in low
versus high-technology-intensive goods is diverse and depends on the region.
Furthermore, based on the data available, the study did not identify radical shifts though
there was evidence of increased importance of high/medium-high-technology sectors
(which might be due both to trade factors as well as to active regional and EU policies
directed at increasing and promoting investments in high/medium-high technology).

The national average export shares of high/medium-high-technology-intensive goods
are reported in Table 6, while complete data are found in Annex 3. All but one
(Mecklenburg-Vorpommern) of the German regions have higher shares of exports in
high/medium-high-technology-intensive goods. Belgium also has a clear specialisation in
high/medium-high-technology-intensive goods; Flanders has a relatively lower (though
still above 50 %) share of exports in high/medium-high-technology-intensive goods due
to its high export of diamonds (accounting for almost 20 % of its exports). Between 2012
and 2015, the positive variation towards high/medium-high-technology goods is mainly
due to the increase in the Walloon region.

France has an average share of high/medium-high-technology-intensive goods of 55.9 %.
Looking at the French metropolitan regions, we see that those with higher shares in
low/medium-low-technology-intensive goods are those where agriculture is still the top
one export. These include Aquitaine (36 % share of exports in agriculture), Bretagne
(39 %), Champagne-Ardennes (39 %), Languedoc-Roussillon (42 %), and Poitou-
Charentes (51 %). However, in all the above, the top two and top three sector is a
high/medium-high-technology-intensive sector. Some of these regions are investing in
emerging high-technology-intensive industries (Languedoc-Roussillon, Poitou-
Charentes) or have witnessed a decline in their traditional low-technology-intensive
goods (such as textile in Champagne-Ardennes). Nord-Pas-de-Calais and Bourgogne have
relatively diversified economies, but 49 % of exports are concentrated in agriculture and
metals for Bourgogne (top two and top three sector), while the two sectors represent
35 % of exports for Nord-Pas-de-Calais (top one and top two sector).

The southern European countries Italy, Spain and Portugal have an average share in
exports of high/medium-high-technology-intensive goods below 50 %, showing the
tendency toward low/medium-low-technology specialisation in these countries.
However, the picture is very diverse depending on the region.

In Italy, nine regions have exports shares in high/medium-high-technology goods higher
than 50 %. Among them only two – Basilicata and Puglia – are from the south. For
Basilicata, the share is justified by the region's strong dependence on FIAT car exports,
which makes the share of exports in high/medium-high technology rise to the highest
score for Italy (also in terms of variations in percentage points in the share of
high/medium-high-technology-intensive goods in regional exports). Though traditionally
specialised in low/medium-low manufacturing (food products, textile and metals), Puglia
has seen, in terms of exports, a predominance of its emerging high/medium-high-
technology sectors. Biotechnology, fostered mainly by two major pharmaceutical
companies (the French Sanofi-Aventis and the German Merck Serono), achieved almost
24 % of the extra-EU exports of Puglia, while the vehicles sector, including cars (FIAT) and
the aerospace cluster accounted for 19 % of the region's extra-EU exports, while the
machinery sector, including the emerging mechanical-engineering sector, achieved 15 %
of the region's extra-EU exports in 2015. In both Puglia and Basilicata, the emerging
strength in export in high/medium-high technology is mainly due to (private/firm)
investment.
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In the case of Portugal, three regions have actually higher shares in low/medium-low-
technology-intensive goods (Centro, Norte and Região Autónoma does Açores).

Seven Spanish regions have export shares in high/medium-high-technology-intensive
goods higher than 50 %: Melilla, Communidad Foral de Navarra, Castilla y Leon,
Communidad de Madrid, Cataluña, País Vasco and Communidad de Valencia. In the two
eastern countries analysed, the situation is mixed, similar to the southern countries. In
Croatia, both regions have shares in high/medium-high technology slightly lower than
50 %, while in Romania only three regions appear to actually have a higher share in
low/medium-low-technology-intensive goods (Nord-Vest, Nord-Est and Sud-Est).

Table 6 – Average export share of high/medium-high-technology-intensive goods in
2015 and average evolution in percentage points from 2012 to 201575

Average of share of high/medium-high-
technology-intensive goods, 2015

Average evolution in percentage
points

All 55.15517934 11.05865

Italy 48.07815988 3.483184

Spain 44.84903286 1.920398

Portugal 48.12358145 -0.34009

Belgium 69.78904349 2.77492

Germany 76.66267376 43.88997

France* 55.89925246 n.a.

Croatia* 47.50535556 -0.43431

Romania* 54.37599532 1.991603

*For reasons of data availability, data is computed using total exports instead of extra-EU exports.
Source: EPRS from data provided by national statistical authorities (see details in Annex 3).

To see whether the changes in technology-intensive exports signify a redirection of
resources from low to high-technology-intensive goods in regional exports, Figure 19
below establishes a correlation between the share of high-technology-intensive goods in
2012 exports and the variation in percentage points of the share in regional exports of
high/medium-high-technology-intensive goods over the 2012-2015 period. The purpose
of the figure is to capture, using simple data, the export specialisation in high-technology-
intensive goods versus low-technology-intensive ones (measured here by the share of
high-technology-intensive goods in exports) and the variations in such an export
specialisation. Unfortunately, it is not possible to extrapolate from this exercise a clear
trend or a change in comparative advantage towards low-technology-intensive goods, as
this would entail a need for further data (and longer-term data). Nevertheless, the figure
shows the existence of three groups of regions: the first group consist of those exporting
more in the high/medium-high-technology-intensive sectors and experiencing a further
increase in these sectors; the second group includes regions that were or are still
exporting more in low/medium-low-technology-intensive goods sectors but are
experiencing increases in export shares of high/medium-high-technology-intensive
goods; the third group shows that a certain number of regions are experiencing a
stronger export orientation toward low/medium-low-technology-intensive goods.

75 As the study had only 2014 and 2015 data available for the French regions, no variation was computed.
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Figure 19 – Share of high/medium-high technology in 2012 and variation in percentage
points of the share in high/medium-high technology from 2012 to 2015

* For Romania and Croatia, the data are based on total exports instead of extra-EU exports. As the authors only had
data for 2014 and 2015 for France, it was not possible to compute the variation for the 2012-2015 period.
Source: EPRS from data provided by national statistical authorities (see details in Annex 3).

It is immediately obvious that the lower right tier of the figure is practically empty; the
lower right tier would represent a region specialised in exports of high/medium-high-
technology goods in 2012 and experiencing a decrease in that export share in 2015. This
is the case especially for Melilla, but very small negative variations were also experienced
by other regions in Spain (Castilla y León and País Vasco), Italy (Lazio, Puglia), Portugal
(Alentejo), Romania (Bucharest) and Belgium (Flanders). The regions in the upper right
tier are established exporters in high/medium-high technologies (such regions are all of
the three Belgian regions and some Italian, Spanish, Romanian and German ones) or are
specialising and experiencing growth in their exports of high/medium-high-technology-
intensive goods. In the lower left tier are regions specialised in low/medium-low-
technology-intensive goods in 2012 and experiencing a further decrease in their export
share in high/medium-high-technology-intensive goods. The latter are again
concentrated in the southern countries analysed, such as Spain (Principado de Asturias,
Cantabria, Aragon and Castilla-La Mancha), Italy (Umbria, Sardegna, Molise, Valle
d'Aosta) and Portugal (Centro, Região Autónoma dos Açores) as well as two of the
regions in Romania specialised in low/medium-low-technology goods (Nord-Vest, Sud-
Est). In all regions located in the upper-left tier, notwithstanding the higher share of
low/medium-low-technology-intensive goods in 2012, there was a clear increase in the
share of high/medium-high-technology-intensive goods. This is the case for 32 regions,
including 15 German, nine Spanish, six Italian, one Portuguese (Norte) and one Romanian
region (Nord-Est). With the exception of 14 regions in Germany, all other regions in this
upper-left tier had still higher shares in low/medium-low technology in 2015, showing
that the variations were perhaps provoked by a growing share of new emerging sectors
and a diversification of the export base, but not necessarily a shift in export specialisation
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from low to high-technology-intensive goods. For the 14 German regions,76 the
variations entailed instead a switch in specialisation, as they all had a share in
high/medium-high-technology-intensive goods higher than 60 % in 2015, while this was
not case in 2012.

3.2. What are the drivers of trade and specialisation? Lessons to learn
from the theories on trade specialisation
3.2.1. From absolute to comparative advantage
Adam Smith made the case for trade in 1776 in his The Wealth of Nations on the basis of
the theory of absolute advantage.77 Absolute advantage involves the ability of one
country to produce a particular commodity at a lower real cost than another country. In
this context, real cost refers to the amount of labour time required to produce a
commodity, that is, the time in productivity terms. Countries should specialise in
producing and exporting the commodities in which they have an absolute advantage,
while importing the commodities that they produce at a higher 'real cost' than other
countries (that is, in which they have an absolute disadvantage).

Table 7 - Example of an absolute advantage (two countries, two goods)

Days of labour Country A Country B
Wine (1 barrel) 1 4
Beer (1 barrel) 4 2
Exchange rate: 1 wine = ¼ beer 1 wine = 2 beer

1 beer = 4 wine 1 beer = ½ wine
1. No trade (16 days, 8 days for wine and 8 days for beer):

Output Country A Country B Total
Wine (barrels) 8 2 10
Beer (barrels) 2 4 6

Total 10 6 16
2. Specialization (16 days towards absolute advantage):

Output Country A Country B Total
Wine (barrels) 16 0 16
Beer (barrels) 0 8 8

Total 16 8 24
3. Gains after trade (6 wine barrels for 3 beer barrels):

Output Country A Country B Total
Wine (barrels) 10 6 16
Beer (barrels) 3 5 8

Total 13 11 24

Source: EPRS.

76 The 14 regions are: Baden-Würtemberg, Bayern, Berlin, Brandenburg, Bremen, Hamburg, Hessen,
Niedersachsen, Nordrhein-Westfalen, Rheinland-Pfalz, Saarland, Sachsen-Anhalt, Schleswig-Holstein
and Thüringen.

77 See: R. Dunn, J. Mutti, 'International Economics', Routledge, Abingdon, 2004.
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The theory of absolute advantage assumes that two countries trading with one another
each have an absolute advantage in the production of one or more commodities. What
happens, however, when a country does not have an absolute advantage in the
production of any commodity compared to another country? David Ricardo showed in
1817 in his Principles of Political Economy, that even in this scenario, a country without
any absolute advantage(s) could still gain from trade with another country provided that
the two countries' relative costs (in terms of labour inputs) are different for two or more
commodities.78 This was referred to as the 'theory of comparative advantage' or the
'Ricardian model'. It postulates that a country should specialise in producing the
commodity in which it has a lower-opportunity cost than another country. This is the
next-best alternative given up to obtain it (that is, in a two-good model, the amount of Y
given up to obtain a unit of X). This theory helps establish the type of commodities a
country should specialise in and to predict which industries could do better than others.

Table 8 – Example of a comparative advantage (two countries, two goods)

Days of labour Country A Country B
Wine (1 barrel) 1 2
Beer (1 barrel) 2 5
Exchange rate: 1 wine = ½ beer 1 wine = 2/5 beer

1 beer = 2 wine 1 beer = 2.5 wine
1. No trade (300 days for A (split 150-150), 700 for B (split 350-350)):

Output Country A Country B Total
Wine (barrels) 150 175 325
Beer (barrels) 75 70 145

Total 225 245 470
2. Specialization (300 days for A and 700 days for B towards its comparative advantage):

Output Country A Country B Total
Wine (barrels) 0 350 350
Beer (barrels) 150 0 150

Total 150 350
3. After trade (72 barrels of beer for 160 barrels of wine):

Output Country A Country B Total
Wine (barrels) 160 190 350
Beer (barrels) 78 72 150

Total 238 262 500

Source: EPRS.

78 See: R. Dunn, J. Mutti, 'International Economics', Routledge, Abingdon, 2004.



Interactions between trade, investment and trends in EU industry Page 42 of 116

Box 1 – Empirical evidence for the Ricardian model
The central prediction of the Ricardian model – that countries will export those commodities in which their
productivity is relatively high – has been supported by the results of a number of studies. A classic study is
the one performed by MacDougall in 1951-1952, with data on the USA and the UK from the early post-
World War II period.79 It demonstrated that even though British labour productivity was lower than
American productivity in almost every sector (that is, the USA had an absolute advantage in all sectors),
British exports were about as large as the amount of American exports. The UK's export sectors were
presumably those where it had a comparative advantage over the USA. In a 1963 follow-up study,80 Balassa
showed in relation to 26 manufacturing industries that the higher the relative productivity in the USA
compared to the UK was, the more likely it was that US rather than UK industries would export in that
industry. Hence, the USA exported goods to the UK in sectors in which it had a comparative advantage.

Recent studies on the Ricardian model have been less conclusive.81 Golub and Hsieh (2000) looked at 40
manufacturing sectors for a number of OECD countries as well as Mexico and Korea from 1970 to 1992.82

They found that the majority of trade flows could be explained by the Ricardian model, which provided
fairly strong support for this model. Costinot et al. studied the 1997 trade flows and productivity of 21
countries (18 European countries plus Japan, Korea and the USA) and also found evidence that supported
the Ricardian theory.83 Kowalski (2011) analysed the bilateral trade of 55 OECD and selected emerging
market economies and 44 manufacturing sectors, and found that comparative advantage remains an
important determinant of trade.84

Schumacher, on the other hand, criticises the theory of comparative advantage, because he considers that
its essential assumptions are both inadequate and susceptible to rejection on theoretical, logical and
empirical grounds. He therefore holds that it is not a useful and adequate theory to explain the patterns
of and the reasons behind free international trade.85

A 2016 WIIW-study identified revealed comparative advantages in an EU regional
context. The study's descriptive results of regional-industrial revealed comparative
advantages showing that high and low-income regions in the EU exhibit different trade
specialisation patterns: high-income regions generally tend to be specialised in high-
technology-intensive goods, low-income regions are specialised in low/medium-low-
technology-intensive goods trade, and medium-income regions are somewhere in
between (see Figure 20). The study also found that big changes in the regions'
specialisation patterns over time are relatively rare (unless in the presence of
international investment), which implies that the development of specialisation patterns
is path-dependent. Accordingly, the reference points to be used when drawing up

79 G.D.A MacDougall, 'British and American Exports: A Study Suggested by the Theory of Comparative
Costs', Economic Journal, No 61, 1951, pp. 679-724; G.D.A MacDougall, 'British and American Exports:
A Study Suggested by the Theory of Comparative Costs', Economic Journal, No 62, 1952, pp. 487-521.
For a follow-up, see: R. Stern, 'British and American Productivity and Comparative Costs in International
Trade', Oxford Economic Papers New Series, Vol. 14, No 3, 1962, pp. 275-196.

80 B. Balassa, 'An Empirical Demonstration of Classical Comparative Cost Theory', Review of Economics
and Statistics, No 45, 1963, pp. 231-238.

81 P. Krugman, M. Obstfeld, M. Melitz, 'International Economics: Theory and Policy', Pearson, Harlow,
2015.

82 S. Golub, C.-T. Hsieh, 'Classical Ricardian Theory of Comparative Advantage Revisited', Review of
International Economics, Vol. 8, No 2, 2000, pp. 221-234.

83 A. Costinot, D. Donaldson, I. Komunjer, 'What Goods Do Countries Trade? A Quantitative Exploration
of Ricardo's Ideas', Review of Economic Studies, No 79, 2012, pp. 581-608.

84 P. Kowalski, 'Comparative Advantage and Trade Performance: Policy Implications', OECD Trade Policy
Papers, No 121, OECD Publishing, 2011.

85 R. Schumacher, 'Deconstructing the Theory of Comparative Advantage', World Economic Review,
Issue 2, 2012, pp. 83-105.

http://www.jstor.org/stable/2226976?seq=1
http://www.jstor.org/stable/2226976?seq=1
http://www.jstor.org/stable/2226897?seq=1
http://www.jstor.org/stable/2226897?seq=1
http://www.jstor.org/stable/2661740?seq=1
http://www.jstor.org/stable/2661740?seq=1
https://www.jstor.org/stable/1923892?seq=1
http://www2.econ.iastate.edu/classes/econ521/orazem/Papers/Golub_hsieh.pdf
https://economics.mit.edu/files/7796
https://economics.mit.edu/files/7796
http://wer.worldeconomicsassociation.org/files/WEA-WER2-Schumacher.pdf
http://wer.worldeconomicsassociation.org/files/WEA-WER2-Schumacher.pdf
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specialisation strategies should reflect the regions' existing strengths following a 'smart
specialisation' approach.

Figure 20 – Revealed export advantage in high/medium-high, medium-low and low-
technology-intensive goods (2011 data)

Source: WIIW, 2011.

The study also makes policy recommendations based on in-depth case studies of 12 EU
regions that correspond to three types of regions. Regional policies for more advanced
and developed regions should primarily focus on further developing the regional
research infrastructure and strengthening its agile SMEs. Less-developed and transition
regions would probably benefit from refining their industrial composition in favour of
business services and functional specialisation in higher-value activities such as design,
marketing and management. As regards transforming regions in central and eastern
Europe, it is suggested that not just the accumulation of capital, but also structural
change is a driver of economic growth.86

3.2.2. The role of resources and the Hecksher-Ohlin model
Whereas the Ricardian model focuses on differences in technology to explain differences
in output and patterns of trade, the Heckscher-Holin model (H-O model) focuses on
factors of production.87 The standard H-O model includes two factors of production,
namely labour and capital, of which countries have different 'endowments'. The
production of different goods requires these inputs in different proportions; some goods
require relatively more labour and others require relatively more capital. One can
imagine that this is also the case for different types of industries in the real world. The
theory predicts that a country will export the good that uses its abundant factor of
production intensively, whereas it will import the good that it cannot produce as
effectively. Overall, the less similar factor endowments are across countries, the more
the countries can trade with each other as each specialises in a different good. Factor
supplies may change over time, however, causing a country's comparative advantage to
change as well. For example, a country's labour supply could increase through population

86 A. Cordes, B. Gehrke, C. Rammer, R. Römisch, P. Schliessler, P. Wassmann, 'Identifying Revealed
Comparative Advantages in an EU Regional Context', WIIW Research Report 412, 2016.

87 R. Feenstra, 'Advanced International Trade. Theory and Evidence', Princeton University Press,
Princeton, 2004.

https://wiiw.ac.at/identifying-revealed-comparative-advantages-in-an-eu-regional-context-dlp-3967.pdf
https://wiiw.ac.at/identifying-revealed-comparative-advantages-in-an-eu-regional-context-dlp-3967.pdf
https://wiiw.ac.at/identifying-revealed-comparative-advantages-in-an-eu-regional-context-dlp-3967.pdf
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growth and capital can be accumulated through domestic savings. Once two countries'
factor endowments become more similar, they will trade less with each other.88

In its standard form, the H-O model frequently does not perform well when tested
empirically. In one of the first tests of this model, Leontief (1954) predicted that US
exports would be more capital-intensive than US import-competing goods, but instead
found the opposite (US exports were in fact more labour-intensive).89 The model appears
to be at its best when predicting trade where a country's factor endowments differ the
most from the global endowment pattern, as is the case in trade between industrialised
and developing countries.90

3.2.3. Intra-industry trade and trade in varieties
As explained earlier, intra-industry trade is characterised by trade within the same
industry; it could be trade in intermediates and parts of a good (vertical trade) or trade
in varieties of the same good (for example, trading a Jeep for a small car, such as a Smart).
In other words, exporters in sectors with high intra-industry trade measures are capable
of withstanding import competition for their exported products by specialising in either
varieties or vertical trade integration. The importance of intra-industry trade as opposed
to industry specialisation leading to inter-industry trade started to be grasped at the end
of the 1960s.91 The country tables in Annex 2 present the weighted average Grubel-lloyd
(GLI) index for some regions. The GLI, which analyses the importance of intra-industry
trade in goods, ranges between zero and one. If the index is equal to 0 then the region is
either only an exporter or an importer of that product. When the index goes closer to 1,
it means that the region is both exporting and importing in that sector (therefore there
is intra-industry trade). If imports and exports are traded in equal values, the index is
equal to 1. The GLI has been calculated only for countries which had data sufficiently
disaggregated at the product level. Average GLI results are not that high for the countries
analysed, showing that intra-industry trade might not be as developed as one would
expect especially in some regions. Bigger countries (such as Italy) or more trade-oriented
ones (such as Belgium) seem to have a higher average regional GLI. However, there are
some regional differences as shown by the data in Annex 2. Even though it is a big
country, Spain appears to have a low average GLI,92 the maximum in the country
(belonging to Spanish export champion Cataluña) being equal to 0.45, while the
minimum (belonging to the Ciudad Autónoma de Ceuta) being 0.007. GLI measures also
appear to be more significant in high/medium-high versus low/medium-low-technology-
intensive sectors. Table 9 present the average GLI per region and type of sector for Italy.

88 See: R. Dunn, J. Mutti, 'International Economics', Routledge, Abingdon, 2004.
89 W. Lenotief, 'Domestic Production and Foreign Trade', Economia Internazionale, Vol. 7, No 1, 1954, pp.

3-32.
90 See: R. Dunn, J. Mutti, 'International Economics', Routledge, Abingdon, 2004.
91 WTO, ‘World Trade Report 2008: Trade in a Globalizing World’, 2008.
92 The GLI for Spain has been computed at the HS4 level.

https://www.wto.org/english/res_e/booksp_e/anrep_e/world_trade_report08_e.pdf
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Table 9 – Regional average GLI for low/medium-low-technology-intensive goods and
high/medium-high-technology-intensive goods

Simple average GLI Low-tech High-tech

Piemonte 0.480462686 0.617296356

Valle d'Aosta/Vallée d'Aoste 0.158182857 0.245297996

Lombardia 0.501866711 0.619785521

Liguria 0.444171336 0.510775396

Trentino-Alto Adige/Südtirol 0.475256791 0.420040584

Veneto 0.442386962 0.546439102

Toscana 0.402974521 0.494723669

Umbria 0.355034415 0.421255442

Marche 0.410784584 0.433612179

Lazio 0.481105987 0.539139742

Sardegna 0.291594523 0.29511575

Abruzzo 0.369240336 0.423943418

Molise 0.233078901 0.320222197

Campania 0.452414782 0.54251617

Puglia 0.426891011 0.414997885

Calabria 0.344110164 0.345425696

Basilicata 0.227045435 0.27930165

Source: EPRS from Istat data computed at highest disaggregation level ATECO3 level.

What are the determinants of intra-industry trade? Intra-industry trade is explained by
what is known as the 'new trade theory' originally pioneered by Krugman in the late
70's.93 Krugman's theory assumes internal economies of scale, implying that a firm's
average cost decreases with more output. It further assumes that consumers have a
preference for variety and that firms are therefore producing heterogeneous goods, in
other words goods that though similar are not fully substitutable. The model is known as
'monopolistic competition', depicting an industry where many firms compete by
producing a slightly differentiated product, where no product is fully substitutable. The
uniqueness of the products allows firms to engage in monopolistic behaviour with
respect to pricing, instead of acting as price takers, as would be the case in the perfect
competition setting. Trade in such a context will have first the effect of making average
cost higher, as more firms compete in the industry and production falls; higher
competition also drives prices down. This pushes some of the less competitive firms out
of the market. The overall result is that a surviving firm will produce more at lower prices
(because of the exit of some firms from the industry and the increasing returns) and
there will be access to a greater variety of products (as the number of firms in one
country has increased from the autarchic equilibrium, that is the equilibrium of the
economy before trade liberalisation).

93 Krugman, 'Increasing returns, monopolistic competition, and international trade', Journal of
International Economics, Vol. 9, 1979.
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The new literature presenting an analysis of firm-level behaviour conducted by Melitz
(2003),94 focused on the firm-level reallocation effect that takes place in the Krugman
model. As mentioned above, less competitive firms will be forced to exit the market after
liberalisation, so the question is how to identify these firms. In the Melitz model,95 firms
face variable and fixed costs related to their export activities, and they also need to bear
'sunk entry' costs to enter the industry (fixed production costs). Firms that are productive
enough to pay the sunk entry costs will enter the market, while the others will leave it.
Among those firms that are productive enough to enter the market, some (purely
domestic firms) will not be productive enough to afford fixed and variable export costs.
The last category of firms, the exporters, will have to be sufficiently productive in order
to sustain all three costs mentioned (entry costs, fixed and variable exports costs). In
other words, the Melitz model highlights that exporting firms are generally more
productive than non-exporting ones. The firm-level literature argues not only that
exporters are more productive, but that they also have larger revenue and employment
than non-exporting firms. Bernard et al. review the recent empirical literature on this
strand of theory. This literature has evolved thanks to the development of data at firm-
level, allowing to better understand whether theory applies in practice.96 Some recent
firm-level data analysing some of the findings of the Melitz-based literature can be found
in an article published by Navaretti et al.97 This article is based on a data-gathering
project (EFIGE) covering seven EU countries and financed by the European Commission.
Overall, the article finds evidence in support of most of the theories formulated on the
basis of Melitz-derived models. In particular, it confirms that exporters are on average
larger, more productive, and more innovative and employ more skilled workers.

Size is relevant to these models and larger firms will benefit from increasing the rates of
return. A way to avoid the handicap of size is through clusters (or industrial
agglomeration) that give participants access to a number of benefits, allowing
productivity to rise beyond what a firm could accomplish on its own.98 The cluster must
be characterised by a geographical concentration at the regional or local level of firms
specialised in a specific industry including both vertical links (supplier-manufacturer-
dealer-customer) and horizontal links (for example, services dealing with the sector and
industry). Models assume that firms are identical or that they are dealing with
interrelated business areas (vertical or horizontal links), and that they are in competition
with each other, but produce heterogeneous goods via specialisation and thus
contribute to the cluster's development. The firm proximity permits the creation of a
social network, but also the development of trust and infrastructure that spur the cluster
forward (for example, university research centres).The benefits of clusters mentioned by
the early literature (Marshall, 1890; Krugman, 1991) are:

 lower transport costs thanks to proximity of suppliers and producers;

94 Melitz, 'The Impact of Trade on Intra-Industry Reallocations and Aggregate Industry Productivity,'
Econometrica, Vol. 71, 2003.

95 Melitz and Redding, 'Heterogeneous Firms and Trade', in Gopinath, Helpman, Rogoff, 'Handbook in
Economics', Vol. 4: International Economics, North-Holland, 2014.

96 Bernard, Jensen, Redding, Schott, 'The Empirics of Firm Heterogeneity and International Trade', Annual
Review of Economics, 2012.

97 Navaretti et al., 'The global operations of European firms – The second EFIGE policy report', Bruegel,
2011.

98 Catalin Boja, 'Clusters Models, Factors and Characteristics', International Journal of Economic Practices
and Theories, Vol. 1, No 1, 2011.

http://faculty.tuck.dartmouth.edu/images/uploads/faculty/andrew-bernard/annurev_economics.pdf
http://bruegel.org/wp-content/uploads/imported/publications/efige_II_ws_14711.pdf
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 reduced financial and time costs;
 development of industry-specific labour skills that create a specialised workforce;

and
 easier transfer of information.

The new trade theory values clusters especially for their promotion of knowledge and
innovation. The Commission has financed a project to identify and connect clusters in
the EU, which the European Cluster Observatory ranked according to their performance
(based on specialisation, size, employment, productivity), giving each cluster up to 4
stars. Map 2 highlights the number of stars obtained by each region. If one compares the
map with the line charts on total trade that are provided in Annex 5, one will notice that
the hotspots with a greater performance are located in the regions that export more.99

Map 2 – European regional hotspots for sectoral clusters by number of stars100

Source: European Cluster Observatory report on European Cluster Panorama, 2016.

99 European Cluster Observatory, Report on European Cluster Panorama, 2016.
100 The industrial strength of cluster development is illustrated by so-called 'cluster stars' indicators that

reveal the presence of critical mass depending upon the cluster's size, the degree to which it is
specialised and how productive it is. The detailed indicators and stars are available for 51 traditional
sectoral cluster categories and for 10 emerging industries that represent cross-sectoral cluster
categories. The so-called 'hotspot' indicators give an assessment of the overall cluster strength across
a region. European Cluster Observatory.

http://ec.europa.eu/DocsRoom/documents/20381
http://ec.europa.eu/DocsRoom/documents/20381
http://ec.europa.eu/growth/smes/cluster/observatory/cluster-mapping-services/mapping-tool_en
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4. Gains from trade and regional inequalities
4.1. Gains from trade
Trade literature highlights several gains from trade, and those are mainly studied as the
result of trade specialisation and the derived efficient allocation of resources. Trade
literature recognises static and dynamic gains from trade. Most of these gains, as will be
discussed further on, are due to trade specialisation, though excessive specialisation and
little diversification of the export base may create dependence risks and vulnerability.101

Regions must find the right mix depending on their resources availability.102

Gains from trade are usually divided between static and dynamic gains. Static gains refer
to gains derived directly from trade and the new equilibrium reached by the economy
after trade liberalisation. Dynamic gains, on the other hand, are indirectly generated by
trade through the impact that trade has on other factors of growth (such as technology,
knowledge and innovation) and have an effect over a sustained period of time (and are
thus described as dynamic).

4.1.1. Static gains from trade
Static gains are analysed in empirical research papers by searching for a direct link
between trade and growth. Static gains are mainly those accruing from specialisation
according to the Ricardo doctrine of comparative advantage, whereby production is
efficiently maximised and access to foreign products becomes cheaper. According to
Ricardo, trade leads to benefits for both countries for a number of reasons.
Specialisation, under the comparative advantage explained in the previous section, leads
to:

(1) Increased productivity: by focusing on the good in which it has a comparative
advantage, the country can produce more and sell it at a higher relative price than
under autarchy and pay higher wages.

(2) Cheaper imports of the good where the country does not have the comparative
advantage. This 'indirect production' is more efficient and more of the good can
be consumed at a lower price. The role of imports is therefore capital to the gains
for trade in the Ricardian model.

(3) Consumer benefit, because of the lower price and greater output of both goods.

The above gains from trade in the Ricardian model derive from the fact that trade
expands the production possibility frontier: in a situation of free trade, the country can
use indirectly (through imports) the resources of the other country to maximise output
in both goods and achieve efficient allocation of resources. Static gains have a one-time
effect on growth due to the efficiency gains from trade liberalisation.

Empirical research on the direct link between trade and growth shows a positive relation
but no striking figures. Feenstra103 reports the results by Harrison (1994) and Levinsohn
(1993) on the impact of import liberalisation on prices, showing the reduction of mark-

101 H. Hesse, 'Export diversification and economic growth', Commission on Growth and Development
Working Paper N21, 2008.

102 M. Thissen, F. van Oort, D. Diodato, A. Ruijs, 'Regional competitiveness and smart specialisation in
Europe: Place-based development in international economic networks', Edward Elgar Publishing, 2013.

103 Feenstra, 'Advanced International Trade – Theory and Evidence', 2003.
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ups through liberalisation.104 Winters105 recalls the major determinants of static gains
from trade: opening markets accounts for an increase in competition, investments and
capital stock, and intermediate goods. Feenstra106 recalls the importance of size as
growth theory highlights that bigger countries should account for higher growth. Trade
openness increases market size and is therefore expected to bring higher growth. Alesina
et al. (2005)107 review the literature on this point and show how size matters for
economic performance and that size depends inter alia on free trade. It is therefore
intuitive that a smaller country will rely more on trade than a bigger country. As the
shares of export in total GDP are higher for smaller countries, it is not surprising that the
share of employment supported by exports is bigger in smaller EU countries.108

Winters109 underlines the empirical difficulties arising from testing the direct link
between trade and growth. The definition of 'openness' may be affected by
measurement of tariff and non-tariff barriers as well as the volatility of the exchange
rates. Differences across countries render empirical testing difficult and more reliable
results may come from panel data on one country. Some variables that affect trade are
also affecting growth exogenously and independently (for instance, they are affecting
the population through higher labour and the geography through the conditions, for
example, for good health). Causality is also not clearly defined: if trade may influence
growth, also growth will be affecting trade. Moreover, it is difficult to delink trade
liberalisation policies from other policies (such as those that are related to investment
or the promotion of human capital; this stems from the fact that growth determinants
are highly correlated.

Trade liberalisation does not appear as a single policy for growth; it is connected to a set
of reforms that will have an effect on growth through total factor productivity increase
(innovation, capital or labour) and through institutions.

4.1.2. Dynamic gains from trade
Dynamic gains ensure an increase in total factor productivity through increased
economies of scale, international investments and transmission of knowledge. Those
gains are obtained indirectly; in other words, trade does not in this case have a direct
impact on growth, but it will still have a direct impact on other variables influencing
growth, such as innovation and knowledge. The trade literature also shows the relevant
role of institutions in growth and how trade may positively affect institutions that
promote the right conditions for growth. That impact will have a sustained effect over
time.

Dynamic gains from trade come from an increase in economies of scale and productivity.
The main analyses using the indirect link between trade and growth consider knowledge
spillovers. If Coe and Helpman (1995)110 found support for knowledge spillovers from a

104 Harrison, 'Productivity, Imperfect Competition and trade reform: theory and evidence', Journal of
International Economics, Vol. 36, 1994; Levinsohn, 'Testing the imports as market discipline
hypothesis', Journal of International Economics, Vol. 35, 1993.

105 Winters, 'Trade Liberalisation and Economic Performance: an overview', 2004.
106 Feenstra, 'Advanced International Trade – Theory and Evidence', 2003.
107 Alesina et al., 'Trade, growth and the size of countries', 2005.
108 N. Sousa, J. M. Rueda-Cantuche, I. Arto, and V. Andreoni, 'Extra-EU exports and Employment', Chief

Economist Note, 2012.
109 Winters, 'Trade Liberalisation and Economic Performance: an overview', 2004.
110 Coe and Helpman, 'International R&D spillovers', European Economic Review, 1995.

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.219.4840&rep=rep1&type=pdf


Interactions between trade, investment and trends in EU industry Page 50 of 116

country to another through trade, Keller (2002)111 finds that spillovers are more localised
(stronger between very integrated and close countries like the Netherlands and
Germany, weaker across borders in general, as between Canada and the USA). This is
one of the logical approaches underpinning the theory of clusters (it was launched by
Marshall in 1890) which will be analysed further down. At the same time, Winters recalls
a paper by Lumenga-Neso, accounting for indirect knowledge flows (Bolivia would
receive knowledge developed in France through imports of French goods from the USA)
and thus slightly reducing the relevance of proximity as a determinant of knowledge
flows.112 The role of intermediates in producing dynamic gains has also been analysed.113

Finally, institutions seem to be the long-term growth determinant. Winters114 finds five
major positive developments. Corruption is detrimental to growth and also to trade.
However, as openness increases there seems to be clear evidence of a decrease in
corruption. Macroeconomic stability (inflation) is also ensured as stability decreases the
exchange-rate risk and thus favours higher levels of trade. Investment policies are
considered the main reason for the fantastic growth enjoyed by south Asian countries,
where growth of investment was coupled with growth of trade. Obviously, none of the
preceding determinants (level of corruption, inflation and investment) may be fostered
without good institutions, ensuring: efficient financial markets, intellectual property
rights and rule of law guarantees, central bank independence, and regulatory agencies.
Finally, education has proved to lead to sustained growth.

4.1.3. Traditional versus new trade gains
Following the new trade theory pioneered by Krugman, the literature has distinguished
the traditional trade gains (here understood as the static gains explained above) from
the 'new trade gains'. As already mentioned, the new trade theory analyses intra-
industry trade, in other words trade in similar but differentiated goods. The 'new trade
gains' derived from intra-industry trade flow from a greater access to new varieties of
goods. These gains were first analysed for trade in final goods (Krugman, 1979; Krugman,
1980), but also for trade in intermediate goods.

The new trade theory would explain both the traditional gains from trade, but also the
'new trade gains' consisting of two major effects on the economy:

1) The first is a consumer effect whereby the consumer can access a greater variety
of the good traded.

2) The second effect is that the increase in foreign variety will have an impact on the
number of firms and variety produced locally. The increased competition because
of trade liberalisation will force the less competitive domestic firms out of the
market. As the most competitive remain, productivity in the sector is considered
to rise.

3) The new trade theory assumes economies of scale (increasing returns), leading
to lower prices as surviving firms increase their output after trade liberalisation.

111 Keller, 'Geographic localization of international technology diffusion', American Economic Review, Vol.
92, 2002.

112 Winters, 'Trade Liberalisation and Economic Performance: an overview', 2004.
113 Stone and Shepherd, 'Dynamic Gains from Trade', OECD Trade Policy Papers, No 110, OECD 2011.
114 Winters, 'Trade Liberalisation and Economic Performance: an overview', 2004.
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Broda and Weinstein (2006)115 show that between 1972 and 2001, if one adjusts for new
varieties, import prices fell 1.2 % points per year. The price decline is used to obtain an
estimate of the gains from new imported varieties under the same structural
assumptions as Krugman's (1980).116 They show that the upward bias of the conventional
import price index of 1.2 % per year leads to a gain from imported variety of 2.6 % of
GDP over the whole period.

In a recent paper by Chang-Tai Hsieh et al. (2016),117 the authors suggest that Boda and
Weinstein (2016) did not account for the potential loss incurred because of the exit of
the non-competitive firms from the market. Chang-Tai Hsieh et al. (2016) then try to
decompose the gains from trade in order to also account for the loss suffered as a result
of firms exiting the market. They analyse this using Canadian data from 1987 to 1997
relating to CUSFTA liberalisation (the Canada-USA FTA, which entered into force in 1989).
They find that while the 'new gains from trade are negative, the traditional gains from
trade are positive and outweigh the negative effect from the 'new gains'', concluding
that CUSFTA had an overall positive effect.

4.1.4. Trade and regional growth strategies
While trade gains may be derived from specialisation, the previous section clearly
illustrated that most regions have diversified export patterns in practice. From the data
at hand, it also appears that relatively few regions have chosen an export-oriented
growth strategy. Annex 4 reports the trade share in GDP (which is a basic measure of
openness) for every region analysed. A correlation could be established between the two
dimensions (specialisation/diversification and openness to trade). The graph below puts
the HHI as a measure of diversification/specialisation of exports (vertical axis) in
correlation with the share of total trade in GDP as a measure of openness and a trade-
oriented growth strategy. Indeed, a share of total trade to GDP superior to 100 % implies
that the region is export-oriented (or import-dependent).

115 C. Broda and D. E. Weinstein, 'Globalization and the gains from variety', 2006.
116 Krugman, 'Scale economies, product differentiation, and the pattern of trade', American Economic

Review, Vol. 70, 1980.
117 Chang-Tai Hsieh et al., 'Accounting for the New Gains from Trade Liberalization', 2016.
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Figure 21 – Correlation between the share of total trade in GDP (trade-oriented growth
strategy) and the HHI (diversification strategy)

* For France, Romania and Croatia, the HHI data are based on total exports instead of extra-EU exports. Source: EPRS
from data provided by national statistical authorities.

In the top-right quadrant would be regions that are both export-oriented and heavily
specialised; only two German regions correspond to this trade strategy. Those are the
city-Länder of Bremen and Hamburg, which have high-openness measures (equal to 99 %
and 112 % respectively) but also rather concentrated exports in some sectors (HHI higher
than 0.5). The size of the two city-Länder could be one of the reasons for this choice of
combination (openness/specialisation). The lower right quadrant is for regions
characterised by high openness (export-oriented/import dependent) and diversified
exports. This strategy is particularly representative of the major exporting French
regions, the core exporting Portuguese regions, Flanders, and the core exporting
Romanian regions. None of the Italian or Spanish regions achieve a 100 % share of total
trade in their regional GDP. Most EU regions are concentrated in the lower left tier,
showing diversified but also less trade-oriented economies. The top left tier, which
represents specialised and relatively closed economies, features those regions with an
HHI bigger than 0.5 (with the exception of Bremen), already mentioned earlier.

The choices between the level of diversification as opposed to specialisation and the
level of openness might depend on a variety of factors, including: size of the regions and
the resources available for diversification and the regions' competitiveness. Both
specialisation and openness can create some risk. Regions that are more open will
presumably suffer more from changes in EU or global trade demand. Strong
specialisation of exports in just a few sectors increases the dependence on trade demand
in these sectors, especially if the region is also particularly open (import-dependent).
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Only regions with a very competitive industry can therefore sustain strong export
specialisation coupled with a high level of openness (import-dependence). At the same
time, diversification in exports comes at a certain cost and requires a certain amount of
resources in order to materialise. Therefore, it is not always possible for certain regions
to diversify without investments; in the absence of a strong competitive profile in their
export specialisation, such regions will most probably choose a less open growth
strategy. Moreover, size matters as bigger regions, having more resources at hand, can
be expected to diversify more easily and be less import-dependent, thus having lower
shares of trade to GDP.

4.2. Are regional inequalities fostered by trade?
As described in the previous section, as a result of the theories on the gains from trade,
there is a large consensus among economists about the positive long-term welfare
effects of trade. While according to the theory, both countries are generally expected to
win overall from their mutual trade,118 this can leave some winners and losers in both of
them (in other words trade does not necessarily lead to a Pareto optimum equilibrium).
In all models explained above, some uncompetitive firms will exit the market as domestic
markets reallocate resources in sectors where they are more productive. So, while trade
liberalisation is always welfare-increasing with respect to autarchy, it might still require
some actions to ensure gains from trade are redistributed or to ensure that adjustments
toward reallocation of resources are as smooth as possible.

4.2.1. Theories on trade and inequalities
The new trade theories and the assumption of economies of scale suggest there is a
certain tendency to concentrate economic activity. This is due to the fact that the new
trade theories rely on both internal economies of scale (intra-firm economies of scale)
and external economies of scale. The latter can be realised at regional or local level (such
as in the example of the clusters examined above). Therefore, the new trade theories
have revived the interest in understanding how agglomeration processes function and
what implications they have also in terms of inequalities, among other things. The
concept of uneven distribution of economic activity across space (including nations,
regions, but also cities and rural areas) has been prominent in economic research
following a work produced by Krugman,119 considered to be a cornerstone of new
economic geography theory. Krugman showed how a country can (due to internal
factors) develop into a distinguished industrialised 'core' or an agricultural 'periphery'.

The division of the world between a rich and 'industrialised core' and a poor and
'agriculture periphery' is not new in economic theory (Myrdal, Prebish, Hirschman, Seers
and others).120 However, these theories developed during the 1950s and 1960s
emphasised the first part of the concept, that is, the development of a dual world. The
core-periphery was dynamic in the sense that it was reinforcing itself. Indeed, the
starting point of these theories was the cumulative causation process, whereby an
increasing returns mechanism in the region, possessing an initial advantage, will create

118 A. P. Thirlwall, 'Growth and development – with special reference to developing economies' (7th ed.),
2003.

119 P. Krugman, 'Geography and trade', Cambridge, MIT Press, 1991. It consists of three lectures delivered
by Krugman.

120 A. P. Thirlwall, 'Growth and development – with special reference to developing economies' (7th ed.),
2003.



Interactions between trade, investment and trends in EU industry Page 54 of 116

a concentration of manufacturing sectors in that region, increasing divergence between
regions and creating a dual world (Myrdal).

In the new economic geography (NEG) literature,121 however, the dynamic is at a certain
point reversed and the dynamic of concentration (called 'industrial agglomeration') will
start to be offset by increased delocalisation (called 'industrial dispersal'). Moreover, the
theories of dualism used mainly migration, capital movement and balance of payment
effects. NEG focuses on the role of transport costs and intermediate goods.

NEG goes, as all the other theory cited earlier, beyond the classical static equilibrium
theory. There is no coming back to a stable equilibrium. There are points in time in which
multiple equilibria may be reached. Considering a world with two regions (N and S) and
with two sectors, agriculture (exhibiting constant returns to scale) and manufactures
(exhibiting increasing returns to scale), the model predicts three stages in trade patterns.

(1) Transport costs are so high that each region is self-sufficient and both
produce manufactures and agriculture.

(2) As transport costs begin to lower, the possibility of trade opens up. Initially,
a two-way trade in manufacture will arise from the production of different
varieties in the two region. But as trade unfolds, a process of regional
diversification will arise. This is due to an initial advantage of one of the two
regions (let us assume it is N), which has a larger market, or to some accident
or shock that will render the two markets asymmetric. At that point, in the
presence of lower transport costs, the incentive to start trade will also trigger
agglomeration forces in the favoured region (N). Two channels will be
exploited: final goods have better access to customers in bigger markets (this
channel is called the 'forward link'); as more firms gather in the favoured
region's market, the demand for intermediate goods will also be better (this
channel is called the 'backward link'). Hence, there will be concentration of
manufactures in one of the two countries, coupled with wage increases due
to the increasing returns to scale of the manufacturing production. This will
lead S to specialise in agriculture with constant returns to scale and there will
be an immiserisation process (economic impoverishment) of S vis-à-vis N.
The result is then divergence between the two regions.

(3) As transport costs continue to decrease, the world enters in a third phase. At
that point there are indeed incentives to relocate in S. This is due to the fact
that divergence has forced wages to fall in S, while wages are increasing in N
and hence production costs are also increasing, and as transport costs
become sufficiently low, the advantage from exploiting the low wages is
higher than the agglomeration forces. There will be dispersal of industrial
production and convergence of N and S.

121 P. Krugman, 'Increasing Returns and Economic Geography', Journal of Political Economy, Vol. 99(3),
1991.

https://www.princeton.edu/pr/pictures/g-k/krugman/krugman-increasing_returns_1991.pdf
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Box 2 – Empirical testing of the new economic geography theory

The problem of methodology has often been raised in the field of economic geography. Indeed,
Krugman uses mainly numerical simulations. Neary (2001)122 summarises some empirical
research findings that tried to apply data to the model. The problem is that as the model is non-
linear and econometrics has not got all the tools to deal with such a model, empirical research
can test some specifications of the model rather than the model as a whole. Therefore, Neary
(2001) emphasises the need for further empirical testing. The second critic refers to the
generalisation of the three-stage evolution. Neary proposes to expand the model to be able to
capture differences in countries' development. This can be done through expanding the model
to a multi-country model instead of a two-region model or by making a simulation that will take
into account geographical differences of the territory (such as proximity to the sea, presence of
fields and mountains). However these expansions require very complicated mathematical
calculations and will probably be much more difficult to test. Some testing has been developed
more recently. Fingleton (2005)123 tries to test the NEG theory in the EU context, analysing wage
variation in EU NUTS 2 regions linked to a competitive industry, increased variety, increased
returns to scale and employment density. The study finds that wages are also depended on
numerous other variables such as efficiency of labour force, technological spillovers, schooling
and technical skills plus a national-level effect. In other words, while Fingleton does finds some
evidence in favour of the NEG, he also establishes that the prime reason for wage variations are
other employment variables and not the NEG justifications. In general, the empirical literature
remains underdeveloped and often focuses on specific aspects of the theory and on case studies
(such as transport costs, migration and specialisation).124

4.2.2. The Stolper-Samuelson theorem and wage inequalities
The main theory linking inequalities and trade is the Stolper-Samuelson theorem (SS
theorem). The SS theorem mechanism based on the Heckscher-Ohlin theory foresees an
increase in the relative prices of the abundant-factor intensive good (skilled labour in
developed countries) versus the scarce-factor intensive good (unskilled labour) leading
to an increase in developed countries in the output ratio of the skilled intensive product
to the unskilled intensive product. This increases the relative demand for skilled workers
versus unskilled workers, leading to an increase in the relative wages of skilled versus
unskilled workers. As skilled workers are more expensive, the two industries will employ
relatively less-skilled workers per unit of product (skill downgrading), but as demand for
skilled-intensive products increases, the marginal productivity of skilled workers
increases and hence the real reward of skilled workers will increase, whereas unskilled
workers' real wages are expected to decrease. The strong version of the SS theorem
predicts therefore that in an industrialised country, inequalities between skilled workers
and unskilled workers will increase.125

122 Peter Neary, (2001) 'Of Hype and Hyperbolas: Introducing the New Economic Geography'. Journal of
Economic Literature, Vol. 39.

123 Fingleton, 'Testing the 'new economic geography: a comparative analysis based on EU regional data',
2005.

124 Ascani et al., 'New Economic Geography and Economic Integration: A review', LSE Working Paper, 2012;
World Development Report, 'Reshaping Economic Geography', 2009.

125 A. V. Deardoff and R. M. Stern, 'The Stolper-Samuelson Theorem', The University of Michigan Press,
1997.

https://www.researchgate.net/publication/23749679_Testing_the_'new_economic_geography'_A_comparative_analysis_based_on_EU_regional_data
http://www.ub.edu/searchproject/wp-content/uploads/2012/02/WP-1.2.pdf
http://documents.worldbank.org/curated/en/730971468139804495/pdf/437380REVISED01BLIC1097808213760720.pdf
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Box 3 – Empirical evidence on the Stolper-Samuelson theorem

Using US data, Slaughter126 analysed whether trade was responsible for wage inequalities
between unskilled and skilled labour in an industrial economy. US data from the 1970s onward
showed increasing inequalities understood as an increase in wage differential (from 30 % in 1979
to 70 % in 1995). Inequalities are also found within the very group of skilled workers. Workers at
the 90th percentile had a premium of 60 % vis-à-vis workers at the 50th percentile, while in 1979
this premium rose to 83 %. Slaughter's paper contains a review of the empirical literature testing
the SS theorem. Some of the studies quoted in the paper fail to find proof of the various
assumptions present in the SS theorem; others emphasise that trade does not explain the
entirety of the increased skilled premium and thus other determinants have to be considered.

(1) The first group of studies comprises research work done by Bhagwati (1991),
Lawrence and Slaughter (1993), Leamer (1996) and Baldwin and Cain (1997). This
empirical research shows that during the same period in which there is an increase
in wages, there is no increase in relative prices. The works by Neven and Wyplosz
(1996) and Dejonqueres and Machin and Van Reven (1997) also show that there is
no evidence of a decrease in unskilled-labour-intensive goods. The SS theorem starts
from the premise of an increase in the relative prices of the two traded goods after
the opening up for trade. Thus, according to these authors, the SS theorem seems to
have lost its basic foundation. The second remark on the assumptions of the SS
theorem is done regarding the requirement of skill-downgrading of production.
Indeed, in reality, the researchers find evidence of the opposite: skill upgrading.

(2) The second group of researchers sees an important role of non-trade factors in
driving inequalities. Freeman and Katz (1997) analysed how relevant the SS theorem
was in explaining increased inequalities. Indeed, it points out that US trade with
developing countries accounts for less than 10 % of the rise in the college/high-
school wage premium. This means that there should be other determinants of
inequalities. Van Reenen (2011) analysing US and UK data finds evidence that the
main explanation of labour market inequalities is due to technology-driven factors,
though it does not exclude the possibility that those technology factors might
indirectly be connected to trade.127

Slaughter proposes three main limitations of the SS theorem that could explain the gap between
theory and empirical findings: the fact that the SS theorem overlooks the short-run perspective,
the presence of non-trade related forces and the importance of change in supply. The idea of the
short-run perspective tries to find an answer to the questions raised by the first group of
empirical essays quoted above. It highlights the fact that the SS theorem has a long-run
perspective and that as a result of this, some time probably elapses between the increase in
relative prices and the resulting wage-gap increase. Yet, if this argument might signify that the
SS theorem could work, it does not mean that trade is the main explanation to intra-country
inequalities. Indeed, trade with developing countries might not be the main determinant of
inequalities: the presence of non-trade-related forces and the importance of supply changes, as
emphasised by the second group of empirical researchers, may have an important impact.
Labour market institutions also do play an important role. The absence of labour-market
institutions may increase wage volatility; in more rigid labour markets, the wage differential has
not increased much. The increase in factor supply may also explain part of the wage differential
increase (Harrigan and Balaban, 1999).128 Finally, studies show that non-traded goods prices have

126 Matthew J. Slaughter, 'International Trade and Labour-Market Outcomes: Results, Questions, and
Policy Options', The Economic Journal, Vol. 108 (September 1998).

127 J. Van Reenen, 'Wage inequality, technology and trade: 21st century evidence', Labour Economics, Vol.
18(6), 2011.

128 J. Harrigan and R. Balaban, 'US Wages in General Equilibrium: the effects of prices, technology, and
factor supplies', 1963-1991, 1999.
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increased in the same period as the wage differential increase, whereas traded goods have only
had a slight increase. 129 Yet, it is not clear whether this means that non-traded goods are the
main determinants of wage or whether the increase in non-traded price was due to the increase
of wages. More recently, some studies relying on firm-level data have found some evidence of a
negative impact resulting from imports competition on labour market dynamics.130 Slaughter
emphasises that trade impediments do not reduce inequalities. A similar argument was made by
Baldwin (2012), suggesting that offshoring is more the effect of knowledge transfer and is not
connected to movement of goods or services. Baldwin emphasises that trade impediments will
most probably not reduce offshoring, but that they will increase prices of imports and make
inputs more expensive.

4.2.3. Trade adjustments
While the previous two sections were concerned with inequalities in the long run, this
one refers to the short-run perspective. The trade theories mentioned in this study are
all envisaging a long-term positive welfare effect of trade. According to these theories,
all adjustments needed to reach the long-run equilibrium that would yield higher welfare
gains were expected to take place smoothly. Indeed, Ricardo, Heckscher-Ohlin and the
new trade theory all made strong assumptions, in particular with regard to the labour
market. In the Ricardian model, labour is perfectly mobile, allowing for its reabsorption
from the industry without a comparative advantage to the industry with a comparative
advantage. However, in reality this reallocation will most probably take place after a
transition; furthermore, it can incur some costs. This is what the literature refers to as
'trade adjustment costs'.

François et al. (2011) describe the different potential adjustment costs in Table 10. They
divide these costs between costs that are borne by the private individual or private
sector. These include a possible unemployment period, lower wages during transition, a
lower wage due to the fact that the industry-specific skills or firm-specific skills are not
relevant anymore (obsolescence of skills), training costs and other personal costs. There
are also costs arising from a decrease in production, such as underutilised capital,
obsolete machines and building, costs of shifting capital to other investments and
activities. Finally there are some costs borne by the state.

The length and adjustment costs may vary depending on the market institution: in
particular, these may vary depending on the financial markets (for capital reallocation)
or labour markets (for labour). More flexible labour markets will normally be expected
to adjust faster than more rigid ones. Still, even after adjustment, some workers may be
worse off, for example because they cannot reuse their skills in the new sector (skill-
specificity loss), which could lead to lower wages. To address these issues, active labour
market policies are suggested by the literature. The EU has a European Globalisation
Adjustment Fund (EGF), which inter alia covers trade adjustment. The Commission's chief
trade economist issued a note analysing the fund and suggesting some improvements
inter alia procedural ones, for the lodging of requests.

Still, active labour market policies are not the only type of measures available. Beyond
active labour market policies, François (2011) also mentions reforms in the passive
labour market institutions, functioning capital and credit markets and specific trade
adjustment funds.

129 Feenstra, 'Advanced International Trade', 2004.
130 Mion et al., 'Trade with China and skill upgrading: evidence from Belgian firm level data', National Bank

of Belgium Working Paper No 194, 2010; see also, Feenstra, 'Advanced International Trade', 2003.
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Most studies looking at trade adjustments focus on labour market dynamics; however,
there are also the adjustments of the import-competing industry to account for. A World
Bank report131 focuses on this issue and reports three major effects on import-competing
firms. The first effect is called 'import discipline hypothesis' and suggests that higher
competition will force previously shielded firms to react in a welfare-enhancing manner,
leading to an increase in productivity due to a number of reasons, inter alia: increased
effort in innovation, better access to inputs and technologies through trade
liberalisation. The second effect is a decline in firm mark-ups. The third is that the
competing firm will tend to shrink in terms of output and employment.

Békés and Gianmarco I.P. Ottaviano (2016) tried to link firm performance and regional
competitiveness.132 Reflecting on the future research lines suggested by the two authors,
it would also be interesting to understand how regional competitiveness could impact
the magnitude and time of trade adjustments, that is, how regional competitiveness may
play a role in resource reallocation. Finally, it would be important to analyse trade
adjustment not only in terms of the reallocation of labour to a different industry it
involves, but also as a factor prompting the development of new skills to either upgrade
or design a different variety of the product, requiring additional skills and innovation in
the same sector.

Table 10 – Trade adjustment costs

Source: François et al., Trade Adjustment Costs and Assistance: the labour market dynamics, 2011.

131 World Bank report, 'Trade in a Globalising world', 2008.
132 Gábor Békés and Gianmarco I.P. Ottaviano, 'Micro-founded measurement of regional competitiveness

in Europe', in Altomonte and Békés, 'Measuring competitiveness in Europe: resource allocation,
granularity and trade', Bruegel, 2016.

http://www.oecd.org/site/tadicite/48133815.pdf
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4.2.4. Regional inequalities in the EU
EU regional export performance is very unequal, showing strong disparities across
regions. Indeed, the regional trade data present a clear core-periphery image, whereby
trade is agglomerated in regions with a higher GDP (core), but not in the other regions.

Exports are mainly concentrated in few regions in a country. Table 11 summarises the
export champions for each country analysed and Annex 5 presents the detailed data for
total export from 2012 to 2016, showing very little convergence and often a huge
distance between the export champion and the other regions in terms of export
performance.

Table 11 – Export champions by country133

BE HR FR FI DE EL IT NL PT RO

Flanders Continental
Hrvatska

Iles de
France

Helsinki Baden-
Württemberg

Bayern

Nordrhein
Westfalen

Attica Lombardia Zuid-
Holland

Noord-
Holland

Lisbon Bucharest

Source: EPRS from national authorities’ data.

To confirm the existence of a core-periphery, some correlations have been run. The
figures in Annex 6 show the correlations between regional total trade and the level of
GDP for the Italian, French and Spanish regions. The correlations are strong and positive
in all three countries. The exercise is repeated for the correlations between extra-EU
exports (or total exports for the French data) and GDP. The correlations remain strong
and positive. The established correlations do not allow to make a conclusion regarding
causality, in other words, it is not possible to say whether higher GDP is caused by higher
exports bringing forth the gains from trade explained in the previous section, or whether
higher GDP is also attracting more export-oriented firms. The literature has interpreted
the link as bidirectional. However, the correlations make it clearly evident that a core-
periphery pattern exists when it comes to EU trade patterns and that regional economic
and trade performance are somehow linked. The correlation remains positive (and
strong for Italy and Spain) even when applying a correction to account for the size of the
regions (the correlations between regional total trade per person and regional GDP per
person and the correlations between regional GDP per person and regional extra-EU
exports per person are strong and positive).

However, there does not seem to be a strong core-periphery pattern with respect to
intra-industry trade measures. Nevertheless, there is a positive but weak correlation
between the regional weighted average GLI and export performance or GDP.

133 N.B. for France, Finland, Croatia, Greece and Romania: the information is based on total exports (intra
plus extra-EU exports).
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Table 12 – Correlations between regional trade and GDP for selected Member States
Italy France Spain

Correlation between
exports and GDP

0.90949261 0.85296623 0.937999167

Correlation between
GDP per person and
trade per person

0.873840736 0.481244391 0.801806669

Correlation between
GDP per person and
exports per person

0.858234557 0.476016408 0.751711321

Correlation between
GLI and exports

0.385620875 0.561984635 0.65424734

Correlation between
GLI and GDP

0.419241733 0.233364618 0.6392995

Finally, the study raises the question whether a region's competitive characteristics can
influence its trading profile and whether differences in regional competitiveness can
then influence the core-periphery pattern described above. In Table 14 below, the
authors of this study compute the correlations between trade variables and the Regional
Competitiveness Index (RCI) (z-score) computed by the Commission. The RCI measures
different dimensions of competitiveness at the regional level and is divided into three
sub-indexes: a basic sub-index (covering institutions, infrastructure, health, basic
education and macroeconomic stability), a efficiency sub-index (covering higher
education, lifelong learning, labour market efficiency and market size) and an innovation
sub-index (covering technological readiness, business sophistication and innovation).

Table 13 – RCI components
Examples of Components

Basic sub-index Institutions (rule of law, corruption control,
ease of doing business, property rights, IP
rights, legal systems, organised crime, police
services); macroeconomics (general
government deficit/surplus; national savings;
inflation; government debt and bond yield);
Infrastructure; health; basic education

Efficiency sub-index Higher education and lifelong learning
variables; labour market variables; market
size

Innovation Technological readiness (access to
broadband; e-commerce; access to internet;
firm-level technology absorption;
technological adoption); innovation (patent
applications; knowledge workers; scientific
publications; total intramural R&D
expenditure; patents by type)

Source: European Commission.

There is a positive (and for France a strong one) correlation between the RCI and total
exports and the RCI sub-indexes and total exports (see Table 14 below). This study also

http://ec.europa.eu/regional_policy/en/information/publications/working-papers/2017/the-eu-regional-competitiveness-index-2016
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runs correlations between the RCI and intra-industry trade, measured by the regional
weighted average GLI. The correlation results are once again positive, but weaker than
for total exports (0.39 for Italy, 0.60 for Spain, 0.59 for France).

Table 14 – Correlation between 2015 regional exports data and RCI indexes for Italy,
Spain and France

Italy France Spain

Correlation
between RCI and
total exports

0.594769754 0.858681377 0.504073197

Correlation
between the
innovation sub-
index and total
exports

0.592108144 0.829513041 0.650852263

Correlation
between the
basic sub-index
and total
exports

0.656257363 0.78347203 0.596025877

Correlation
between the
efficiency sub-
index and total
exports

0.555860824 0.804998264 0.405982689

Source: EPRS from national authorities’ data (RCI: European Commission; regional data: IT: ISTAT and other sources).

In order to analyse whether the specialisation in high versus low-technology-intensive
goods may have a role in the core-periphery dynamic, the authors of this study computed
the correlations between the regional exports of high/medium-high-technology-
intensive goods and the level of GDP, and they found a positive correlation. Again, it was
not possible to determine whether this correlation was a source of causality; an obvious
conclusion could be that higher-GDP regions will have an advantage in high/medium-
technology-intensive goods and that one would expect higher export in high-technology-
intensive goods in regions with higher GDP. The authors also found positive though
weaker correlations between the share of exports in high/medium-high-technology-
intensive goods and total exports. To draw conclusions from this result, a deeper analysis
would be needed to find out whether sectoral specialisation in low versus high
technology does affect the trade export performance of the region. The authors also
looked at the correlation with the RCI, but here they used data regarding low and
medium-low technology (both total exports in low-technology-intensive goods and share
of total exports). The latter choice is due to the fact that one of the variables within the
RCI is exports in high/medium-high technology and therefore a correlation with variables
on exports in high/medium-high technology can lead to biased results. Interestingly
enough, the authors found a positive correlation between low/medium-low-technology-
intensive goods and the RCI index, and a negative correlation with the share of exports
in low/medium-low-technology-intensive goods. Thus, while a higher RCI index score still
entails a higher export performance even in low/medium-low-technology-intensive
goods, a higher RCI index score seems to be found in regions with lower shares of their
exports in low/medium-low-technology-intensive goods. However, the correlation
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results are weak. The authors provide a detailed account of the econometric results
published in a 2016 study by the Vienna Institute for International Economic Studies
(WIIW), which shows that some aspects of a higher RCI (such as innovation, patents,
GDP) may lead to a competitive advantage in high/medium-technology goods; this would
justify why the authors find negative correlation results between the RCI and the share
in low/medium-low-technology-intensive goods.

Table 15 – Correlations with low and high-technology-intensive goods exports
Italy France Spain

Correlation between
high-tech and GDP

0.638711753 0.775873734 0.904482406

Correlation between
the share in high-tech
and exports

0.384732008 0.417722067 0.354889391

Correlation between
low/medium-low-
technology goods
and the RCI

0.5108566 0.70486669 0.364105822

Correlation between
the share of
low/medium-low-
technology goods
and the RCI

-0.301325093 -0.277631454 -0.493685323

Source: EPRS from Eurostat (GDP), and national authorities (2015 exports data): ISTAT and other sources.

The 2016 study by the WIIW on the revealed comparative advantage of regions found
that different types of export specialisation were associated with different aspects of
regional competitiveness. The authors of the study ran a regression for the 2011 regional
export advantage (RXA) for different industries, grouping them into low, medium-low,
high/medium-high technology sectors. The regressions put the regional export
advantage in these industrial groups into a correlation with a set of variables that were
grouped in three major classifications for the purposes of the analysis:134

 characteristics representing the regional-industrial technological knowledge base
(industrial patent intensity, BERD, HERD, young talents, innovation behaviour of
SMEs);

 structural regional characteristics (e.g. GDP per capita, population density, cluster
availability); and

 institutional characteristics (share of ERDF funding in research and innovation,
quality of government, accessibility).

The present study summarises their findings in Table 16 below, before analysing the
aspects of regional competitiveness factors in greater depth.

134 A. Cordes, B. Gehrke, C. Rammer, R. Rmisch, P. Schliessler, P. Wassmann, Identifying revealed
comparative advantages in an EU regional context, Wiener Institut für Internationale
Wirtschaftsvergleiche, July 2016.

https://wiiw.ac.at/identifying-revealed-comparative-advantages-in-an-eu-regional-context-dlp-3967.pdf
https://wiiw.ac.at/identifying-revealed-comparative-advantages-in-an-eu-regional-context-dlp-3967.pdf
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Table 16 – Industry-specific results contained in the 2016 WIIW research report
Regions
specialisation/sets
of indicators

Regional-industrial
technological
knowledge base

Structural regional
characteristics

Institutional
characteristics

Low technology Variable effects of
patents and
technologically
innovating SMEs;
negative coefficient of
BERD levels

Population has an impact
on certain sectoral
specialisations (such as
textile or wood); business
services clusters are less
important; same-industry
clusters are important to
all, except for the food and
the tobacco sectors

Quality of government
is important for certain
types of specialisation

Medium-low
technology

Significant effect of
patents;
technologically
innovating SME
important for some
industries; BERD
significant for some
sectors

Significant effect of
clusters; population has a
significant impact on some
sectors with diverging
effects

Negative coefficient of
policy-based innovation
and quality of
government

High/medium-
high

Significantly positive
effect of patent
intensity; positive and
significant effect of
BERD, HERD;
significant negative
effect of SME
innovation behaviour

Cluster has significant and
positive effect

Quality of government
and accessibility as
significant and positive;
positive but not
significant effect of
ERDF

Source: summarised from A. Cordes, B. Gehrke, C. Rammer, R. Rmisch, P. Schliessler, P. Wassmann, Identifying
revealed comparative advantages in an EU regional context, Wiener Institut für Internationale Wirtschaftsvergleiche,
July 2016.

The findings of the WIIW study show that innovation patterns among SMEs are mainly
important for low and medium-low technology sectors; the weight of SMEs in these
sectors was found to be important, which was not the case in high/medium-high-
technology sectors. Other innovation factors are positive and significant for the
high/medium-high-technology sectors, showing that regions with a higher innovation
level at firm (BERD), higher education (HERD) and to a certain extent policy level (ERDF)
exhibit a higher advantage in the high/medium-technology sector. Perhaps this is also
due to a tendency of innovation to be directed toward those sectors. We notice from
their results that clusters have an importance for the competitiveness of industries in all
types of sectors. Quality of government and accessibility are important and significantly
positive for high/medium-high-technology sectors, as opposed to low and medium-low-
technology sectors, which have negative and not particularly significant results, showing
that higher scores in these aspects have an export advantage in high/medium-high
technology sectors.135

135 From industry-specific results provided in A. Cordes, B. Gehrke, C. Rammer, R. Rmisch, P. Schliessler, P.
Wassmann, 'Identifying revealed comparative advantages in an EU regional context', Wiener Institut
für Internationale Wirtschaftsvergleiche, July 2016.

https://wiiw.ac.at/identifying-revealed-comparative-advantages-in-an-eu-regional-context-dlp-3967.pdf
https://wiiw.ac.at/identifying-revealed-comparative-advantages-in-an-eu-regional-context-dlp-3967.pdf
https://wiiw.ac.at/identifying-revealed-comparative-advantages-in-an-eu-regional-context-dlp-3967.pdf
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5. Factors driving and affecting regional competitiveness
This chapter looks at factors other than international trade that can influence regional
competitiveness, such as energy, environmental legislation, skills and R&D. It also
presents existing research on the relationship between foreign direct investment and
trade.

5.1. Selected economic theories
Measuring and defining competitiveness may be challenging, since there is no common
universal approach and the two main reference levels, micro- and macroeconomic (or
state, region and firm level), have differing objectives. The section below aims to clarify
the main definitions and concepts and to provide theoretical background for the
overview of the empirical research that follows.

5.1.1. Industrial competitiveness
In essence, industrial competitiveness is a function of both the costs (labour, capital,
energy, taxes) and the productivity (ratio between value added and hours worked).
According to the Commission's broader definition,136 it 'refers on one side to the ability
of companies to compete in domestic and global markets. On the other side, it relates to
the capacity of EU countries to support the development of businesses'.

The concept of competitiveness originated at the firm level, following research at the
national (and later regional) level. Interestingly, some argue that research on factors
driving competitiveness of firms and industries (the micro-economic level) is more
abundant and less contested than is research on the determinants of competitiveness at
national and regional (macro-economic) level.137

5.1.2. Factors driving micro-economic competitiveness
At the micro-economic level, one can typically distinguish input factors (such as energy,
labour, material and capital), market conditions (which influence demand for products),
supporting factors (such as business associations or commerce chambers) and structures
of companies and competition.138 This is in line with the famous work by Porter, who
developed a diamond-shaped model that looked into factors behind the international
success of firms based in particular nations.139 These included factor conditions
(resources), demand conditions (domestic market), presence of related and supporting
industries (clusters) and firm strategy, structure and rivalry. A resource-based approach
to competitiveness places emphasis on factors such as competences, strategy and other
tangible and intangible assets. In an early work of his, Schumpeter140 argued that
entrepreneurship and the ability to innovate are the key determinants of firms'
competitiveness. Other studies focus on operational and cost efficiency, and on more
specific aspects such as information technology and product quality. As such, the list of
factors is non-exhaustive and may evolve over time.141

136 DG GROW website on industrial competitiveness.
137 European Commission, 'A Study on the Factors of Regional Competitiveness', 2009.
138 E. P. J. Kleynhans, 'Factors Determining Industrial Competitiveness and the Role of Spillovers', The

Journal of Applied Business Research, Vol.32, No 2, April 2016, p. 1.
139 M. Porter, 'The Competitive Advantage of Nations', Macmillan Business, 1998.
140 J. Schumpeter, 'Capitalism, Socialism and Democracy', Harper & Row, New York, 1950.
141 For a more in-depth overview, see A. Ambastha, K. Momaya, 'Competitiveness of firms: review of

theory, frameworks and models', Singapore Management Review, Vol. 26 No 1, 2004.

https://ec.europa.eu/growth/industry/competitiveness_en
https://www.google.be/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiC28CO9PHTAhXMLlAKHR7ACpsQFggrMAA&url=http%3A%2F%2Fec.europa.eu%2Fregional_policy%2Fsources%2Fdocgener%2Fstudies%2Fpdf%2F3cr%2Fcompetitiveness.pdf&usg=AFQjCNGz4bXGweqjZg-K9XaL-v21hsP38w&sig2=SKL7pd5OUeQBacqFOP8BsA
https://www.google.be/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjWqbDs8PHTAhUCYVAKHbIGACoQFggnMAA&url=https%3A%2F%2Fwww.cluteinstitute.com%2Fojs%2Findex.php%2FJABR%2Farticle%2Fdownload%2F9594%2F9689&usg=AFQjCNGsZHLB9cgWeJDRo0MGGCeVsH81mA&sig2=KqP_gYK4Cf0ht1GNI0300g
http://www.google.be/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwic2qv7iPLTAhVEElAKHZXVBe0QFggrMAA&url=http%3A%2F%2Fwww.faracididattica.it%2Ffiles%2Fdott_-_ajitabh_et_al_2004.pdf&usg=AFQjCNEtU0DNiXr3BvNtBHib72EoJeR7Cw&sig2=6QQbuQd66IVtKyZCA9xqFw
http://www.google.be/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwic2qv7iPLTAhVEElAKHZXVBe0QFggrMAA&url=http%3A%2F%2Fwww.faracididattica.it%2Ffiles%2Fdott_-_ajitabh_et_al_2004.pdf&usg=AFQjCNEtU0DNiXr3BvNtBHib72EoJeR7Cw&sig2=6QQbuQd66IVtKyZCA9xqFw
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5.1.3. Factors driving macro-economic competitiveness
Classic studies on macro-level competitiveness often focus on nations' comparative
advantage in production of certain commodities that are internationally traded.
However, the relevant literature often defines macro-economic competitiveness as
factors, policies and institutions that determine the level of a country's productivity.

This productivity-oriented view is used by the World Economic Forum, which publishes
its annual report on global competitiveness. This report takes into account factors such
as institutions, infrastructure, macro-economic environment, health, education and
training, labour and goods market efficiency, financial market development,
technological readiness, market size, business sophistication and innovation. Notably,
regarding macro-economic competitiveness, economists make a clear distinction
between the 'low road of destructive competition' with a downward-spiralling cycle of
costs, wages, taxation and subsidies, and the 'high road of constructive competition'
based on increasing efficiency and innovation.142 The former tends to prevent
progressing to an economy with higher skills and wages, as negative tendencies
perpetuate.

It is clear that many researchers equate productivity to competitiveness and the line is
often blurred. The Commission, but also a bulk of the relevant literature, takes a more
nuanced view saying that that the evolution of productivity143 is the main determinant
of macro-economic competitiveness in the long run. Furthermore, economic literature
may also understand macro-economic competitiveness as the capacity to increase
welfare or sell on external markets.144

To sum up, as argued by Aiginger et al,145 the concept of competitiveness has evolved
from a focus on 'inputs at the firm level' (price or cost competitiveness) to economic
'structure and capabilities' at the country level (e.g. exports, value added, education,
ecological ambition) and has finally become 'outcome competitiveness', where
outcomes are defined in a wider sense (social pillar, environment, life expectation, life-
work balance, etc.).

5.2. Factors affecting regional competitiveness
As discussed in a previous section, there is no exhaustive or universally agreed list of
factors affecting industrial competitiveness. Furthermore, they also differ depending on
the micro- or macro-economic perspective taken. The text below will therefore examine
selected factors that are particularly important for the EU in the international
competitiveness context.146 Growth of productivity, crucial for driving competitiveness,

142 W. Sengenberger, M. Pyke, 'Industrial districts and local economic regeneration: research and policy
issues', International Labour Organization, 1992.

143 European Commission, Single Market integration and competitiveness report, November 2016, p. 5.
144 For more details, see S. Marginean, 'Competitiveness: From microeconomic foundations to national

determinants', Studies in Business and Economics, 1(1), 29-3, 2006.
145 K. Aiginger, S. Bärenthaler-Sieber, J. Vogel, 'Competitiveness under new perspectives, Welfare Wealth

Work for Europe Working Paper No 194', October 2013.
146 For example, recent European competitiveness reports, EU industrial structure reports and Single

market integration and competitiveness reports discuss factors such as energy prices, EU
environmental (climate) policies, access to labour, education and skills, as well as research &
development and innovation.
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can originate either147 from improvements at firm or industry level (innovation, better
human capital, new products or production methods, better energy efficiency) or, at
economy level, through a more effective use of resources (e.g. labour, capital), such as
their allocation to more productive firms or industries.148

Box 4 – Industry in European regions, 2016

Almost one quarter of the EU's non-financial business economy workforce was employed in the
industrial sector.149 There were 47 NUTS 2 regions, where the industrial workforce accounted for
at least 35 %; most of these regions were concentrated in a band that ran from Bulgaria up
through Romania into Hungary before dividing to the south into Slovenia and northern Italy, and
to the north into Slovakia, the Czech Republic and Poland and moving westwards into Germany
and Austria. Eastern regions of the EU had a relatively high degree of specialisation, which can
possibly be attributed to relatively low labour costs, outsourcing and foreign direct investment
strategies, and natural resource endowments. There were also single NUTS 1 regions in Spain,
Finland and Sweden. They can be often characterised by advanced engineering and are
manufacturing products that are very successful on the export markets.

5.2.1. Energy prices
In a 2015 report on Single Market integration and competiveness, the Commission
considered that high energy prices are disadvantageous to international competitiveness
of EU firms,150 which face higher prices than most of their leading competitors.151 Over
the 2004-2014 period, reductions in the energy costs, which are the most significant
component of production costs, were limited.152 This has not been, apart from a small
number of cases, offset by energy efficiencies. Increasing energy costs are also known to
cause relocation of investment across sectors or countries. Increased productivity can
usually offset higher input prices, but energy, (particularly gas) seems to be more difficult
to offset than prices of other inputs. Furthermore, energy prices are inherently variable
and their volatility is inevitable.

However, as mentioned in a Commission study,153 to have a complete picture of the role
that energy plays in determining industrial competitiveness, one should also take into
account the intensity of its use. In Germany, for example, material producers are the
heavy users (for instance, the industrial gas sector spends more than a quarter of
turnover on energy costs), while for the rest of the industry (98 % of industrial GDP),
energy costs are on average at just 1.6 % of turnover.154 In the European manufacturing

147 E. Bartelsman, F. Di Mauro, E. Dorruci, 'Eurozone rebalancing: Are we on the right track for growth?
Insights from the CompNet micro-based data', CEPR Policy Portal, March 2015.

148 Understanding those allocations and why they happen is extremely complex and their effect on
competitiveness varies across the EU countries – as such, they are not discussed in this chapter. For
example, the Commission determined that the financial crisis has largely had no 'cleansing effect' on
the reallocation of resources from less productive to more productive firms and sectors, while an ECB
paper suggested the opposite.

149 Eurostat Regional Yearbook 2016.
150 European Commission, Report on Single Market integration and competiveness in the EU,

SWD 2015 (203), October 2015, p. 44.
151 European Commission, Industrial Competitiveness Policy, European Semester Thematic Fiche, 2015.
152 Report on Single Market integration and competiveness in the EU, SWD 2015 (203), p. 38.
153 European Commission, Energy economic developments in Europe, 2014, p. 8.
154 For more details, see the presentation by K. Neuhoff from the German Institute for Economic Research

to the Parliament's ITRE Committee, 'Energy costs and EU industry competitiveness', February 2016.
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sector, energy costs account for only around 3 % of production costs once coke, nuclear
fuel and petroleum are excluded.

Looking at the international context, the EU and Japan have a considerably lower energy
intensity than the USA and China. At the same time, the EU and Japan have higher real
energy prices than the two other competitors. According to Commission research,155 EU
manufacturing displays a lower level of energy costs relative to both output and value
added, when seen in a global context. This is mainly due to the generally low energy
intensity in the sector, which reacted to the price increases through energy intensity
improvements – in part also by restructuring towards sectors characterised by lower
energy costs in order to avoid the cost pressure. Therefore, a slightly different view
seems to emerge when taking intensity into account. Again, this is not the case for
sectors with a higher share of energy in production costs, such as chemicals and rubber
and plastic, and the aforementioned restructuring seems to be mainly driven by the
refining sector.156 Also, one has to bear in mind that improvements in energy efficiency
have not managed to fully offset the energy price increase.

A more recent study for the Commission157 pointed out that while EU average electricity
prices are in line with the average prices of global competitors, gas prices are higher. The
USA has a higher share of energy costs in production and Japan a lower one, but the
former has been catching up with its share falling more rapidly than that of the EU.
Energy intensity in the most intense EU sectors has been on the rise and efficiency
improvements have been stalled in some sectors. The study underlines that the EU is still
a net exporter of many products and that in the long run structural factors, such as a shift
to specialised and high-added-value products and market proximity, are likely to have
more impact on the industry than energy prices. In fact, a study by the Bruegel Institute
had already observed158 that EU countries with high energy prices tend to specialise in
sectors with higher added value and employment. Empirical research has found that
other cost components, such as labour costs, costs of high-tech intermediates, business
services, etc., are likely to have a stronger effect on EU industrial competitiveness than
energy prices.159

5.2.2. Environmental legislation
The traditional view of economists and the private sector is that environmental
legislation affects the competitiveness and productivity of the industry adversely, due to
the associated additional costs.160 Firms are forced to allocate resources to
'unproductive' pollution reduction measures: R&D investment in clean technology, green
standards that limit the choice of production technologies, and pollution taxes. This also
means lost opportunity costs since these resources cannot be committed to other
profitable endeavours.

155 Energy economic developments in Europe, 2014, p. 12.
156 E. Maincent, A. Rezessy, M. Tomassi, 'Are high energy prices harming Europe's competitiveness?

Assessing energy cost competitiveness in Europe', CEPR Policy Portal, January 2015.
157 Ecofys, 'Prices and costs of EU energy', 2016.
158 G. Zachmann, V. Cipollone, 'Empirics of energy competitiveness', Bruegel, October 2013.
159 V. Astrov, D. Hanzl-Weiss, S.M. Leitner, O. Pindyuk, J. Pöschl, R. Stehrer, 'Energy efficiency and EU

industrial competitiveness: energy cost and their impact on manufacturing activity', WIIW Research
Report No 405, August 2015, p. 18.

160 S. Ambec, M. A. Cohen, S. Elgie, P. Lanoie, 'Can Environmental Regulation Enhance Innovation and
Competitiveness?', Review of Environmental Economics and Policy 7, 2-22, 2013.
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However, an overview (1999)161 of early empirical research found no evidence that
environmental policy leads to a loss of competitiveness on both the micro- and macro-
economic level. The opposite has not been proven either (regulation increases industrial
competitiveness) and the author of the overview concluded that: 'the net effect,
balancing job losses through regulation with job gains in the environmental technology
and services industries, is positive'.

Furthermore, the classical view has been challenged by Porter and van der Linde,162 who
argued that pollution is often a waste of resources and that its reduction may lead to
improved productivity, while properly designed environmental regulations can trigger
innovation. A 2014 empirical study163 by a panel of representatives of industrial sectors
across seventeen European countries over the 1997-2009 period failed to find any effect
of environmental legislation on R&D efforts (an overview of empirical research by Ambec
et al found a positive impact). However, it determined the positive effect of
environmental regulation on number of patents (also supported by Ambec et al). There
was no evidence that more stringent environmental regulation affects productivity,
which contrasts with both the earlier American studies mentioned (which found
detrimental effects) and the studies from other countries (which found productivity
boosting effects).164 Ambec et al. also found a positive effect on innovation, although its
extent varies. A study on the effect of the European Emissions Trading System (ETS)
found that it caused an increase in low-carbon innovation among regulated firms by as
much as 10 %, without the crowding-out effect (focusing on low-carbon innovation at
the expense of other possible innovation projects). ETS was found to account for a 1 %
increase in low-carbon patenting.

Another review165 of the empirical literature concluded that the effects of environmental
legislation on employment and productivity seem small and transitory, and are even
negligible with regard to trade and investment location. It found evidence on legislation
causing relocation of polluting production to less stringent countries to be inconclusive.
On competitiveness, green innovations did not appear to increase firms' profits to fully
offset the costs of regulation, but they generated greater knowledge in the economy,
which can contribute to new technologies across other sectors of the economy. The
OECD developed a set of data on environmental strictness and its effect on productivity
for 24 EU Member States from 1990 to 2012, which also found only short-term
adjustments to aggregate productivity growth.166 More nuanced effects included a small
increase in productivity for most technologically advanced industries, while about a third
of all firms (the less productive ones) recorded a productivity slowdown.

161 M. Vassilopolous, 'Industrial Competitiveness and Environmental Regulation', The Institute for
Prospective Technological Studies, Seville, Joint Research Centre, 1999.

162 See M. Porter, M. (1991), 'America's Green Strategy', Scientific American 264(4), 168 & M. Porter and
C. van der Linde (1995), 'Toward a New Conception of the Environment-Competitiveness Relationship',
Journal of Economic Perspective 9(4), pp. 97-118.

163 Y. Rubashkina, M. Galeotti, E. Verdolini, 'Environmental Regulation and Competitiveness: Empirical
Evidence on the Porter Hypothesis from European Manufacturing Sectors', The Center for Research on
Energy and Environmental Economics and Policy at Bocconi University, Working Paper 69, July 2014.

164 Ibid., p. 35.
165 A. Dechezleprêtre, S. Misato, 'The impacts of environmental regulations on competitiveness',

Grantham Research Institute, 2014.
166 S. Albrizio, T. Koźluk, V. Zipperer, 'Empirical Evidence on the Effects of Environmental Policy Stringency

on Productivity Growth', OECD Economics Department Working Papers, 2014.
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Another study167 by the OECD analysed historic export data in high and low-pollution
industries in 23 advanced countries (of which 17 EU Member States). The study showed
a negligible effect of laws on export competitiveness: 'countries with stringent
environmental laws suffer a very small disadvantage in pollution-intensive sectors such
as steel-making, chemicals, plastics and fuel products. This is compensated by an edge
gained in cleaner industries like machinery or electronics. Both effects are tiny compared
to factors including market size, the lifting of trade tariffs, globalisation and a country's
intrinsic assets.'

5.2.3. Skills
European manufacturing has shown in the past to be
the most affected sector as regards the inability to find
suitably skilled employees: 43 % of companies
reported difficulties.168 A study by the European
Parliament gave a more nuanced picture169 showing
that while overall labour shortages have fallen since
the crisis, they continue to exist in some Member
States and industries (metal, machinery and related-
trade workers are topping the list). CEDEFOP (2015)
also found skills shortages to be particularly prevalent
in advanced manufacturing. There is a vast body or
research suggesting that skill shortages and skill gaps
may be detrimental to industrial competitiveness as
they may lead to raises in wages and a loss of
productivity.170 On the other hand, highly qualified
workers can help firms to innovate, utilise high-tech
processes and quickly adapt to technological change. It
has indeed been empirically proven that firms which
invest in human capital by either providing training opportunities or hiring skilled staff
outperform their rivals.171 A review of the literature172 shows that learning has a
significant and positive effect on productivity both at the micro (individual or firm) and
macro (economy) level with tertiary education likely to be the most important for
advanced economies. New theories of economic growth and underlying empirical
research demonstrate that human capital influences the rate of innovation and diffusion
of technology. A study by Pelinescu found a positive relationship between the innovative
capacity of workforce, its education and GDP growth in the EU.173

167 T. Koźluk, C. Timilotis, Do environmental policies affect global value chains? A new perspective on the
pollution haven hypothesis, OECD Economics Department Working Papers, March 2016.

168 European Commission, Progress in industrial competitiveness per EU country, rapid press release,
September 2014.

169 European Parliament, 'Labour Market shortages in the European Union', 2015.
170 For more details see for example CEDEFOP, 'Skill shortages and gaps in European enterprises', 2015,

p. 15.
171 I. Van Beveren, S. Vanormelingen, 'Human capital, firm capabilities and productivity growth', Working

Paper Research No 257, National Bank of Belgium, May 2014.
172 Australian Workforce and Productivity Agency, 'Human capital and productivity literature review',

2013.
173 E. Pelinescu, 'The impact of human capital on economic growth', Procedia Economics and Finance 22,

2015, pp. 184-190.

Box 5 – How competitive is EU industry?
The United Nations Industrial Development
Organisation (UNIDO) developed the
Competitive Industrial Performance Index
comprised of a number of sub-indicators:
manufacturing value added and export per
capita; industrialisation intensity and export
quality; and impact of a country on world
manufacturing and on world manufactured
exports. UNIDO understands industrial
competitiveness as the 'capacity of countries
to increase their presence in international
and domestic markets while developing
industrial sectors and activities with higher
value added and higher technological level'.
Germany is the top country out of a total of
141 countries and 15 of the 30 top performers
are EU Member States.
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It is however worth noting that the EU spends about 6 % of its GDP on education, almost
exclusively financed by the public sector. In comparison, the USA spends about 7.3 %
with a 30 % private sector contribution, which gives incentives for a greater business-
orientation of higher education and research.174

Box 6 – Regional dimension

The Commission considers vocational education and training (VET) crucial in lowering youth
unemployment rates and facilitating young people's transition from education to the labour
market. Eurostat data analysis175 reveals that regions with a particularly high level of VET are
often clustered.176 There were 40 EU regions where the share of upper-secondary school
students who followed a VET programme in 2014 was at least 65 %, while in 33 regions this level
was at less than 35 %.177 Regarding tertiary education, the highest levels of attainment (more
than 50 %) were either in capital city regions or often in regions associated with research and/or
technology. A share of tertiary education below 20 % was registered in eight southern or eastern
European regions.178

Labour productivity is defined as gross value added in euros at basic prices per person employed.
Its high levels may be the result of highly productive activities undertaken in a region. Apart from
regions with predominantly financial services, above-the-average productivity was recorded in
Scandinavia, France, most of Germany, France, northern Italy and Austria, while eastern Europe,
Portugal and most of Spain registered below-the-average results.

However, a 2016 edition of the Single Market integration report found that an increase
in educational attainment and on-the-job training in the EU has not translated into higher
productivity growth, suggesting that the workforce's ability to adapt to technological
change could be hampered. International competitiveness ranking179 shows that the
most competitive countries tend to have a more skilled workforce than less competitive
ones. EU Member States account for more than half of the 50 highest-scoring countries,
with Finland topping the ranking.

As underlined by the Commission in its 2015 Single Market integration report, the
availability of both high-skilled and medium-skilled workers is crucial for EU companies.
This is supported by empirical research: a study180 on 16 EU Member States found that
the share of high-skilled workers (followed by the share of medium-skilled workers) has
been a significant factor for the entire country- and industry sample in explaining relative
productivity and export growth. The share of low-skilled workers has had an important
negative impact on the two competitiveness variables. The study also found negative
effects on export competitiveness of a high share of low-skilled workers in the high- and
medium-skill industries. The 2016 Single Market integration report found that allocation

174 European Investment Bank, 'Restoring EU competitiveness', January 2016, p. 28.
175 Eurostat Regional Yearbook 2016.
176 Czech Republic, Slovakia, Austria, Slovenia, Croatia and northern Italy, with Finland, the Netherlands

and northern regions of Belgium also scoring high.
177 Most of Hungary, Greece, Northern Ireland, southern Spain and Île-de-France.
178 Italy, Romania and the Czech Republic.
179 World Economic Forum, 'The human capital report 2016'.
180 M. Landesmann, S. Leitner, R. Stehrer, T. Wars, 'Skills and industrial competitiveness', The Vienna

Institute for International Economic Studies, Research Report No 356, August 2009.
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of labour (from lower-productivity to higher-productivity industries) is efficient where
producers are exposed to international competition, such as in manufacturing.181

5.2.4. Research, development and innovation
A popular concept suggests that advanced economies' industries must be innovative to
remain competitive, and that to promote innovation they need to spend on R&D. Such
economies need to be at the forefront of new technologies, producing state-of-the-art
products and processes so that their competitive advantage is maintained.182 The
literature broadly agrees that engaging in R&D can help enterprises to innovate, boost
productivity, improve or create new products and markets, and as such it is fundamental
in ensuring competitiveness and growth.183 Endogenous growth theories indeed argue
that economic growth is driven by technological change arising from international
investment decisions taken by profit-maximising agents.184 The stock of human and
research capital and investment in this capital determine the rate of economic growth.

Box 7 – Regional dimension

High R&D intensity measured in terms of spending of at least 3 % of GDP was reported185 in 10 %
of NUTS 2 regions mostly located in Nordic countries and Germany. Spending was the lowest in
most of the southern and eastern EU regions. The distribution of researchers was relatively
concentrated in a few clusters, principally in those regions where R&D intensity was high.
Furthermore, the number of researchers tended to be somewhat higher in regions with higher
education institutions and research institutes (quite often capital city regions). High shares (at
least 40 % of the working-age population) of persons having completed a tertiary level of
education and/or working in science and technology were recorded in around 12 % of the 266
regions, many of which had a high degree of R&D intensity (Nordic countries, Benelux and
Germany). Strong concentration of those employed in high-tech sectors — either in high-tech
manufacturing or high-tech knowledge-intensive services — representing more than 7.5 % of
persons aged 15-74 in employment, occurred mostly in capital city regions. Patent applications,
particularly high-tech patents, also tended to be clustered geographically in a limited number of
regions concentrated in the centre of the EU (particularly in southern Germany). The least
patents per inhabitants were registered in the eastern European Member States, Greece,
southern Italy, Spain and Portugal.

Studies of the relationships between innovation and the competitiveness of industries
suggest that, in a long term perspective, the international competitiveness of industries
is robustly related to two main factors: their innovative activities and the intersectoral
diffusion of advanced knowledge (spillovers).186 This is often facilitated by clustering
(agglomerating in one location), as access to specialised inputs, information and
institutions encourages firms to cluster, gradually increasing productivity and innovation

181 Interestingly, ECB analyses of firm-level data from samples of EU countries show a more efficient
allocation of resources, such as labour and capital, and higher specialisation in the manufacturing
sector than in services.

182 R. Huggins, P. Thompson (editors), 'Handbook of regions and competitiveness: contemporary theories
and perspectives on economic development', Edward Elgar, Cheltenham, 2017, p. 61.

183 P. Moncada-Paternò-Castello, 'Innovation, competitiveness and growth without R&D? Analysis of
corporate R&D investment – A country approach: Italy', JRC Policy Brief, November 2014, p. 1.

184 R. Huggins, H. Izushi, D. Prokop, P. Thompson, The Global Competitiveness of Regions, 2014, Routledge.
185 Eurostat Regional Yearbook 2016.
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within the cluster.187 Indeed, the aforementioned 2016 Single Market integration report
argued that the slowdown in productivity may be caused to a larger extent by a lack of
diffusion of new technologies and best practices across all firms rather than by a lack of
innovation.

R&D intensity often has a positive impact on the rate of patenting, which drives
technological progress, which in turn drives productivity. Moreover, empirical research
suggests that research intensity translates via technological spillovers into industry-level
innovation success.188 In the US economy, many empirical studies provide evidence that
R&D investment increases productivity and consequently competitiveness.189

Interestingly, some research suggests that while innovation has a positive effect on the
per-capita outputs of OECD countries, only the large-market OECD countries are able to
increase their innovation through investment in R&D.190

Box 8 – International comparison

Looking at external competitiveness (measured in exports of goods as a percentage of GDP), the
EU has increased its lead over the USA but still trails behind Japan.191 When examining global-
value-added manufacturing exports per capita, the EU's competitive position is comparable to
that of the USA but lags behind Japan. At the same time, the USA has higher overall R&D intensity
and profitability. Companies based in the EU and Japan specialise in medium-high R&D-intensive
sectors, whereas those based in the USA specialise in high R&D-intensive sectors. Almost 70 %
of US R&D is in three sectors (biopharmaceuticals, software and technology hardware), whereas
top R&D investment by amount for both the EU and Japan is in the automotive sector, with
software being only the eighth-largest sector in the EU and the ninth-largest in Japan.192 Data
from the World Economic Forum's Global Competitiveness Report 2015-2016 shows that Japan
and the USA perform better than the EU in a range of innovation indicators: availability of
scientists and engineers, capacity for innovation, company spending on R&D, government
procurement of advanced tech products, quality of scientific research institutions and university-
industry collaboration in R&D. The same concerns expenditure on R&D as a percentage of GDP
and the number of patent applications per capita.

Critics argue that the link between spending on R&D and industrial productivity is weak
and some low spenders are highly competitive. Even though innovation is crucial for
maintaining the competitiveness of highly advanced economies, factors, such as
location, specialisation and infrastructure, can be equally important.193

5.3. Foreign direct investment
5.3.1. Theory
Foreign direct investment (FDI) typically refers to the situation in which a firm from one
country obtains an operating stake (usually 10 % or more) in a firm from another country.

187 M. Porter, 'On Competition', New York, 1998.
188 M. Zachariadis, 'R&D, Innovation, and Technological Progress: A test of the Schumpeterian Framework

without Scale Effects', Departmental Working Paper 18, Louisiana State University, 2002.
189 H. Ulku, R&D, 'Innovation and economic growth: an empirical analysis', IMF Working Paper WP/04/185,

2004, p. 4.
190 Ibid., p. 27.
191 European Commission, Industrial Competitiveness Policy, European Semester Thematic Fiche, 2015.
192 European Commission, The 2016 EU Industrial R&D investment scoreboard, 2016.
193 U. Becker, 'Innovation and competitiveness: a field of sloppy thinking', Friedrich Ebert Stiftung, 2009.
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FDI can also refer to the situation where a financial flow occurs between parties that are
resident in different locations but related by ownership.194

A distinction can be made between horizontal and vertical FDI. In horizontal FDI, a
company's foreign affiliate replicates the production process (that the parent firm is
applying in its domestic facilities) elsewhere in the world. An important reason why firms
engage in this type of FDI is to locate production near their large customer bases and to
get past trade barriers, such as import tariffs.195 Horizontal FDI is dominated by flows
between developed countries.196

In the case of vertical FDI, the production chain is broken up and parts of the production
processes are transferred to the affiliate location. Vertical FDI is mainly driven by
product-cost differences between countries, as efficiency-seeking firms optimise the
location from which to produce (thereby potentially enhancing their exports). This type
of FDI is behind the large increase in FDI inflows to developing countries. It is closely
related to offshoring and outsourcing (see Section 2.2.3), as these involve relocating
parts of the production chain abroad.197

Relationships between trade and FDI can be viewed from the perspective of the investor
country and the host country. As seen from the angle of the investor country, FDI can be
regarded as (i) a substitute for trade, as exports are replaced by local sales on foreign
markets, and (ii) as complementary to trade, as investing abroad leads to greater
competitiveness in foreign markets and (increased) trade in intermediate goods and
complementary final products for the affiliate. Conversely, from the perspective of the
host country, FDI can be seen as (i) a substitute for trade, as imports from abroad are
replaced by foreign affiliates' local sales, and (ii) as complementary to trade, as it results
in imports of inputs.198

In the literature, a distinction is also made between studies at the micro-level (firm-level)
and the macro-level (industry or macro-economic level).

5.3.2. Empirical studies
It is important to emphasise at the outset that the relationship between trade and FDI is
a complicated one; different studies have resulted in different results. Evidently, the
specific relationship between trade and FDI will vary depending on issues like the
countries, economies and sectors involved. Unfortunately, this makes it very difficult to
draw clear conclusions. Together with the fact that academic research on the
relationship between trade and FDI is very extensive, this part will be limited to
introducing some of the main issues in the literature.

A first key question is whether FDI and trade are substitutes or complements.199

According to Markusen and Maskus (2001), vertical FDI is likely to stimulate trade, while

194 G. Gpinath, E. Helpman, K. Rogoff, 'International Economics', Elsevier, Oxford, 2014.
195 E. Helpman, M. Melitz, S. Yeaple, 'Export versus FDI', NBER Working Paper Series, No 9439, 2003.
196 P. Krugman, M. Obstfeld, M. Melitz, 'International Economics: Theory and Policy', Pearson, Harlow,

2015.
197 Ibid.
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STI Working Paper, 1999/03, 1999.
199 See: O. Margeirsson, 'Foreign Direct Investment: A Focused Literature Review', Binzagr Institute for

Sustainable Prosperity Working Paper, No 104, 2015. See also: M. Simionescu, 'The Relationship
between Trade and Foreign Direct Investment in G7 Countries a Panel Data Approach', Journal of
Economics and Development Studies, Vol. 2, No 2, pp. 447-454, June 2014.
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horizontal FDI is more likely to be a substitute for trade.200 Research by Kimino et al
(2007) on FDI flows from 17 countries into Japan in the 1989-2002 period found that
trade and FDI were substitutes.201 Helpman et al (2004) looked at US data covering
52 manufacturing sectors and 38 countries and also found that firms substituted FDI
sales for exports.202

Neary (2009), on the other hand, has suggested that (horizontal) FDI and trade can go
together, if liberalisation within trade blocs draws outside companies to set up an
affiliate in only one area of the trade bloc and to export to the rest of it from there.203

Collie (2011) also explains how trade liberalisation and increased FDI can increase at the
same time, again causing horizontal FDI and trade to not necessarily be substitutes.204

Martinez et al. (2012) looked at the EU between 1995 and 2006 and concluded that EU
trade integration and FDI reinforced each other, thus being complements rather than
substitutes (both in the case of intra-EU FDI and FDI coming from outside the EU).205 A
2007 study of ASEAN and OECD countries also found significant positive relationships
between trade and FDI flows, with trade inducing FDI and FDI inducing trade (albeit the
latter to a smaller extent).206 A recent empirical study by Simionescu (2014) of G7
countries for the 2002-2013 period found a short-run relationship between FDI and
exports and FDI and imports, as well as a long-run (unidirectional) relationship between
FDI and trade. 207

An earlier report by the OECD (1999) has argued that FDI abroad stimulates the growth
of exports from investing countries and that this investment is complementary to trade.
Conversely, in host countries, short-term FDI most often tends to increase imports,
whereas an increase in exports appears only in the longer term. In its report, the OECD
also holds that empirical work has shown that until the mid-1980s, international trade
generated direct investment, whereas this relationship seems to have reversed after this
period.208 The opposite effect observed by the OECD has also been found; an empirical
study on 10 countries (including six EU Member States) by Bouras and Raggard (2015)
showed that exports to foreign countries generate additional FDI flows from investing
countries. This again suggests the existence of a complementary relationship between
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the two; according to the two researchers, this circumstance supports the evidence in
the predominant literature of positive relationships between FDI and exports.209 A 2016
IMF study covering 18 developed countries210 (including 13 EU Member States) also
found strong evidence of complementarities between trade and FDI liberalisation in
terms of supporting rising productivity in countries.

In light of the above, a World Economic Forum paper provides what is perhaps the most
nuanced assessment: 'in the 21st century, trade and FDI are neither complements nor
substitutes – they are two facets of a single economic activity: international production
sharing'.211

A second issue addressed in the literature is whether FDI increases economic growth in
the host economy. The OECD has identified five ways in which FDI can have positive
effects: it facilitates the transfer of technological advances and know-how; increases
competition; improves human capital; pushes for more positive development of firms;
and integrates the economy into the world economy.212 The last effect has a clear link to
trade, because greater integration into the world economy encourages more trade.
Margeirsson (2015) has cited various studies suggesting that the long-term effects of FDI
on economic growth obtained by the integration of the economy into the international
economy seem to be positive in many cases. The positive effect on economic growth
through trade is also strengthened when export-oriented FDI is encouraged and the
trade regime is liberalised in general and not only in the FDI-receiving industry.213

On a more general note, Margeirsson (2015) reaches the cautious conclusion that FDI
can increase economic growth, although the effects may be questioned when it comes
to their strength.214 Ozturk (2007) also concludes on the basis of an extensive literature
survey that a larger number of studies appear to favour the assumption that FDI has a
positive effect on growth. He even goes as far as to state that a consensus has been
reached among academia and practitioners that FDI tends to have significant effects on
economic growth through multiple channels (such as capital formation, technology
transfer and spillover, and human capital enhancement). His survey nevertheless also
includes studies that have shown a negative, weak or no effect of FDI on economic
growth.215
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A third relevant issue in the context of the above issues is whether FDI produces different
results in different economic sectors. The aforementioned research by Bouras and
Raggad (2015) did not find differences between manufacturing and non-manufacturing
sectors when it came to the existence of a complementary effect between exports and
FDI at the macro level.216 Research by Alfaro (2003), however, suggests that FDI in
primary sectors does not seem to have positive effects on economic growth, while the
opposite is the case in relation to FDI in manufacturing.217

Box 9 – Regional dimension

A 2006 study for the Commission, focusing on FDI and regional development of NUTS 2 regions,
found empirical evidence that FDI has positive economic effect across all types of industries and
regions. It stated that host-region spillovers from FDI may result in productivity gain for local
firms of up to 40 %, and that FDI creates more demand for labour. Also, FDI is attracted to regions
with better infrastructure, accessibility, R&D investment and educated workforce.218 However,
another more recent study of NUTS 2 regions found that FDI in manufacturing increases
economic growth in regions already specialised in manufacturing activities, while it has a
negative effect in other regions.219
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7. Annexes
7.1. Annex 1 – Intra versus extra-EU trade
Figure 22 – Intra versus extra-EU trade in Italian regions, 2015

Source: EPRS from ISTAT.

Figure 23 – Intra versus extra-EU trade in Belgian regions, 2015

Source: EPRS from Belgian National Bank (NBB.Stat).
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Figure 24 – Intra versus extra EU trade in Spanish regions, 2015

Source: EPRS from AEAT – Agencia Tributaria.

Figure 25 – Intra versus extra-EU trade in Dutch regions, 2015

Source: EPRS from Centraal Bureau voor de Statistiek (CBS).
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Figure 26 – Intra versus extra-EU trade in German regions, 2015

Source: EPRS from Statistisches Bundesamt (GENESIS).

Figure 27 – Intra versus extra-EU trade in Portuguese regions, 2015

Source: EPRS from Instituto Nacional de Estatística.

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Total Extra-EU Total Intra-EU

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Alentejo Algarve Centro Lisboa Norte Região
Autónoma da

Madeira

Região
Autónoma
dos Açores

share of extra-EU share of intra-EU



Interactions between trade, investment and trends in EU industry Page 87 of 116

7.2. Annex 2 – Regional sectoral export patterns
French, Romanian and Croatian data were calculated using total trade (extra plus intra-
EU trade of the region). All other countries provided partner data and it was therefore
possible to compute the data for extra-EU trade.

Figure 28 – Sectoral export patterns in Belgian regions, 2015

Source: EPRS from Belgian National Bank (NBB.Stat).
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Figure 29 – Sectoral export patterns in Croatian regions, 2015

Source: EPRS from Croatian Bureau of Statistics.
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Figure 30 – Sectoral export patterns in French regions, 2015

Source: EPRS from Centre d’'informations statistiques.
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Figure 31 – Sectoral export patterns in German regions, 2015

Source: EPRS from Statistische Bundesamt (GENESIS).
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Figure 32 – Sectoral export patterns in Italian regions, 2015

Source: EPRS from ISTAT.
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Figure 33 – Sectoral export patterns in Portuguese regions, 2015

Source: EPRS from Instituto Nacional de Estatística.
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Figure 34 – Sectoral export patterns in Romanian regions, 2015

Source: EPRS from Institutul National de Statistica - TEMPO.
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Figure 35 – Sectoral export patterns in Spanish regions, 2015

Source: EPRS from AEAT – Agencia Tributaria.
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7.3. Annex 3 – Exports in low/medium-low-technology-intensive goods
versus high/medium-high-technology-intensive goods
7.3.1. Share of exports in low/medium-low versus high/medium-high-technology-
intensive goods in selected countries (2015 data)

Figure 36 – Share of exports in low/medium-low versus high/medium-high-technology-
intensive goods in Belgian regions

Source: EPRS from Belgian National Bank (NBB.Stat).

Figure 37 – Share of exports in low/medium-low versus high/medium-high-technology-
intensive goods in Italian regions

Source: EPRS from ISTAT.
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Figure 38 – Share of exports in low/medium-low versus high/medium-high-technology-
intensive goods in Romanian regions

Source: EPRS from Institutul National de Statistica - TEMPO.

Figure 39 – Share of exports in low/medium-low versus high/medium-high-technology-
intensive goods in Spanish regions

Source: EPRS from AEAT – Agencia Tributaria.
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Figure 40 – Share of exports in low/medium-low versus high/medium-high-technology-
intensive goods in German regions

Source: EPRS from Statistische Bundesamt (GENESIS).

Figure 41 – Share of exports in low/medium-low versus high/medium-high-technology-
intensive goods in French regions

Source: EPRS from Centre d'informations statistiques.
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Figure 42 – Share of exports in low/medium-low versus high/medium-high-technology-
intensive goods in Croatian regions

Source: EPRS from Croatian Bureau of Statistics.

Figure 43 – Share of exports in low/medium-low versus high/medium-high-technology-
intensive goods in Portuguese regions

Source: EPRS from Instituto Nacional de Estatística.
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7.3.2. Variations in percentage points of the share of high/medium-high-technology-
intensive goods in total exports from 2012 to 2015

Figure 44 – Variations in percentage points of the share of high/medium-high
technology-intensive goods in total exports in Belgian regions, 2012-2015

Source: EPRS from Belgian National Bank (NBB.Stat)

Figure 45 – Variations in percentage points of the share of high/medium-high-
technology-intensive goods in total exports in Italian regions, 2012-2015

Source: EPRS from ISTAT.
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Figure 46 – Variations in percentage points of the share of high/medium-high-
technology-intensive goods in total exports in Romanian regions, 2012-2015

Source: EPRS from Institutul National de Statistica - TEMPO.

Figure 47 – Variations in percentage points of the share of high/medium-high-
technology-intensive goods in total exports in Dutch regions, 2012-2015

Source: EPRS from Statistisches Bundesamt (GENESIS).
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Figure 48 – Variations in percentage points of the share of high/medium-high-
technology-intensive goods in total exports in Spanish regions, 2012-2015

Source: EPRS from AEAT – Agencia Tributaria

Figure 49 – Variations in percentage points of the share of high/medium-high-
technology-intensive goods in total exports in Portuguese regions, 2012-2015

Source: EPRS from Instituto Nacional de Estatística.
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7.4. Annex 4 – Shares of trade in GDP
Figure 50 – Shares of regional total, intra-EU and extra-EU trade in regional GDP in
Belgium, 2015

Source: EPRS from Belgian National Bank (NBB.Stat).

Figure 51 – Shares of regional total, intra-EU and extra-EU trade in regional GDP in Italy,
2015

Source: EPRS from Istat.
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Figure 52 – Shares of regional total, intra-EU and extra-EU trade in regional GDP in the
Netherlands, 2015

Source: EPRS from Centraal Bureau voor de Statistiek (CBS).

Figure 53 – Shares of regional total, intra-EU and extra-EU trade in regional GDP in
Portugal, 2015

Source: EPRS from Instituto Nacional de Estatística.
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Figure 54 – Shares of regional total, intra-EU and extra-EU trade in regional GDP in
Spain

Source: EPRS from AEAT – Agencia Tributaria.

Figure 55 – Shares of regional total, intra-EU and extra-EU trade in regional GDP in
Germany

Source: EPRS from Statistisches Bundesamt (GENESIS).
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7.5. Annex 5 – Trade evolution in EU regions from 2012 to 2015
Wherever 2016 data feature below, they consist of provisional figures only. Extra-EU
trade data are shown for the countries having provided intra and extra-EU trade data
(Belgium, Germany, Italy, the Netherlands, Portugal and Spain). Total trade figures are
shown for the remaining countries (Croatia, Finland, France, Greece, Romania, Slovenia
and Sweden).

Figure 56 – Total extra-EU trade of NUTS 1 regions in Belgium, 2012-2016 (€ billion)

Source: EPRS from Belgian National Bank (NBB.Stat).

Figure 57 – Total trade of NUTS 2 regions in Croatia, 2012-2016 (€ billion)

Source: EPRS from Croatian Bureau of Statistics.
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Figure 58 – Total trade of NUTS 2 regions in Finland, 2014-2016 (€ billion)

Source: EPRS from Suomen Tulli (Customs).

Figure 59 – Total trade of NUTS 2 regions in France, 2014-2016 (€ billion)

Source: EPRS from Centre d'informations statistiques.
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Figure 60 – Total extra-EU trade of NUTS 1 regions in Germany, 2012-2016 (€ billion)

Source: EPRS from Statistisches Bundesamt (GENESIS).
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Figure 61 – Total trade of NUTS 2 regions in Greece, 2012-2015 (€ billion)

Source: EPRS from Hellenic Statistical Authority.
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Figure 62 – Total extra-EU trade of NUTS 2 regions in Italy, 2012-2016 (€ billion)

Source: EPRS from ISTAT.
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Figure 63 – Total extra-EU trade of NUTS2 regions in the Netherlands, 2012-2015 (€
billion)

Source: EPRS from Centraal Bureau voor de Statistiek (CBS).

Figure 64 – Total extra-EU trade of NUTS 2 regions in Portugal, 2012-2016 (€ billion)

Source: EPRS from Instituto Nacional de Estatística.
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Figure 65 – Total trade of NUTS-2 regions in Romania, 2012-2016 (€ billion)

Source: EPRS from Institutul National de Statistica -- TEMPO.

Figure 66 – Total trade of NUTS-2 regions in Slovenia, 2012-2016 (€ billion)

Source: EPRS from Statistical Office of the Republic of Slovenia (SURS).
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Figure 67 – Total extra-EU trade of NUTS 2 regions in Spain, 2012-2015 (€ billion)

Source: EPRS from AEAT – Agencia Tributaria.
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Figure 68 – Total trade of NUTS 2 regions in Sweden, 2012-2015 (SEK billion)

Source: EPRS from Statistics Sweden (SCB).
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7.6. Annex 6 – Correlations, core-periphery dynamics and trade and
growth
Figure 69 – Correlation between regional GDP and regional total trade in Italian regions
(2015 data)

Source: EPRS from Istat.

Figure 70 – Correlation between regional GDP and regional total trade in French regions

Source: EPRS from Centre d'informations statistiques.
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Figure 71 – Correlation between regional GDP and regional total trade in Spanish
regions

Source: EPRS from AEAT – Agencia Tributaria.
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7.7. Annex 7 – Metadata
Table 17 – Acronym for sectors

Acronym Full Label
agrf Agriculture and Agro-Industry
cerm other non-metallic mineral products
chem Chemicals, rubber and plastics
mach Electronic and optical products, electrical equipment and machinery
mine Mining and quarrying
mtal Metals
phar Pharmaceuticals
trsp Vehicles
txtl Textiles, apparel, leather and related products
xxxx Other

To distinguish between low-technology-intensive goods and high-technology-intensive
goods, the present study followed the classification given by Eurostat based on NACE rev
2.2.220 Only manufacturing products and agriculture are included in these statistics; the
mineral sector is not.

Table 18 – Low/medium-low versus high/medium-high-technology sectors
Industry sector classification Sectors covered

Low/medium-low-technology-intensive Agriculture (agrf); other non-metallic mineral
products (cerm); metals (mtal); textiles (text);
other (xxx)

High/medium-high-technology-intensive Chemicals (chem); electronics and optical
products, electrical equipment and
machinery (mach); pharmaceuticals (phar);
vehicles (trsp)

220 Glossary: High-tech classification of manufacturing industries.

http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:High-tech_classification_of_manufacturing_industries
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