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Abstract

The ongoing processes of internationalization and globalization have led to a genuinely
borderless world economy with a strong regional focus. This paper examines the European
Union and to what extent this region is economically integrated over the years spanning from
1982-2006, by mapping the nature and development of Foreign Direct Investments within the
EU15. In order to study the degree of European economic integration, this paper analyzes the
structural, institutional and functional mode of integration. The empirical results show that
the economic structures of EU countries converged over time and that the institutional
environment breeds a positive impact on the European integration process. Furthermore, the
longitudinal study of intra-regional FDI data is appropriate to analyze the evolving FDI
network relations in a temporal dimension. This paper indicates that the dominancy of central
European countries slightly decreases, while the periphery region emerges within the EU. In
addition, the nature of the intra-European production network has developed into a highly

complex network with increasing interdependency among all EU countries.
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Introduction

Today’s world economy is genuinely borderless. Firms increasingly engage in international
activity and the interdependence among countries has grown as a result of technological
innovations, trade liberalization (by reducing political barriers/tariffs) and the increase in
demand and consumer tastes (Dunning, 1988a). This process of cross-border movement of
economic activity can be referred to as internationalization, with multinational enterprises
(MNEs) as their main actors (Dicken, 1992). MNEs explore to obtain linkages outside the
home market by foreign direct investments (FDI), international trade and non-equity

arrangements (e.g. licensing).

The internationalization process is closely related to globalization, except this process
emphasizes more on the functional integration of economic activity and not merely the
quantitative increase in cross-border economic activity. There is a qualitative change evolving
in the nature and development of the integration process in the world economy. Nowadays,
the exchange between nations has transformed in a highly complex structure with firms that
have created transnational production networks (Dicken 1986 and Dunning and Narula 2004).
The increase in intra-firm and intra-industry trade changed the composition into
geographically dispersed and functionally fragmented production processes. The changing
nature and composition of the production networks are highly influenced by the institutions
and socio-political practices in which they are territorially embedded, because it shapes the

macro-structure of the world economy (Dicken, 2004).

Examining the globalization process it is not necessarily a ‘global’ process, but can be seen in
other geographical perspectives as well. Since the emerging number of Regional Integration
Agreements (RIASs), the institutional focus seems to be more on a regional level (Venables,
2000). Recent research (Rugman, 2001) argues that a significant share of trade and FDI takes
place among countries which are bounded by RIAs. MNEs predominantly pursue a regional
strategy, focusing primarily on trade and production within their home region, whether it is

North America, the European Union (EU) or Japan.*

! The structure of the global economy had changed, by the 1980s, to a triad of three major economic powers: the

United States, Japan and the European Committee (Ohmae, 1985).



This study focuses on the European Union. In the 1980s, the relative economic performance
of the EC? was lower than that of Japan and the United States (Ohmae, 1985). In part, this
explains the European Committee’s decision to set in train the Single market program in order
to improve and function more as an economically integrated region and to retain
internationally competitive. The regional integration program lowered the trade barriers and
has given an impetus to the spatial interaction of international economic activity within the
European Union (Molle, 1994). Given the fact that there is a significant timeline and
international activity data available, this paper strives to examine the European economic
integration process over time. However, aggregated data does not capture the qualitative
changes in the EU. Therefore in order to examine the integration process, this paper’s primary
contribution is to analyze the nature and development of international activity within the EU

in a time and spatial dimension.

This paper examines the following research question:

To what extent is the European Union economically integrated in the 1982-2006 period?

This study attempts to measure to what extent the EU15% is economically integrated over the
years spanning from 1982 to 2006, by mapping the intensity of one of the most important
indicator of international economic activity, namely FDI. The longitudinal intra-EU bilateral
FDI data is appropriate to analyze the geographical distribution and economic relations within
the EU region from a dynamic dimension and therewith the evolution of the European

economic integration process.

In order to understand the dynamic pattern of FDI and international trade within the European
Union, this paper studies the theories behind international activity. First, to understand the
international economic activity, the motivations behind FDI and international trade will be
discussed. Secondly, the theoretical background of FDI and international trade will be

examined, which provide the implements for further analysis.

To assess to what extent the EU can be regarded as one economically integrated region,
depends on the definition of integration. In order to answer the research question properly this

study provides an in depth analysis of the European integration process considering the

EC refers to the European Committee, which later on turned into EU.
The first fifteen EU member countries that joined the EU (see also chapter 5).
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economic structural, institutional and functional perspectives of the process. Resulting in the

following three sub-questions:

1. To what extent is the EU economic structurally integrated in the 1982-2006 period?
2. To what extent is the EU institutionally integrated in the 1982-2006 period?
3. To what extent is the EU functionally integrated in the 1982-2006 period?

This way the European economic integration process will be analyzed from three different
perspective levels. With respect to this in depth analysis this paper endeavours to determine

the source and the extent of the economic integration process within the European Union.

This research study is structured in eight chapters. In chapter 2 the major trends of the global
economy will be reviewed and described which position the European Union takes within the
world economy. Chapter 3 investigates the importance of corporate network relations more
closely. In addition, the dynamic character of corporate networks will be explained, in order
to clarify the corporate developments and motives to undertake FDI and international trade
over time. The fourth chapter reviews the theories of international trade (4.2) and foreign
direct investment (4.3), which help to understand the conditions behind decisions for FDI and
trade. In chapter 5 the three modes of integration will be discussed and it will be hypothesized
what can be expected with respect to theory. Chapter 6 describes the used data (6.1) and the
applied methodologies (6.2). Followed by chapter 7, the empirical part of this study, in which
the theory and methodologies will be applied and the empirical results exposed. This
empirical study examines to what extent the EU is economically integrated over time, divided
into three sub-sections corresponding with the three sub-questions or modes of integration:

economic structural (7.1), institutional (7.2) and functional (7.3).

The first section (7.1) of the empirical study, examines to what extent the EU countries are
structurally integrated in the 1982-2006 period. It examines the nodes of the intra-EU FDI
network, which refers to the EU member countries as being the origin and/or destination of
international economic activity. This section will apply a hierarchical cluster analysis in order
to cluster EU countries with similar economic structures. In addition, a Herfindahl-index will
be employed to expose the differences in industrial structures between EU countries. These
analyses indicate the homogeneity or heterogeneity among EU countries over time. This way

it can be assessed to what extent the EU countries have converge over time, with respect to
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their economic structure, and to what extent the EU countries become specialized, with
respect to their industrial structures. These static analytical outcomes will be used as a basis
for further empirical study in the following sections.

The next section of the empirical analysis (7.2), examines the institutional perspective or the
environment in which the European integration process takes place. With the support of a
gravity model, which combines the theories of international activity and economic geography,
the main sources of the European integration process will be examined. It attempts to
determine the potential declaring factors (motives) to undertake FDI over time and what
effect some exogenous institutional steps have had on the integration process of the European
Union. This might provide valuable information and implications for the EU policy makers.

The last section (7.3) of this empirical study handles the relational aspect of the integration
process. In order to determine whether the EU is functionally integrated over the last 25 years,
the FDI intensity and the factor mobility are taken into account. At first this section
encounters an overview of the intra-EU FDI flows in geographical space and time. This FDI
network in a temporal dimension provides the basis for analyses of the European integration
process from a more dynamic perspective. Moreover, this section applied a centrality-, core-
periphery- and network density analysis, in order to examine the network developments over
time and to determine the main host and home countries undertaking FDI within the EU
region. This offers an indication of the integration process within the EU. In addition, the
spatial interaction pattern will be related to the economic structural and institutional
developments, in order to determine the main actors or nature and development of the
European integration process. Finally, this section applies the Grubel-Lloyd index as an
indicator for intra-industry trade, which examines the structural intra-EU network

developments and the interrelation between FDI and trade.

Eventually, in chapter 8 the conclusions are drawn with respect to the research question and

some policy or research recommendations are provided in the discussion part.
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2. Internationalization and Globalization

Although the focus of this study is on the European Union, this chapter will first give an
overview of the macro economic pattern of internationalization. The aim of this chapter is to
get an insight of the major economic developments and to assess the position of Europe
within the world economy. The first section of this chapter explains sequentially the process
of internationalization and globalization (2.1). An insight in the global patterns of
international activities is provided by analyzing world FDI and trade flows. Besides the major
upsurge of world trade and FDI, two other trends can be observed within today’s world
production flows, which will be described in section (2.2). First of all (2.2.1), by the 1980°s
the structure of the global economy had changed to a “triad” of three major economic powers,
the United States, Japan and the European Committee (Ohmae, 1985). Secondly (2.2.2), a
rising share of FDI and trade within services can be observed, which is also referred to as

deindustrialization.

2.1 The process of internationalization and globalization

Recently, the world economy is characterized by a high amount of cross-border activity.
National economies become vaguer and international economies have become an issue. This
process of increasing involvement in international activity is referred to as the
internationalization process (Buckley and Ghauri, 1993). Closely related to the
internationalization process is the concept of globalization. Globalization is regarded as an
advanced form of internationalization, which not merely emphasizes the increase in cross-
border movement, but also takes into account the degree of functional integration of such
internationally dispersed economic activities (Dicken, 2003). While the internationalization
process only refers to the quantitative increase in cross-border economic activity, the
globalization process also highlights the qualitative changes in the organization of
international economic activity and the growing interdependence among countries.
Multinational Enterprises (MNEs)* are the main actors that take part in these processes
(Dicken, 1986). MNEs are, by definition, involved in international activities and try to take

advantage of the different factor endowments in different countries (Prahalad and Doz, 1987).

4 MNEs are firms that undertake productive activities outside the country of which they are incorporated (Buckley

and Ghauri 1993). MNEs are firms that own a significant equity share of another company (affiliate or subsidiary) operating
in a foreign country. According to the IMF and OECD recommendations, when the foreign firm controls more than 50% of
the shareholder’s voting power or the right to remove or appoint a majority of the members of the supervisory, management
or administrative body, than the foreign firm can be defined as a subsidiary.
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By means of the internationalization activities of MNEs, linkages outside the home market are
created. Dunning (1981a) distinguishes between three alternative options to create linkages
outside the home market: FDI, trade and non-equity arrangements®. The focus in this paper
will predominantly be on FDI and to some extent on trade, which are being used as
‘indicators’ of the internationalization and globalization process within the EU.

The choice for a company of either FDI, export or a non- equity agreement has become a key
issue in theory as in practice (surveyed in Dunning 1981a; Buckley and Casson 1981 and
Caves 1982). An international trade relation between two companies is limited to the selling
and buying of a product or service. The attractiveness of an international trade relation, as
compared to FDI, is the relatively low responsibility between the company and the foreign
entity. However, from a strategic perspective, the company may want to influence the
operations of the foreign entity and in that case FDI is considered as a suitable option. FDI
refers to an investment made to acquire a lasting interest in firms operating outside the
economy of the investor.® Usually, FDI is used as a mean to create or acquire a foreign

subsidiary in order to gain ownership or control over production facilities in other countries.

The emergence of the internationalization process accelerated after the Second World War.,
This post-war era is characterized by a rapid growth of some ‘new’ markets, based on new
technological possibilities that emerged (Rothwell, 1982). Advances in communications,
information and transportation technologies decreased the distance costs between countries,
which had previously been seen as a major obstacle for international expansion of firms
(Johanson and Vahine 1977; World Bank 1995; Frankel 1997 and Hill 1997). Furthermore,
three major institutions were brought into being which formed the international framework for
the rebuilding process of the world economy. Two financial institutions were established in
order to create monetary stability, the International Monetary Fund (IMF) and the

International Bank for Reconstruction and Development (World Bank)’. The third

° A non-equity agreement is a way of going international, where the company has no (or limited) equity

involvement with the foreign firm. The most commonly used types are licensing and franchising in which companies sell
particular technical or managerial knowledge about economic activities to foreign companies. In essence, the non-equity
agreement is similar to FDI. The main distinction is that with FDI the company has (some) control on the management of the
company abroad. In this paper, this internationalization mode is excluded.

This definition is according to the Balance of Payments Manual: Fifth Edition (BPM5). The IMF/OECD
definitions (IMF 1993; OECD 1996) include that FDI is an investment in a foreign company where the foreign investor owns
at least 10% of the ordinary shares, with the objective of a long-term relationship and significant influence on the
management of the firm. FDI flows include equity capital, reinvested earnings and other direct investment capital (e.g. intra-
company loans).

! The primary purpose for the IMF was to encourage international monetary cooperation among nations through a
set of rules for world payments and currencies. The initial focus of the World Bank in the post-war period was to facilitate
development through capital investment in Europe.
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international institution that helped rebuilding the international economy is the General
Agreement on Tariffs and Trade (GATT), the predecessor of the World Trade Organization
(WTO). The purpose of the WTO is to ensure a stable trade and economic environment with
reduced tariff barriers and a prohibition on other types of trade discrimination (Dicken 1986).
This liberalization of cross-border movements (by lowering trade barriers) together with the
wave of technological innovations and an increase in demand and consumer taste, opened
new doors for firms and imposed new opportunities to compete on foreign markets (Dunning,
1988b).

A reflection of the process of internationalization within the past few decades is shown in
figure 2.1, by the upward trend of FDI and trade for the period between 1980 and 2006. Data
of the past few decades shows that firms more often use FDI as their primary entry mode. The
growth rate of world FDI exceeded the growth rate of international trade, which in turn, has

grown more than world’s output (IMF 2001 and UNCTAD 2001).

Figure 2.1 The internationalization process
World's internationalization pattern, 1980-2006
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Source: UNCTAD FDI-statistics (WIR 2007) and OECD trade statistics (EIM)

From 1980 to 2000, world FDI and trade increased substantially and FDI outflows skyrocket
in the late 1990s. However, in 2001, the world recession has set in as a consequence of the
terrorist attack on 9/11 and the asset deflation (stock market declines, i.e. dotcom bubble).
This breaking point is especially observable in the world’s FDI outflows. The outward FDI

declined until 2002 and recovered afterwards. In addition, world’s exports showed a similar
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trend, but with a less observable dip during the recession. This parallel increase in foreign
trade and FDI gives the impression that these two phenomena are closely linked. Moreover,
Nicoletti et al (2003) found a significant positive correlation between trade and FDI and
suggest that factors related to economy size, location and distance affect both FDI and trade.
The complex relation between trade and FDI will be further elaborated on, from a theoretical

perspective, in chapter 4.

Besides the major upsurge of international trade and FDI, also the nature and development of
international activity in the world economy seem to have changed over time. As markets were
enlarged and competition had become global, companies were forced to create linkages
outside the home market to stay ahead of competition. It is argued that businesses that do not
adjust to decreasing distance costs and are not thinking and acting globally will be at a
competitive disadvantage (Levitt 1983; Ohmae 1989 and UNCTAD 1993). As a result of the
enlargement of markets and the emergence of global competition, companies have been
forced to create linkages outside the home market to remain organised in the most efficient
way. Therefore, it is likely that the observed expansion of world FDI and trade flows, as
shown in figure 2.1, in fact reflects the consequences of worldwide integration policies which
have persuaded firms to reorganize production in order to benefit from the advantages that a
freer trading environment has created or to seek across borders for an expansion of their
market. Furthermore, the rapid increase in international exchange has altered the world
economy (Dent, 1996). Nowadays, the exchange between nations is transformed in a highly
complex structure, involving geographically dispersed and functionally fragmented
production processes on a global scale with MNEs as the coordinators of this transnational

production network of value-adding activities (Dicken, 1986).

2.2 Regionalization and deindustrialization

The major upsurge in world trade and FDI is not the only phenomenon which has made the
world economy qualitatively different from the past. The emergence of a triad of three major
powers (2.2.1) and the process of deindustrialization (2.2.2) are two other important
developments within the global economy and will be described successively in the following

sections.
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2.2.1 A triad of economic powers

Transnational networks of production create an economic space which appears to be
borderless. However, the nature and composition of these production networks are highly
influenced by the institutions and socio-political practices in which they are territorially
embedded (Dicken, 2004). The overall increase in FDI and trade holds both for developing as
well as for developed countries. However, the vast majority of FDI and international trade

takes place between developed countries, see figure 2.2.

Figure 2.2 World in- and outward FDI flows

FDI inflows to developed and developing countries, FDI outflows from developed and developing countries,
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The share of FDI flowing from and into the developed economies particularly rose in the
1995-2000 period relatively to the developing nations. In this period, the developed countries
accounted for an annual average of over 80% of all FDI inflow and outflow. In 2006, the
developed economies still accounted for over 84% of all FDI outflows and approximately
three fourths of all FDI inflows (UNCTAD, 2006), making the developed economies
important as both home and host to direct investment. Thus, the global pattern of production
is predominantly an activity of the core economies. A possible explanation could be that
developed countries have larger markets, these countries contain more beneficial takeover
targets and political risks and financial instabilities are more likely to be lower in developed
countries. Furthermore, within the global economy a “triad” of three major (developed)
economic powers can be found; the United States, Japan and the European Union (Ohmae,
1985). Remarkable is that for all three major economies FDI has become more of an intra-
regional nature. The fact that most of the trade and FDI flows stay within each economic

power of the triad, is suggested to be the result of integration policies with a regional rather
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than a global focus. Within recent years a rise in the number of Regional Integration
Agreements (RIAs) has been evident (Venables, 2000). RIAs establish a preferential trading
area defined by a geographic region, which eliminate economic barriers to trade among the
countries involving the agreement (Phisalaphong, 2004). This suggests that globalization is
not necessarily a global process, but can better be considered from a more disaggregated
geographical perspective. In addition, Rugman (2000 and 2001) revealed that very few MNEs
that dominate international business activity actually have a truly global presence and that a
significant share of bilateral trade and FDI takes place among geographically close countries
and countries which are bounded by RIAs.

2.2.2 The process of deindustrialization

Another major trend in the world economy is the process of deindustrialization. Since the
beginning of the 1970s, the deindustrialization process has changed the pattern of world
economic activity (Batchelor et al., 1980). The world economy entered a new phase in which
manufacturing, the engine prosperity, has declined continuously in most advanced economies
(Rowthorn and Ramaswamy, 1997). Currently all developed countries have experienced a
structural shift in employment, which is referred to as deindustrialization. This phenomenon
shows an increase in the relative importance of employment in the tertiary or service sector

and a decline in the share of manufacturing employment.

This pattern of deindustrialization is also evident in mergers and acquisitions (M&A), which
account for the largest share of FDI, see figure 2.3. Figure 2.3 shows the M&A purchases in
the primary, secondary and tertiary sector. Since 1995, the tertiary (service) sector has
become the most dominant sector in which purchases take place. This shift towards services
accompanied by a decline in the relative share of FDI in manufacturing, has been the most

important change in the industrial pattern of FDI over the past quarter century.
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Figure 2.3 The share of M&A per industry
M2 A, by industry
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2.3 Summary and discussion

The growing internationalization of economic activity is one of the major trends in the global
economy of the past few decades. Looking at the world pattern of economic activity an
enormous increase in FDI and international trade is observed, which enlarges the
interdependence among countries in the world economy. Furthermore, it has been revealed
that MNEs as the main actors of international activity predominantly pursue a regional
strategy, focusing primarily on trade and production within their home region. This regional
focus is mostly formalised through RIAs in which they are territorially embedded. The
present findings indicate the relevance to analyze the process of globalization -which refers to
the economic integration of national economies into a global economy- from a lower scale of
geography, which is on the EU level. Although the European integration is often seen as a
process of integrating the economies of West and East (transition countries), this paper’s
emphasize is on the EU15. This paper attempts to analyze to what extent, this region of
relatively developed and similar economies, changes towards a more integrated economy over
the years spanning from 1982-2006. What drives MNEs to trade or invest in other ‘similar’
developed countries? Did European countries become more integrated over time? In order to
understand the qualitative difference and dynamic complexity of economic activity, the next
chapter will first examine the importance of the complex networks in which MNEs are
embedded. In addition, chapter 4 will contribute to understand the patterns of international

activity, by analyzing trade and FDI theories.
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3. Corporate networks

By analyzing intra-EU FDI flows, see figure 3.1, a similar pattern can be observed as for
world FDI flows (as was shown in chapter 2).

Figure 3.1 Total intra-EU15 FDI flows, 1982-2006
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Intra-EU FDI rapidly increased throughout the 1980's and 1990's and showed a temporary
stagnation after the peaking year in 2000 as a consequence of, amongst others, the dot.com
bubble. However, taking into account the entire examined period, intra-EU FDI flows show
an increasing trend, with an average annual growth rate of 11.56 billion US$. The high
growth level of intra-EU FDI indicates that the economic activities of countries bound by
RIAs have become more interwoven. To understand what is really going on in the process of
the European integration, it is not merely relevant to examine the intensity of trade and FDI
flows, but moreover the changing behaviour of their key players. The patterns of trade and
FDI depend upon the internal decisions of firms regarding their production locations and the
organization of their production chains. In order to make hypotheses with regard to the spatial
organization of production within a fully integrated European Union, Gereffi’s concept of the
Global Commodity Chain (GCC) and Dicken’s work on Global Production Networks (GPN)
are a good starting point and will be discussed in section (3.1). In addition, the dynamic
character of the firm itself will be explained in section (3.2). Finally, within section (3.3)
Krugman’s model will be discussed with the aim to clarify the impact of economic integration

programmes on the geographical location of production.
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3.1 Global commodity chains and production networks
This section will primarily provide a general outline of Gereffi’s concept of the global

commodity chain (3.1.1) and Dicken’s work on global production networks (3.1.2).

3.1.1 The global commodity chain

A commodity chain is defined as the whole range of activities involved in the production
process of a commodity, from the conception till the final end-product (Gereffi and
Korzeniewicz, 1994). Each stage of production (e.g. design, actual production or marketing)
may be organised separately and dispersed across different locations. When production stages
cross the national boundaries, it is usually referred to as a global commodity chain (GCC).
Depending upon who is the main coordinator of such a commodity chain, a distinction can be
made between producer driven and buyer driven commodity chains. However, in both cases
the production of final goods is broken up and intermediate inputs are exchanged between the
different nodes in the commodity chain. These intermediate inputs can comprise parts or
components of the final product as well as supporting services. Furthermore, firms with a
fragmented production structure can decide to slice up the commodity chain within the
boundaries of the firm (through FDI and intra-firm trade) or decide not to (through arm's
length contracts and inter-firm trade). The observed increase in trade and FDI flows across the
members countries of the EU (as shown in figure 3.1) thus may reflect, in part, the shift from
production taking place in one location to geographically and organizationally dispersed

organization structures.

3.1.2 The global production network

The GCC concept identifies the relationships that exist among different actors involved in the
production process of a specific commodity. This ‘chain' concept implies linearity in the
process of activities that eventually result in a final good or service (Bair, 2005). Although
Gereffi noticed the existence of networks around the different nodes of the commaodity chain,
this multi-dimensionality is further conceptualized by Dicken et al. (2001) in the concept of
global production networks (GPN). GPNs are defined as “the nexus of interconnected
functions and operations through which goods and services are produced and distributed”
(Dicken et al. 2001 and Henderson et al. 2002). GPNs incorporate both the linear and non-

linear relationships in which each node of the commaodity chain is embedded.
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The GPN framework stresses the complex sets of intra-, inter- and extra-firm networks related
to each stage of production and distribution of a good or service. Such networks integrate
firms (inter-firm networks) and parts of firms (intra-firm networks) through a range of non-
equity and equity relationships between the different (parts of) firms. In contrast to the
concept of global commodity chains, GPN also take extra-firm networks into account. The
extra-firm networks refer to the relationships among firms and other institutions, such as
nation states, non-profit organizations or research institutes. The GPN framework emphasizes
on how these complex sets of intra-, inter- and extra-firm relationships are organizationally
and geographically structured and governed. The purpose to use GPN analyses here is not to
understand how production networks are coordinated through various power and control
mechanisms, but to reflect how the process of European integration works through the
complex web of interrelationships among the networks’ members. Intermediate inputs are
traded between firms (inter-firm trade) or between different parts of a firm (intra-firm trade)
located in different countries. When nodes of the network are interconnected (through a trade
or FDI relation) across different countries, global production networks do not only integrate
firms across borders, but thereby also integrate (parts of) national economies (Dicken, 2005).
The technological revolution together with the removal of trade barriers resulted in a trade
cost reduction, which is suggested to have given an impetus to such a spatial interaction of

international economic activities within the EU.

Empirical data of trade in parts and components is only recently become available, since
countries started to use the SITC® classification system in order to collect country statistics.
Before this, it was impossible to distinguish between trade in finished products and in trade of
intermediate inputs. By looking at the available data on trade in parts and components it is
shown that this type of trade rapidly increased within the last few decades. In a study of Yeats
(2001) it has been estimated that world trade of this type did increase from $355 billion to
$846 in the 1990-2000 period, with an average increase of 9.1% per year. By contrast, growth
in respectively world GDP and total world trade did on average only increase with 3.7% and
6.5% per year, within the same time period, what highlights the importance of this new
phenomenon in the current global economy. Also from a more disaggregated geographical

level, this trend of increased trade in parts and components holds for both intra as well as

The UN’s ‘Standard International Trade Classification system’ (SITC) in order to classify commodities.
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extra regional (whether it is NAFTA, East Asia or the European Union) trade flows, see
figure 3.2.

Figure 3.2: Trade in parts and components by regions (in million US$)
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EU15 member countries are responsible for the highest share of trade in parts and
components. On average, intra-EU trade of this type increased annually with 5.2%, which

suggests that trade and production operations did become more interdependent over time.

3.2 Corporate development

Through intra-, inter- and extra- relationships nodes in the networks become integrated, but
the firm itself, as well as the context in which networks are shaped and embedded, have a
dynamic character. As a result, commodity chains and production networks evolve and
change over time. In addition, integration policies may also change the context in which these
networks are shaped and may impact the strategic decisions of firms how to organize and
where to locate production. Therefore, section (3.2.1) will describe the dynamic character of
the firm. In addition, within section (3.2.2) Krugman’s model (1991) will be discussed in
order to clarify the impact of integration policies on the location and the organization of

production.
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3.2.1 The dynamic character of the firm

There are great varieties in the geographical scope and size of firms. Some firms exist of just
one plant, while others control more than hundred plants which are dispersed across many
countries. A single plant operation may once become a MNE which controls operation all
over the world. When a firm wants to grow, it can undertake several growth strategies. Firms
may enlarge market shares in their current market, they may develop new products or they
may enter new markets with existing or new products (Ansoff, 1957). In this light, the
internationalization process can be regarded as a firm that undertakes the growth strategy of
entering a new (international) market in order to grow. By identifying geographical stages of
growth, several models have strived to generalize long-run spatial expansion paths of firms
(Hakanson 1979 and Taylor 1975). According to Hakanson, in the start-up phase, most firms
try to establish a local basis first. After the establishment of a strong local base, a firm may
decide to grow regional, national, or eventually worldwide. The growth path that firms

usually follow is shown in figure 3.3.

Figure 3.3 Corporate expansion path

Barrier
[

The acton space of the corporation Stage 1 The sngle-plant im Stage 2 ™e penetration
of ihe national manet

4 ® Momer pant and head oMce
¢ Production plant
A Sales agent
« Sales ofce
Stage 3 The acoption of Stage 4 The establishment Stage S The mutinationa
OvVErseas saesagens of foreign subsialanes Indusal comp oration

Source: Hakanson 1979: 131-135

The establishment of a local base and the regional and national expanding are reflected in the
first two stages in the model (stage 1 & 2). Within the first phase of the internationalization

process (stage 3), it is usually exported to foreign countries. In general, sales agents who are

23



situated abroad are used and look after the interests of the firm. However, when exports
expand, locational restraints may come to existence as it is impossible to expand production
capacity indefinitely. Furthermore, when exports expand, it becomes more important to react
promptly and accurately to the needs and desires of the foreign customers. Therefore, firms
may decide to establish a sales office abroad (stage 4). Within this phase foreign sales offices
can be seen as an extension of national sales offices and do not yet have level of
independency. Subsequently (stage 5), foreign production plants will be enabled to operate
more independent of the mother company and production plants and/or other supporting
activities may also be moved abroad. Thus, in line with the general expansion path of a firm,

international fragmented production and global production networks emerge.

3.2.2 Concentration of production

To understand which role GPNs might play in the process of European integration it is
important not to overlook the fact that production networks are shaped in and influenced by
the socio-political and institutional context within which the networks are embedded. Changes
in the macro-economic context in which networks are formed, may impact the spatial
organization of MNEs. According to the model of Krugman (1991) the impact of economic
integration policies on economic geography can best be clarified by taking a two step
approach. This two-step approach has become the main concept to model economic
geography in literature (see Fujita, Krugman and Venables 1999; Brakman, Garretsen and
Van Marrewijk 2001 and Phisalaphong 2004). The model reveals, in a simple way, the
relation between production costs, trade costs and market size. First, when international trade
is restrained by high barriers to trade, production will be located close to the market. Then, in
the first stage, some trade barriers are reduced, and changes can be expected in the location of
production. The firm’s production will concentrate closely to the largest domestic market, and
products will be exported to other regions. As such, economies of scale can be achieved. The
second stage refers to the total elimination of trade barriers. In this stage, again a relocation of
production is expected to occur. Since the EU now can be considered as a genuinely
borderless economic area, production will probably locate there where it can be undertaken in
the most efficient way and from where it can easily been exported to foreign customers. Some
types of production can better be undertaken in a specific area than others. For example, high
skilled labor production can best be undertaken in a region where high educated personnel is
widely available, while low skilled labor production can be best undertaken where wages are

relatively low. Therefore, an increase in industrial concentration is the expected outcome of
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European integration policies. Empirical research on the geographical concentration of
industries is still scarce, but for some types of production evidence of concentration has been
found (Brulhart and Torstensson 1996; Brulhart 1998; Amiti 1999 and Midelfart-Knarvik et
al. 2000). For example, a close concentration of furniture activities can be found in the
“furniture districts” in Northern Italy. In addition, Brilhart (1998) found evidence for a high
concentration of industrial activities which are subject to economies of scale (such as motor
vehicles and chemicals) in the centre of the European Union. Furthermore, Midelfart-Knarvik
et al. (2000) argue that the concentration of industries in low wage countries is characterized

by slow-growing and unskilled labor-intensive industries.

Krugman (1991) distinguishes three alternative motives for the regional concentration of
firms from the same industry. At first, concentration in one region will provide a market pool
of specialised skilled labor, which benefits both firms and workers. Secondly, an industrial
district offers a variety of inputs by specialized suppliers. Finally, physical proximity
enhances greater knowledge or technological spillovers between firms. Empirical studies
(Jaffe 1986 and Feldman 1994) argue that industrial districts in developed economies give
support to knowledge spillovers and positively affect the innovation process. Especially tacit
knowledge®, which is considered to be an important input factor in the innovation process

(Nooteboom, 1992), is more likely to spill over in close proximity to others.

3.3 Summary and discussion

In order to get a better understanding of intra-EU15 FDI decisions and in the process of how
different countries become integrated into a web of functional linkages, the concept of Global
production chains and networks are described within this chapter. Throughout the 1982-2006
period a rapid increase of intra-EU FDI is observed and it can be concluded that EU firms
have become fundamental direct investors in the EU region. MNEs are responsible for the
biggest shares of trade and FDI flows and therefore considered to be important players in
creating linkages among geographically dispersed economies. European integration policies
aimed at free trade of goods and financial flows are expected to have reinforced the
internationalization decision of European firms as it has brought changes to the business

environment. According to Krugman (1991) the reduction of some economic barriers will

o Tacit knowledge is implicit or uncodified knowledge, which is based on practical experience with certain

technologies.
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first coincide with a concentration of production activities towards the largest markets of the
EU. As such, economies of scale can be achieved while it can easily (through low trade costs)
be exported to all other EU markets. However by further European integration, when all
goods, financial flows or factors of production can move freely and also other non-trade
restrictions are further eliminated, again a relocation of production is expected to occur.
European integration policies enable firms to take advantage of locational conditions (e.g.
lower wages, taxes, skilled labor and resources) more easily. The total elimination of barriers
allows firms to locate each stage of production there where production can be undertaken
most efficiently. Therefore, an adjustment to this new business environment is the expected
outcome. It is hypothesized that fragmentation and changes in the spatial organization of
production can be expected because firms need to remain organized in the most efficient way
in order to stay competitive. Statistics of European FDI and trade give support for this
hypothesis. Evidence of increased intra-EU15 FDI and trade in parts and components
confirms that firms more and more organize their production and supporting business

activities across national borders.

However, although recent findings indicate an increase in international production, the nature
and development of the European integration is less clear. Did all EU countries become more
functionally integrated through FDI and trade linkages or are some countries left behind? And
is the outcome of European integration policies the same for all industries? Within the next
chapter trade and FDI theory is described in order to assess the determinants of intra-regional
FDI and trade and its effects. Moreover, in chapter 7, it is tried to get insight in the nature and
development of integration through an empirical analysis of the changing nature of the EU15
economies themselves and the patterns of intra-EU FDI and trade linkages between the EU15

member countries.
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4, International production and trade theories

In chapter two it is already argued that FDI and trade are important factors in the recent wave
of internationalization and globalization. The focus in this paper is not on ‘how’ to
internationalize, but the FDI and international trade modes are applicable as ‘indicators’ for
internationalization. The trade and FDI intensity will be considered as an indication of the
level of economic integration between the EU countries. In order to understand the conditions
behind intra-EU economic activity, the existing theories of international trade and FDI will be
discussed. The underlying theories of trade and investment gives an insight in the why, how
and where organizations engage in international business. The theories which will be
highlighted are the theories of international trade where the analysis focuses on the country,
and the theories of international investment where the analysis focuses on the organization.
This way the patterns of economic activity that have emerged can be explained. The first
section of this chapter (4.1) will discuss the different types of FDI and the complex relation of
FDI and trade. In the following sections (4.2) and (4.3), an overview is given of the most
important theoretical considerations with respect to trade and FDI.

4.1 Internationalization modes

The number and importance of world-wide foreign establishments has increased considerably
and this development coincides with an upsurge in FDI by MNEs (Levitt 1983, Ohmae 1985,
Bartlett and Ghoshal 1989 and UNCTAD 2000). According to Dunning (1993a), FDI has
become a key channel for the transfer of resources and capabilities between countries and as a
means of controlling the use of these complementary local assets. It can be a channel to
technology, access to foreign markets and international production networks, as well as
additional employment, all with possibilities of multiplication and spillovers. Many countries
attempt to attract FDI inflows (Dunning 1994, Narula and Dunning 2000), because it is
generally believed that foreign firms contribute to the economic performance and
competitiveness of host countries. However, the impact of FDI on host economies depends on

country-, industry- and firm-specific characteristics and the type of FDI (Dunning 1993a).
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4.1.1 Types of FDI
A distinction is made between four types of FDI. Mergers and Acquisitions (M&As) and
Greenfield investments on the one hand and horizontal and vertical FDI on the other hand,
which will briefly be described below.
= Mergers and acquisitions are the result of a legal joining of two firms under a single
ownership, while with Greenfield investments a parent firm invests in new production

facilities in a foreign country.

= Furthermore, FDI can be of a horizontal or a vertical nature. Horizontal FDI refers to
multinationals that undertake the same production activities in multiple countries.
Vertical FDI on the other hand is understood as the process by which the multinational
acquires a share in a foreign firm that either uses its output (forward vertical FDI) or

provides its input (backward vertical FDI).

M&A account for the dominant share of FDI-flows and predominantly take place between
developed countries, as revealed in chapter 2 (UNCTAD 2001). This might be explained by
the fact that the start-up in a foreign target market is usually much faster when a firm chooses
for M&A rather than Greenfield investments. Another advantage of M&A is that the acquired
firm, with a ready product and market, can help the investor entering new business fields
(Root, 1994). Furthermore, the acquisition offers some specific resources or capabilities,
which are difficult to obtain in the open market of the target country. However, Greenfield
investments on the other hand might be advantageous in some cases, as it enables firms to
shape the subsidiary in its own way without the need to take over the organizational culture

and labor of the acquiring firm (Jemison and Sitkin, 1986).

4.1.2 The relation between trade and FDI

The relation between trade and FDI is a complex one. The model of Hakanson, which has
been described in chapter 3.4, suggests that the FDI mode will be chosen only when a certain
level of trade is achieved (see also Buckley and Casson 1981). The switching point is based
on the intensity of trade. From this perspective it is thought that trade comes before FDI and
that it takes some time before the FDI takes place. However, companies that undertake FDI
are also likely to be involved in international trade relations. Trade and FDI theory presents
two opposing views with regard to relationship between FDI and trade. On the one hand, a

substituting effect is expected between horizontal FDI and trade. In this case, the company
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sets up a subsidiary in the foreign country, and will trade off between lower trade costs next to
higher fixed costs (Horstmann and Markusen 1992). This cost induced effect refers to the
tariff-jumping effect, which states that a company has an incentive to ‘jump’ over the tariff
wall, by setting up similar production plants in that country. Regarding horizontal FDI, it is
traded of between close proximity to the market and the exploitation of economies to scale
(Markusen, 2002; Markusen and Venables, 1998 and 2000). However, within the EU the trade
costs are largely reduced, which suggests that the incentive for intra-EU horizontal FDI or
“tariff jumping” has decreased.

On the other hand FDI and trade can be complements (Markusen 1983). When a company
invests in vertical FDI, the production process becomes fragmented over different countries.
The production process will be divided into different segments, with each segment located in
the country where it can be undertaken most efficiently. Since each plant has to export its
intermediate goods or supporting services to other plants, it is suggested that vertical FDI and

trade are complements.

Although, the EU is often seen as one entity, differences in culture, consumer taste and
language still force companies to locate in proximity to the market. For industries in which
branding is of main importance it seems especially important to locate close to the market in
order to respond quickly to the needs and desires of local customers. Furthermore, keeping the
existing deindustrialization process in mind (as described in chapter 2), operating in close
proximity to the market may be advantageous or even required. Through computer-
communication links some services and service components have become tradable, but a large
amount of services is non-tradable and for them proximity to the market is a prerequisite
(UNCTAD, 2004). Additionally, service industries are mainly knowledge intensive industries,
and therefore also for tradable services FDI might be advantageous, motivated by knowledge

or strategic asset seeking.

4.2 International trade theories

This section elaborates on the international trade theories, which may help to explain the
international trade patterns which can be observed in the world economy. First, traditional
trade theory is explained in section (4.2.1). Secondly within section (4.2.2) new trade theory

is discussed.
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4.2.1 Traditional trade theory

Traditionally, economic theory explained trade on the basis of comparative advantages. At the
first half of the 20™ century Heckscher and Ohlin proposed a new model (Heckscher-Ohlin
theorem), which stated that trade patterns are determined by factor endowment differences
between countries. Factors that are abundant in a country give the sectors, which intensively
use these particular production factors, a comparative advantage. Subsequently, countries will
export the goods in which they have a comparative advantage. Conversely, goods which
production requires an intensive use of factors that are relatively scarce in a country will be
imported (Heckscher 1919 and Ohlin 1933). Classical trade theory emphasizes on the
complementarities of countries. Assuming that trade costs do not exist at all, countries will
specialize in the type of production in which they have a comparative advantage and will
export surplus to other countries. Products in which they do not have a comparative advantage
will be imported. Krugman and Obstfeld (2000) refer to this type of trade as inter-industry
trade. However, the largest share of trade flows are between developed countries which have
similar factor endowments, productivity levels and country characteristics. To theoretically

explain the observed trade flows between similar countries, new trade theories evolved.

4.2.2 New trade theory

New Trade theory is developed by researchers as e.g. Krugman (1979), Lancaster (1980),
Helpman (1981) and Ethier (1982) to explain post World War |1 trade patterns. One important
difference with traditional trade theory is that the foundation of New trade theory relies on the
concept of scale economies and imperfect competition. Furthermore, this post-war period is
characterized by an increase in trade between similar countries in terms of their development
and by a growing importance of intra-industry trade. Parjanne (1989) and Hansson (1989)
define intra-industry trade as ‘the simultaneous export and import of differentiated products’.
Thus, instead of specialization in line with a country’s comparative advantage, within new
trade theory it is presumed that countries trade in similar, but differentiated products
(Krugman and Obstfeld, 2000). Due to intra-industry trade more varieties of a product are
made available to consumers and therefore demand of consumers with different preferences
can be satisfied. A distinction can be made between horizontal and vertical intra-industry
trade. Horizontal intra-industry trade refers to the simultaneous export and import patterns of
goods from the same sector, at the same stage of processing. Countries with similar factor

endowments will specialize in a limited variety of ‘niche’ products. These countries gain from
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trade, as they are able to reap the fruits from scale economy advantages, while the variety of
goods available for consumers is not reduced (Krugman, 2000). Vertical intra-industry trade
can be defined as "the simultaneous exports and imports of goods classified in the same sector
but at different stages of processing” (Krugman, 2000). Vertical intra-industry trade is likely
to be based on the increasing ability to fragment production processes into different stages,
each performed at different locations by taking advantage of the local conditions. Vertical
specialization of production may for example be driven by comparative advantages in factor
endowments, particular skills of the workforce or high fixed research and development costs.

4.3 International production theories

Within this section it is elaborated on theories that try to explain the FDI patterns which can
be observed in the world economy or within the EU. According to Dicken (1986), the MNE is
one of the major institutions, which plays a key role in shaping the pattern of world
production. In order to participate in the emerging global marketplace, MNEs can undertake
FDI as an entry mode. It relates to the question if it is more profitable for firms to establish a
subsidiary in a foreign country instead of making use of arm’s length contracts or to export to
a particular country. Perhaps the most common used theory of international production is the
eclectic paradigm opposed by Dunning (1977), which is widely used to explain the

international activity behaviour of MNEs.

4.3.1 OLI paradigm

The eclectic paradigm provides the major elements for any satisfactory explanation of foreign
value added activity. The paradigm is an integration of partial theories on international
production. Dunning continuously developed and refined his eclectic paradigm (e.g. Dunning,
1988a). However, the core of the paradigm remains unaltered and is composed out of three
advantages. The theory states that whether firms undertake FDI is determined by three sets of
advantages: Ownership, Locational and Internalization (OLI) advantages, the why, where and
how of MNE activities. Therefore the eclectic paradigm became also known as the OLI-

paradigm.
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= Ownership advantage
The ownership condition (O) answered the ‘why to go abroad’ question. Ownership
advantages refer to the firm’s (intangible) assets to which other (foreign) firms can not easily
get access or rights, e.g. a strong brand name, management skills or a patent. These assets
give the MNEs a competitive advantage over others, which enables them to overcome
establishment costs in foreign countries (UNCTAD, 2000). Moreover, ownership advantages
can be categorized in three types:
Type 1: advantages that do not occur due to multinationality, but advantages that any firm
may have over another that produces in the same location. For example better resource
capability and usage, monopoly power or size advantages. These advantages offer the firm
more market power or cost efficiency over other firms.
Type 2: advantages that come into being, when being part of a multi-plant enterprise. This
way firms can create economies of scale or have access to internal resources at lower cost.
Type 3: advantages that particularly arise from multinationality. Advantages like the ability to
exploit different markets and factor endowments across countries in which the MNE has
operations (Dunning 1981b).

= Locational advantage
The Location condition (L) provides a possible explanation of the ‘where to produce’
question and relates to the endowments and attractiveness of the market which influences the
locational choice. Factors influencing the companies’ investing location are for example trade
policy, labor costs, transport costs, factor costs and market size. L advantages arise when it is
more beneficial to exploit the O advantages outside the home country. The concept of
Location advantages is related to the principle of comparative advantages which is considered

in the theory of trade.

= Internalization advantage
Finally the Internalization condition (I) answers the “how’ question. Internalization advantage
refers to advantages which make it more profitable for firms to establish a foreign subsidiary
instead of carrying out ownership and location advantages through arm’s length contracts by
working together with partners already familiar with the local market. Companies will only
undertake FDI when all three advantages are met, where the ownership and locational

advantages represent the opportunities to economically integrate in geographical space and
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the internalization advantages correspond to the primary strategic impulse for foreign

investments (Morsink, 1998).

This paper particularly stresses the ownership and locational advantages. The following
section will emphasize more on the ownership advantages or the strategic motives for EU
firms to engage in foreign investment. Furthermore, in section 4.3.3 the ESP-paradigm
underlines the locational advantages more thoroughly. This theory is applicable for further

analyzes, in which EU countries’ specific locational advantages need to be obtained.

4.3.2 Motivations for international production

Dunning (1988c), in his restatement of the OLI paradigm, recognized that the link between
OLI and strategy could be made through firm-level motivations for international production.
Different motives or strategic objective encourage companies to undertake foreign direct
investments. In this paper the motivations behind international activity will be determined, in
order to analyze the motives for EU firms to undertake FDI within the EU and whether the

motivations for international production changes over time.

Initially, Dunning (1989) classified three motivations for international production: market
seeking (import substituting), resource seeking (supply-oriented) and efficiency seeking
(rationalized investment). A fourth category — strategic-asset seeking — was soon added,
reflecting the increased use of knowledge-based strategic alliances within OECD countries
(Dunning 1991). In Dunning’s eclectic paradigm, the motivations to undertake FDI is more
focused on the exploitation of the firm’s O advantage, instead of strategic management
theories that focuses more on the creation of advantages. By 1993, Dunning (1993a) had
identified four basic types and the purpose of the actual investment was now defined as
seeking or acquiring either products (market seeking FDI) or factors (resource, efficiency and

strategic-asset seeking FDI).*

= Resource seeking motives
The resource-seeking motivation refers to the incentive to invest abroad in order to acquire
specific resources that are more efficient than those obtainable in the home country. Dunning

(1993a) distinguishes three kinds of resource-seeking: (a) physical resources (raw materials

10 Based on these four motives, Robock and Simmonds (1989) added two other motives: low risk seeking and

competitive counterattack. These motives are not added in this paper.
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and agricultural products); (b) cheap (well motivated) unskilled or semi-skilled labor; and (c)

technological capacity, management or marketing expertise and organizational skills.

= Market seeking motives
The market seeking motivation refers to the incentive to invest in a particular country or
region in order to serve the foreign market. Besides, the expansion of market size and
expected market growth, Dunning (1993a) exploited four main reasons for market-seeking
firm’s to undertake FDI. (a) When the firm’s main customers or suppliers have expanded
abroad, the company may want to follow them in order to retain its business; (b) when market
presence is needed for a firm’s product to adapt to local tastes and specific market conditions,
FDI could be a requirement; (c) A foreign investment can reduce the production and
transportation compared to supplying that market from a distance; (d) from a firm’s
(defensive) strategic consideration, to be physically present in the leading markets served by

its competitors.

= Efficiency seeking motives
From efficiency seeking perspective, firm’s incentive to invest is to increase their efficiency
by exploiting the advantages of different costs of factor endowments between countries and
the benefits of economies of scale and scope. It is suggested this motivation comes after
resource or market seeking FDI has been realized and that it increases the firm’s profit.
Typically, this type of FDI is expected between developed countries, especially those within
integrated markets, like the EU (Dunning, 1993a).

= Strategic-asset seeking motives
Finally, the strategic-asset seeking motive. The firm’s incentive to engage in FDI is to
promote their strategic goals. Usually, it is a tactical investment to sustain or enhance their
international competitiveness and prevent competitors from gaining resources. Knowledge
can be seen as one of the most important strategic assets. In the presence of the
deindustrialization process knowledge is expected to play an increasing important role. It
establishes ownership advantage and contributes to creating new network opportunities,

which could create additional ownership advantages.

In addition, the international expansion and changing business environment stretched the

ownership specific advantages, decided by non asset-exploiting motivations, in many ways.

34



Firms even engage in FDI without having any competitive advantage, but orientate more on
long term motives. Motives like risk diversification, circumventing or dumping and network

creation (Phisalaphong, 2004).

This paper initially focuses on the four motives described by Dunning (1993a) in order to analyze
the motivations behind intra-EU investments and to see which motive is dominant in which
period. Dunning (1998) argued that market and resource seeking motives characterized initial
FDI, where market seeking (efficiency and strategic asset seeking) is often characterized as
sequential FDI. Furthermore, he argues that strategic asset acquiring investments have
become more important and that the locational needs for corporations has shifted from access
to markets or natural resources to access to knowledge-intensive assets, which could increase

the O specific advantages of a firm (Dunning, 1998).

Nevertheless, the seeking motive for a specific company to undertake FDI is subject to its
corporate process stage, described in chapter three (3.2.1).

4.3.3 ESP-Paradigm

As stated before, firms will only engage in foreign value adding activities when the three OLI
conditions will be satisfied. Suggesting that the ownership and internalization conditions of
the firm are satisfied, the attractiveness of the location is of importance. Therefore, the
specific-characteristics of the EU member countries need to be taken into account. Compared
to Dunning’s original locational advantages (Dunning 1979), Dunning extended and grouped
the country specific items into the ESP paradigm (Dunning 1988c and 1993a). The ESP
paradigm, suggests that economic activity of a country depends on its economic or
environmental developments (E), the structure of its economy (S) and the role of the
government pursuing the economic and social policies (P). The E stands for the environment
typified by, for example, the level of economic development, the cultural, legal, educational
and technological infrastructure of the foreign nation where the firm may want to operate. The
S is characterized by the economic structure or institutional framework of the country and the
P emphasizes the role of the governments in establishing policies which also might affect the
attractiveness of international economic activity in that particular country. The ESP paradigm
identifies ways in which EU country specific variables might affect production decisions of
EU firms.
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4.3.4 Corporation nation matrix

EU countries can be at different stages over time, depending on the relationship between the
nation’s corporations and country specific characteristics. The corporation nation matrix links
the two paradigms of OLI and ESP together. The OLI paradigm presented the strategies from
a firm perspective, which is dependent upon political and economic features of the involving
countries. Within the ESP-paradigm, the coordination between the specific country elements

and MNEs are linked and affects the spatial geography of the firm’s international activity.

The OLI advantages are subject to major dynamic forces, which influence or modify the three
advantages and create opportunities for economic interaction in geographical space. There are
both endogenous as well as exogenous variables which shaped the dynamics of international
economic activity over the past decades. Technological advance, economic development and
the role of the government can be seen as exogenous factors, which influence the role of
MNEs (Dunning 1993a).

Figure 4.1: Corporation-nation model
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Source: Slide of a ‘Regional economics and business’ lecture by Prof. G.A. Van der Knaap

According to Dicken (1986), the actions and interactions of the nation states and the MNEs
are the two major institutions that shape the international production pattern. Therefore,
essential in this paper is to examine the changes of both the EU country specific elements and
EU firm specific elements over time, in order to analyze the spatial interaction pattern of

intra-EU FDI over time.
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4.4 Summary and discussion

In previous chapters the evolving economic processes and the dynamic character of the firm
are described, which illustrated the regional focus of MNEs and its emerging dispersed
production processes. These elements are insufficient in explaining why firms choose to
operate across national boundaries. In this chapter it is explained why international trade and
production occurs. Traditional trade theories specifically focus on comparative advantages
and complementarities between countries. This theory of different factor endowments is
specifically applicable for manufacturing industries, but less applicable for the emerging
service industry. In the service industry knowledge is the most important input and firms in

this industry will probably seek for more similar developed countries to trade with.

With respect to the international production theories, Dunning argues that firms will only
engage in international production when the three conditions of OLI are satisfied. This paper
emphasizes on the ownership and locational advantages, which encourage EU firms to invest
within the EU. The ownership advantages refer to the motives to undertake FDI and how
these strategic motives develop within the EU over time. These motives will be proxied and
analyzed in section 7.2 of the empirical results.

On the other hand, the locational advantages refer to EU country specific elements. This
chapter underlined that a firm’s strategy depends on political and economic features of the
involving EU countries. Country specific characteristics are determined by endogenous
aspects, which refer to the environmental (E) and structural (S) country differences and
exogenous aspects, which in this case refer to the governmental policies. The different
endogenous characteristics (E and S) of each EU country will be explored in section 7.1 of the
empirical results, in order to determine the similarities and differences in EU countries and to
what extent EU countries converge over time.

Although, specific EU countries’ government policies are not examined, the exogenous
institutional environment (P) shaped by the EU integration policies will be taken into account
in section 7.2 of this study. In addition, it is examined to what extent these exogenous factors
affect the European integration process.

The next chapter emphasizes on the European integration process. What is this paper’s
interpretation of economic integration? This study determines three different modes of the
integration process, which help to understand the underlying nature and development of the
European economic integration process. Furthermore, chapter 5 elucidates what can be

expected of the EU region, with regard to theory?
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5. European economic integration

According to Molle (1994), integration refers to the harmonization of different nations into
one entity. So in the context of the European Union, integration would imply that the EU15
member countries can be regarded as one “entity”. However, integration or one entity
depends on the analyzing perspective, which could enclose a social, legal, political and/or
economic notion. For example, a group of countries regarded as one entity from a legal
viewpoint does not necessarily function as a single entity from a social or an economic
perspective. Although, in this paper the primary emphasize will be on the economic notion
and analyzing whether the European integration policies has actually led to one economic
integrated region, integration remains a broad concept. The purpose of this chapter is to shed
light on three different modes of the economic notion, in order to acquire a comprehensive
analyzes of the European economic integration process. Section (5.1) will first discuss the
institutional aspect of the EU integration, which refers to the environmental context of the
EU. In the subsequent section the economic structural aspect of the European integration will
be analyzed (5.2), which refers to EU countries or in other words the nodes of the intra-EU
interaction network. Finally, in section (5.3) the relational or functional aspect of European
integration will be described.

In sum, this chapter describes the institutional, structural and functional aspects of the

European integration process and what can be expected with regard to theory.

5.1 The institutional aspect of integration

The European integration process is subject to the environmental EU policy. To end up as one
economic entity, institutional steps need to be taken accordingly. This section describes the
process of institutional integration within the EU15. It is aimed to get a better understanding
of the history and the development of the EU15 and to determine to what extent the EU15 can
be seen as an institutionally integrated entity. In line with the definition used by the European

Central Bank (ECB), institutional integration is defined as;

“The policy decisions taken by two or more governments of countries belonging to the same
geographic area in order to promote economic co-operation in terms of positive and negative

integration under the terms of an agreed pact.” (Mongelli et al., 2005)
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Negative integration refers to the elimination of barriers to trade (Tinbergen, 1954). With
positive integration the creation of common institutions and the joint exercise of powers are
meant (Tinbergen, 1954). The aim of positive institutional integration is to create a common
policy framework that leads to equal conditions for the functioning of all parts of the
economy. Furthermore, as a result of the harmonization of national regulations, compliance
costs for internationally active companies will decrease.

Besides positive and negative integration in the EU, a distinction can be made between the
widening and the deepening of the integration process. While some integration policies are
aimed to foster the widening (accession of new member countries) of the EU, the purpose of
other integration policies are generated to increase the depth of the European integration
process. In order to determine the depth of EUL5 institutional integration, the integration
stages as developed by Balassa (1961) are used. Balassa classifies the process of regional
integration into five stages: free trade area (FTA); custom union (CU); common market
(CM); economic union (EUN); and Total economic integration (TEI). At each consecutive
stage a deeper level of integration is reached, see table 5.1.

Table 5.1 Balassa's stages of economic integration

Unification of

Corarnon Free flow of  Harmonized policles &
Mo tanff or external production ECORORIC paltical
quata tatiffs factors palicles institutions
FTA |+
cu v v
cMm v A4
EUN + v v v
TEl v v v v

Source: Balassa, 1961

At the first integration stage, tariffs between member states are abolished but each member
country can make their own decision to impose tariffs or quantity restrictions for third
countries. At the second stage, a common external tariff is set. Then, at the third stage a
common market comes to existence. Within a common market trade the mobility of
production factors and financial assets can take place freely. Up to this point all integration
stages are examples of negative integration. They are all aimed at the elimination of all kind
of barriers to trade. The fourth integration stage, an Economic Union, on the other hand is the
first stage were aspects of positive integration start to play a role as it refers to some degree of

harmonization of fiscal, economic, sectoral, social or monetary policies. The final stage of
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Balassa's integration index is total economic integration. To be considered as a total economic
integrated region, the establishment of a supra-national authority as well as the unification of
fiscal, economic, legal, sectoral, social and monetary policies is required.

Within the EU there is free movement of goods and factors of production, and some common
institutions and economic policies have been developed. Furthermore, eleven of the EU15
member countries have adopted the same currency, the Euro. Therefore, the EU15 in its
present form can be regarded as a highly institutionally integrated region and can be classified
somewhere between the fourth and the fifth stage of the Balassa index. However, the path
towards the EU15 in its present form was not the same for all member countries. In the next
section the process of European institutional integration for each EU15 member country is
described. However, a fully detailed analysis of the process of institutional European
integration is behind the scope of this paper. It is only used to determine the major milestones
in this process. In addition, chapter 7.3 tries to assess whether these milestones or institutional
policy steps breed the intended positive impact on the functional integration of the member

countries.

5.1.1 Institutional integration process of the EU15

The European process of institutional integration already started at the midst of the twentieth
century. After World War 11, Regional Economic Integrations (REIs) became increasingly
popular. In 1950, the Foreign Minister of French Robert Schuman proposed for Western
Europe to cooperate and integrate the coal and steel industries. The aim was to unite European
countries economically and politically in order to secure lasting peace. In 1951 the Treaty of
Paris led to the creation of the European Coal and Steel Community (ECSC) with six
members: France, West Germany, Italy, Belgium, Luxembourg and the Netherlands (Welford
and Prescott 1996). Efforts towards greater efficiency and further unification resulted in the
Treaties of Rome in 1957. The Treaties of Rome created the European Economic Community
(EEC) to establish a free trade area and the European Atomic Energy Community
(EURATOM) for cooperation in developing nuclear energy (Griffin and Pustay 1999).

In 1968, the three European communities (ECSC, EEC and EURATOM) merged to form a

single set of institutions: the European Commission, European Council and European
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Parliament. The merged communities are collectively referred to as the European
Communities, also referred to as the European Committee (EC). At that time, all internal
tariffs were eliminated and a common external tariff was imposed, which moved the EEC

from a free trade agreement to a customs union.

The benefits of economic integration were acknowledged by other European countries. As an
alternative for European states, which chose not to or were unable to join the EEC, the
European Free Trade Association (EFTA) was established to provide liberalization of trade
among the member states. In 1960 the EFTA convention, was signed by seven states
(Denmark, Austria, Sweden, Norway, Portugal, Switzerland and the United Kingdom). In the
following decades most of these countries joined the EEC. Ireland, Denmark and the United
Kingdom joined the EC in 1973, followed by Greece in 1980.

Then in 1986, Portugal and Spain joined the EC and in that year the Single European Act is
signed by government leaders. This act aimed at European political cooperation and a further
reduction of trade barriers to create a single/common market in which people, goods, capital
and services can move freely around the EC. The aim was to remove all remaining physical,
fiscal and technical barriers to create a continuous growth for the EC, its member states and

individual firms (Dicken 1992).

In 1992 the Maastricht Treaty came into force, which established a revised structure and the
term European Union (EU) replaced the term EC in November 1993. The EU introduced new
forms of cooperation between member state governments, which included co-operation in
matters of foreign policy and home affairs. The initial core objective of the leaders of the
treaty is to create a political, monetary and economic Union, subsequently renamed as the
Single Market Programme. This programme aims at the liberalization of the European market,
by eliminating the remaining barriers to trade among EU countries. It is expected that this
institutional step taken by the EU, deepens the integration and as a consequences the
industrial restructuring and reallocation of economic activities will increase. The impact of
this institutional stage on the European integration process will be explored in the empirical
part of this study (7.2).
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In 1995 Finland, Austria and Sweden also joined the EU (Welford and Prescott 1996). With
these three additional member states, the EU accounts for fifteen countries that made up the
world’s biggest market in 1996, with a GDP of US$8.4 trillion, a fifth more than the GDP in
the US (Carr 1996). These first fifteen countries that joined the EU refer to the EU15, see
figure 5.1.

Figure 5.1 Map of the EU15 and EU10
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The EU15, which will be examined in this paper, consists of: Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain,

Sweden and the United Kingdom.

Table 5.2 The widening process towards the EU15

Year Accession Countries

1951 Belgium, The Metherlands, Luxembourg, ltaly, France, Germany
1973 | lreland, Denmark, LK

1980 @ Greece

1986 | Spain, Portugal

1995 Finland, Sweden, Austria
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Within table 5.2 the widening process towards the EU15 is shown. This implies that this paper
does not include the expansion of 2004 and 2007. A legitimate explanation for these countries
to be excluded is that no strong empirical conclusion of these countries’ degree of integration

is possible, because the time to analyze is not long enough.

In 1999 the economic and monetary union of the European Union launched a single European
currency, the EURO. Eleven of the then fifteen member states were prepared to use the EURO
as an accounting currency. The EURO became a physical reality in 2002, with twelve
countries (Greece joined in 2001) introducing the EURO coins and notes. The impact of this
institutional step on the European integration process will be explored in the empirical part of
this study (7.2).

Eventually, in 2004 the EU had its biggest enlargement when ten countries, mostly Eastern
European, entered the Union. Three years later, two more joined. Nowadays the EU, formerly
known as EEC or EC, is a union of twenty-seven independent member states between which
trade barriers are largely removed and in which a high degree of policy harmonization can be

found.

5.2 The structural aspect of integration

The structural aspect of integration emphasizes on the economic structural development of
EU countries over time, which are the nodes of the intra-EU international activity network.
One of the European Union's fundamental aims is the reduction of disparities, which is also
referred to as economic convergence, between member countries. The European Commission
stated:

“The Community shall aim at reducing disparities between the levels of development of the
various regions and the backwardness of the least favored regions” (European Commission,
1996)

Therefore, as a result of further institutional integration, the narrowing of international
differences in the development of economic variables of EU members is expected. Chapter
7.1 will analyze whether economic structural country convergence occurs. Real economic
convergence can be defined as the increasing alignment of certain economic variables

between the member countries, caused by a more rapid growth in less favoured countries
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compared to the average of the grouping. In order to examine the real economic convergence
the EU countries will first be proxied by GDP per capita and by a combination of main macro
economic indicators (E and S of the ESP-paradigm). It is expected that the EU countries’
economic structures will converge over time. Eventually, with this notification it is feasible to
examine the geographical distribution of inter-regional FDI activity within the EU and to what
extent these distributed regions function as one economically integrated region (see chapter
7.3.2).

It is generally assumed that more similarities in the economic structure of countries will make
further integration easier. First of all, adjustment cost will be low when countries are
relatively alike. When differences between countries are smaller, it is more likely that they
will be exposed to symmetric shocks (Brilhart, 2000) and experience more correlated
business cycles (Clark and Van Wincoop, 2000). If economic structures of the EU member
countries become more homogeneous, sector-specific shocks will affect more EU15 countries
in a similar way. In addition, if there are asymmetric disturbances, European wide policy
responses may not be credible for all individual EU member countries. Especially with
respect to monetary policy matters, the synchronization of business cycles and symmetric
shocks are important as national monetary policy responses are impossible within a Monetary

Union.

Besides the analysis of country similarities in economic characteristics, it will be analyzed in
chapter 7.1.2 whether industrial structures of EU countries have changed over time. In the
following of this section it is theorized on the impact of institutional European integration and
the spatial distribution of industries. It is suggested that European integration programs will
lead to a restructuring of productive activity and a changing industrial geography within
Europe. Integration programs such as the completion of the Single Market or the introduction
of a common currency have led to a strong reduction in cross border trade and investment
costs. It is expected that these reduced transaction costs will result in an industrial
restructuring within the EU, as it enables firms to exploit locational advantages with greater
efficiency. For instance, firms may decide to locate close to transportation hubs, in proximity
to R&D labs or within regions where factors of production are available in abundance (such

as a pool of high-skilled labor, low-cost labor, or natural resources).
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Thus, based on the Neo-Classical theory of comparative advantages, it is predicted that
countries will specialize in line with their comparative advantage which result from
differences in factor endowments or technology. For example, countries with a relatively
large amount of low skilled labor will further specialize in low skilled labor intensive
production. In this way, specialization will increase differences in industrial structures as

opposed to autarky:.

As countries exploit comparative advantages, EU15 member countries will become more
specialized and countries with similar endowments will specialize in similar forms of
industrial production. For example, labor intensive industries will concentrate in countries
with relatively low costs of labor, while knowledge intensive industries will concentrate in
countries that are characterized by a high educated labor force or in countries with relatively
high expenditures on R&D. In addition, for high technology and other knowledge intensive
industries it is theorized that some profitability might accrue to firms by locating in close
proximity to similar firms as it allows for better knowledge spillovers. As such, further

European integration might furthermore result in industrial agglomeration.

In sum, on the one hand integration policies are aimed at convergence of economic
development levels of the member countries what suggest greater homogeneity among these
countries. On the other hand, as barriers to trade and investments decrease it is expected that,
based on initial comparative advantages, high growth industrial activity will concentrate in
core countries while the more traditional industries will concentrate in the periphery. So, the

impact of the EU integration policies on the converging process is ambiguous.

5.3 Functional aspect of integration

Both institutional integration and changes in the economic structures of EU15 members are
expected to have altered functional integration in the region. The functional aspect of
integration stresses the relational aspects of the economic activity network and is defined as;
"The degree of interpenetration of economic activity among two or more countries belonging
to the same geographic area as measured at a given point in time. The “economic activity”
includes both real aspects of an economy (such as trade) and financial/monetary aspects
(such as financial flows).” (Mongelli et al., 2005)
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In order to determine to what extent the EU is functionally integrated over the past 25 years,
this paper studies the bilateral FDI network relations within the EU. This study endeavors to
combine the three (institutional, structural and functional) modes of integration in order to
reveal the nature and extent of the European economic integration process. When the
changing nodes and environment of the intra-EU economic activity network are being
explored, the basic context of the EU is elucidated and provides the fundamental notice for
further dynamic analyzes. The outcome of the relational intra-EU FDI pattern of FDI is
subject to the changing EU countries (nodes) and changes in the network environment
compiled by the European’s RIA. These changes might provide the declaring factors for
particular FDI relations between EU countries. The deeper the institutional environment is
integrated and the stronger the locational advantages of a country are the more FDI inflows
are expected from other EU members. Therefore, the strength of the FDI relation between two
countries will depend on the competitiveness and the complementarity of the particular EU

country.

In order to provide a comprehensive evaluation of the functional integration process within
the EU over the past 25 years, this paper studies the modifying EU network relations with the
support of a centrality-, density- and core periphery analysis. These analyses of the
distribution of FDI activity among EU countries over time are appropriate to study the effects
of locational advantages and institutional developments, on individual EU countries’ positions

and on the entire EU region.

With regard to the centrality analysis (see 7.3.2) it is expected that the centrality of the intra-
EU FDI network decreases over time, assuming that EU countries converged and with the
notification that the EU region’s environment is liberalized. All EU countries are likely to
participate more evenly in the bilateral intra-EU FDI activity and the dominancy of FDI
generating or receiving EU-countries is expected to decrease. When this evolves it might
suggest that the EU moved towards a more economically integrated region. Moreover, it is to
be expected that, with elimination of barriers, certain industries will concentrate in certain EU

regions based on locational advantages of that particular area.

Furthermore, the core-periphery analysis explores the inter-regional distribution of FDI
activity more closely (see 7.3.3). It is to be expected that the FDI activity from and to the

periphery region will relatively increase over time, compared to the core region. When this
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condition is met and FDI activity among core and periphery regions within the EU has
become more evenly distributed, it can be concluded that the EU functions as one
economically integrated region.

In addition, a network density analysis will be performed in order to obtain a comprehensive
examination of the structural evolution of the EU production network over time (see 7.3.4).
This is meaningful because the emerging GPNs emphasize the complexity of firm networks
and the interdependency among EU countries’ firms. Therefore it is to be expected that the
bilateral relations will increase over time. When it is evident that the network density
increases over time it can be said that EU countries are more interdependent with respect to
their production and that the EU has become a more economically integrated region over

time.

Finally, the European integration process will be reflected through the complex web of
interrelations among the network’s nodes. As economic integration in the EU progresses,
trade patterns within the region are displaying a greater complexity, with intermediate goods
traded between firms (inter-firm) or within one company (intra-firm) located in different EU
countries. Therefore, international fragmented production most likely leads to an increase in
trade and FDI between EU countries. When EU countries are interconnected through a FDI or
trade relation, GPNs not only integrate cross border firms, but in that way also integrate the
EU national economies (Dicken, 2005). In this study the intra-industry trade (I1T) pattern will
be used as an indicator of economic integration (see 7.3.5). By examining the sectoral patterns
of trade, it shifts the emphasis from country-specific determinants or comparative advantages
of trade, towards industry-specific trade determinants such as economies of scope and
external markets. Based on the assumption that IIT is closely related to offshore production
by MNEs and intra-firm trade, this paper measures the extent of IIT in order to gain more
explanatory power to determine the structure of the FDI interaction pattern within the EU. It
is to be expected that the IIT increases over time, which represents an increase of intra-firm
trade among different EU countries. When this is evident in the empirical study, it might
suggest that the interdependency among firms located in different countries increased as well

as the economic integration of the EU region.
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With these analyses this study endeavors to provide a robust and comprehensive examination
of the EU functional aspect of the integration process spanning over the years from 1982 to
2006.

5.4 Summary and discussion

This chapter splits up the European integration process into three modes; Structural,
Institutional and Functional integration. The structural aspect of integration explores the
changing nodes of the economic activity network. It examines the convergence of EU
countries over time and to what extent the EU becomes a specialized region. The institutional
aspect of integration focuses on the environment of the network. It examines the dominant
motives to undertake FDI over time and the effect of some European institutional
development on the economic activity within the EU. Finally, the functional aspect of
integration explores the changing network relations. It examines the modifying network
relations within the EU and endeavours to understand the relation between the economic

structural and institutional developments and the transforming intra- EU FDI network.

These three aspects of integration also represent the structure of the empirical part of this
study, as opposed in table 5.3. However, the next chapter (6) will first describe the used data

and applied methodologies which are interwoven in the empirical study.
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Table 5.3 The structure of the empirical study

Dynamic in depth analyzes of the European integration process

To what extent is the EU economic structurally integrated in the 1952-2006 period?
Changing Modes of the Network

= Zimilarity among ET countries
= Differenices hetween BT countries

To what extent is the EU institutionally integrated in the 1982-2006 period?
Changing environment of the Metwork

" The motives to undertake FDT over time
" Effect of the institutional events on international activity

To what extent is the EU functionally integrated in the 1982-20064 period?
Changing network relations

Geographical itteraction pattern in the ET over time—
Centrality analysiz

Core-Periphery atalysis

Network density analysis

Intra-Industry trade — Intra-firm trade

Compatisons of the changing nodes and ersvironment on the total Hetwork, in order to
exatnine the relations and the functional strocture of the European integration process.
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6. Data and Methodology

In this chapter the data used and the methodology applied will be described. Driven by
technological change and the ongoing liberalization of the European market, FDI and trade
play a key role in the process of the European economic integration. The enormous growth of
FDI and trade within the EU, together with considerable variation across two-sided FDI and
trade flows, offers a potentially valuable source to examine the research question in a more
comprehensive approach. In particular, the panel approach over the comparably long period
of 1982-2006 allows us to investigate the integration process more precisely. Besides more
observations and potentially more precise estimates, the results will be controlled for country-
specific and time-specific effects. Furthermore it enables to conduct a more robustness
analysis, including the extension to a dynamic specification and the consideration of potential

endogenous concerns.

6.1 Data

Reliable statistics are essential for meaningful interpretations. Internationally comparable FDI
and trade data makes it possible to measure the degree of economic integration. Other studies
(Morsink 1997 and Pelkmans 1983) already showed that a comprehensive and consistent
dataset on intra-EU FDI is hard to generate and encounters many problems. There is a curious
lack of comparable data on intra-EU direct investments in the earlier years, due to differences
in FDI measurement standards. Furthermore, the Balance of Payments of countries in the EU
predominantly shows total outflows and inflows, but not always FDI’s country destinations or
origin.

Although EUROSTAT and OECD have undertaken the initiative to harmonize the statistical
information on FDI the data is still not fully consistent.** The collected data are based on the
Balance of Payment (BoP) statistics published by the Central banks of each member country.
Although the FDI statistics are standardized for all member countries, the differences in
countries’ measurements and definitions account for limitations in data comparability.
Nevertheless, the most complete and consistent dataset of intra-EU foreign direct investments
is from EUROSTAT and OECD and will be used in this paper. For the early years (1982-

1984), the statistical direct investments yearbooks are used and for the most recent years the

1 The OECD and Eurostat helped to improve the comparability of the FDI data, by harmonizing the FDI data based

on the recommendations of the IMF’s Balance of Payments Manual: Fifth Edition (BPM5) and the OECD Benchmark
Definition of Foreign Direct Investment, Third Edition. The IMF/OECD definitions (IMF 1993; OECD 1996) include that
FDI is an investment in a foreign company where the foreign investor owns at least 10% of the ordinary shares, with the
objective of a long-term relationship and significant influence on the management of the firm. FDI flows include equity
capital, reinvested earnings and intra-company loans.
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FDI data is acquired from the OECD statistical database.? The available FDI data is on a net
basis, which implies the credits less debits (of capital transactions) between the investors and
the foreign affiliates. FDI comprises not only the initial transaction, but also the subsequent
capital transactions between the direct investor and the foreign company. A positive outward
flow represents a net decrease in assets and a positive inward flow represents a net increase in
liabilities, both recorded as credits in the BoP. The BoP records debits or a negative sign,
when there is a net increase in assets or a net decrease in liabilities. So, a negative FDI flow
indicates that at least one FDI component (reinvested earnings, equity capital and/or intra-
company loans) accounts for a negative amount and outnumbers the remaining positive
components of FDI. In these cases a disinvestment or reverse investment takes place. That
some countries do include reverse investment, which implies negative signs, in their FDI
definition causes considerable practical problems.™® Each individual EU country has its own
determination of what FDI actually is and what should be included or excluded. For instance,
the inclusion or exclusion of reinvested profits can also have a major impact on the FDI-flows
(EUROSTAT 1992).

Although the OECD and EUROSTAT harmonized the definition of FDI, based on the
recommendations of the IMF’s Balance of Payments Manual (5" edition) and the OECD
Benchmark Definition of Foreign Direct Investment (3" edition), countries still use different
measurement methodologies. This could cause large asymmetries between EU countries and
affect the comparability among them, which implies that the FDI statistics needs careful
interpretation. However, when the countries FDI data is collected consistently over the years,
then the data can still be meaningful to identify major patterns and relationships, which is

useful for this paper’s purpose.

6.2 Research design and methodology

In order to create a reasonable consistent dataset of bilateral FDI flows between EU member
countries, a simple methodology is followed.** At first the panel data from intra EU15™ FDI-
flows from 1982 to 2006 is conducted from two sources, namely EUROSTAT and OECD.

The data is available on www.SourceOECD.org in the OECD database.

Negative signs are excluded in the empirical methods and labelled as missing value.

Large parts of this methodology are also used in Morsink’s study (1997).

Initially, this study refers to the related membership situation of fifteen countries in the EU before the expansion of
2004. The participating countries are; Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, ltaly,
Luxembourg, Netherlands, Portugal, Spain, Sweden and the United Kingdom. However, in order to simplify the data
collection Belgium and Luxembourg will be considered as one country (BLUE) in this study.
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The data for the first three years (1982-1984) is collected from the International Direct
Investment Statistics Yearbook (EUROSTAT 1991). The data for the following years are
conducted from the SourceOECD database. After the data is collected the following steps are
undertaken:

1. An origin-destination matrix, based on the FDI net inflows as collected by the host EU
member country, is created per year;

2. An origin-destination matrix, based on the FDI net outflows as collected by the home
EU member country, is created per year;

3. Data, which is only provided in national currencies, will be transformed into US-
Dollars.*

4. These two matrices are then judged on their quality;

5. Finally a new melted origin-destination matrix is created.

The first two steps drafts two matrices with information on inflows and outflows among EU
member countries. The first three years (1982-1984) of the panel is acquired from the OECD
statistical yearbooks. The FDI statistical yearbook of the OECD, which data is obtained from
countries’ BOP statistics, only publishes in national currencies. In order to properly compare
all the results the national currencies are transformed into one currency, the US-dollar.

In step four, the two matrices will be closely assessed, because of the incomplete data and the
difference in measurement used as reporting country. The comparison of the two datasets
reveals asymmetries for inflows and outflows of two reporting countries, due to measurement
inequalities and differences in definitions. This comparison also indicates the incompleteness
of the available information in the two matrices. In case there is no information for both
datasets it will be indicated as missing value. When only one dataset provides the information,
that one value will be transferred to the new matrix. In case both datasets provide a value, the
values will be averaged by adding the two values and divide it by two, unless one of the two
values is considered insufficient’” only the qualitative better value will be transferred to the
new matrix. In the end a new origin-destination matrix of FDI flows among EU15 member
countries will be drafted for the 1982-2006 period, with the best available information on

intra-EU flows possible. Furthermore, the annual data is calculated in five year totals in order

16 In the years 1982-1984 the FDI-flows, collected from statistical yearbooks (national currencies), are transformed

to Dollars according to the yearly exchange-rates (source: www.stats.oecd.org/WBOS).
o Insufficient is when the FDI flow shows an outlier, based on the records of the previous and subsequent years.
However this remains subjective.
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to create a robust dataset and avoid statistical problems. The five-year origin-destination
matrices of intra-EU15 FDI, within the 1982-2006 period, are drafted in appendix | (see tables
1.2-1.6).

6.2.1 Other methodologies

Now that a consistent dataset of intra-EU FDI flows is prepared, other methodologies that are
applied in order to answer the research-question will be discussed in this section. Each
methodology requires different data conduction, implication precautions and serves a
different purpose. The following methods will be sequentially discussed; Hierarchical cluster
analysis, Herfindahl-index, Gravity model including an Ordinary Least Square Regression
(OLS) and the Grubel-Lloyd-index.

Hierarchical cluster analysis

In order to examine to what extent the fifteen European countries become more similar with
respect to their economic structure in the 1982-2006 period, this paper applies a hierarchical
cluster analysis. This way the member countries can be clustered into heterogeneous and
homogeneous countries based on their economic structure and with the aspect of time it is

interesting to see whether these countries converge over time.

Before countries can be clustered, it is essential to elucidate which variables are used to
capture the economic structures of countries in order to compare similarities. The used
variables to cluster countries are extracted from theory of the ESP paradigm. Only the
endogenous E (Environment) and S (Structure) characteristics are taken into account, in order

to determine the similarities in economic structure of the EU countries.

The initial sixteen variables (see appendix II, table 11.1.2) of each country will be reduced to
five components with a principal component analysis (PCA). This is an appropriate tool to
reduce the initial variables to a few principal components with a meaningful interpretation
and without losing substantial information. This analysis reveals the underlying structure or
pattern of the data by expressing the dataset in a few principal components that reflects
(sequentially) the highest eigenvalues. These components are the most significant

relationships between the data dimensions.
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The PCA could either be done on raw data as on standardized, which could result in different
outcomes. This implication depends on the extent of variances and therefore in this analysis
the collected data is standardized because of the high variances of variables and the

measurement dimensions differ much as well.

The PCA is an intermediate step of the Hierarchical cluster analysis and indicates the
variation of correlated multivariate data into principal components, a set of uncorrelated
variables. The sixteen original variables are brought back to five principal components,
according to the following three generally used approaches. One way is to exclude all
components with eigenvalues lower than 1. Another approach is to retain all the components
that cumulatively explain for at least 80 percent of the total variance. Third, one can perform
the scree plot, in which the components (with eigenvalues) before the breaking point will be
retained, based on subjective judgment. According to these approaches the number of
components will be reduced to five principal components. The first components account for
the bigger part of the variation in the data. This way a smaller set of variables, without losing
a lot of information will be used for the hierarchical cluster analysis. The five variables

together still explain 84.6% of the variance (see appendix 11, table 11.1.1).

The Hierarchical cluster analysis is derived from the principal components and is used to
determine relatively homogeneous clusters, based on the measured characteristics described
above. This statistical method tries to group the data collection per country into clusters, such
that those countries within a cluster are more closely related than countries assigned to
another cluster. The two basic methods for this analysis are agglomerative methods and
divisive methods. This paper applies the agglomerative method which starts with each
country being considered as a separate cluster and then sequentially proceeds to combine the
countries according to their cluster-to-cluster distance until one single cluster is left. The
Euclidean distance, which implies the geometric distance in the multidimensional space, is the
chosen type of distance and is commonly used. Furthermore, this paper uses the average
group linkages as a method to calculate the distance between clusters. This method computes
the distance between the average values (mean vectors) of two clusters, such that the inter-
group distance of the newly formed cluster is minimum. Finally, each step of the clustering
process is illustrated in a dendogram, representing the outcome of the cluster analysis (see
appendix 11.2, figure 11.2.1-11.2.5).
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Central to this cluster analysis is the degree of similarity (or dissimilarity) between the
countries being clustered, based on economic characteristics. In other words the cluster
analysis is applied as an exploratory tool, which aims at sorting (maximal) associating EU
countries into clusters. Given this, the cluster analysis discovers structures in the economic

country characteristics without providing an interpretation.

Herfindahl-index

In order to get more insight in the development of the EU countries, this paper attempts to
examine the differences in EU countries, with respect to their industrial structures. The
Herfindahl-index is the applied method to measure the concentration of industries, which is
calculated as the sum of the squares of market shares of each industry. In this paper the
specialization in specific industries per EU country will be measured, as well as the
concentration of industries in the EU. The EU is considered specialized in a specific sector,
when a majority of employees work in a particular sector relatively to other sectors in the
manufacturing or service industry. In addition, an industry is considered concentrated when

the majority of the industrial activity takes place in a small number of countries.

Figure 6.1 Matrix of concentration and specialization

Country 1 Country 2 Country 3

Indusiry
Industry a concentration

Industry b

Industry c

Regional
specialization

This method examines to what extent the industrial structures become more concentrated or
specialized in the EU countries and within stable clusters. It analyzes the structural divergence
in the manufacturing and service industry (on an aggregated level) in the EU over time. The
industries are aggregated in two digit SIC-codes according to the European NACE (rev. 1)
classification, which is almost similar to the International Standard Industrial Classification
(ISIC, rev.3). On the basis of this paper’s research purpose the manufacturing and service
industry are both aggregated into seven industries. The manufacturing industry includes
following industries; Food industry (15-16), Textile industry (17-19), Wood and Paper (20-
22), Chemical industry (23-26), Metal industry (27-28), Machinery (29), Equipment (30-35).

The Service industry on the other hand is aggregated into the following industries; Wholesale
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and retail (50), Other wholesale and retail (51-52), Hotels and Restaurants (53-55), Transport
and Storage (60-63), Communication industry (64), Financial intermediation (65-67), Real
estate & Business (70-74) (see also appendix 11.3, table 11.3.1).

The Herfindahl-index (H) is defined as follows:

>
i—\S

Where 1 > H > 1I/n. The H index is the sum of squared sizes of all industries in the
manufacturing or service industry, where industries are expressed as a proportion of the total
manufacturing or service industry. The industry sizes are scaled in terms of employment,
collected from the KLEMS DATABASE."® A higher H-index implies a higher concentration
or a high degree of specialization.

An implication of this method is that the level of industrial aggregation affects the H-index.
Although the aggregation problem is known, it is unavoidable and the comparability of the
data remains as long as the data will be carefully interpreted. For example, a company that is
involved in aerospace engineering is attached to another SIC code (electronic components) as
compared to a company that only makes jet engines (mechanical components). This may

affect the interpretation

Gravity model
The origin-destination matrices give an impression on the spatial interaction pattern of FDI

flows within the EU since 1982 onward. In order to analyze the spatial interaction between
fifteen EU member countries over time, this paper applies a gravity model. This model
combines the theories of international activity and economic geography. The theory showed
that the destination of FDI is determined by locational or country differences in available
endowments and ownership advantages. With this model the motives for the bilateral FDI
flows within the EU over time will be determined. In addition, this model examines the effect

of the (exogenous) institutional interferences on the bilateral FDI flow pattern within the EU.

18 Macro data of 14 EU member states (EU 15 without Luxembourg), covering the observation period of 1970-

2004/2005., which provides data collected from the EU countries’ national accounts and additionally from the EUROSTAT
database.



Gravity modelling has its origin in physical science (Newton 1687), but seems appropriate for
analyzing geographical patterns in FDI-flows as well, as it is successfully applied in more
studies (Pelkmans 1983 and Morsink 1997) and in other internationalization flow studies like
trade and migration. With the lowering of economic borders within the EU, one would expect
higher interaction between member countries and lower proximity importance. This so-called
gravity model assumes that the interaction intensity between EU countries is depending on the
countries’ mass and the physical distance between them. It is expected that this interaction
intensity is positively related to the masses of the countries and negatively related to the
distance between the two.

The formula has the following expression:

Mfl M f3
i d”
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This equation specifies that a FDI flow from origin country i to destination country j can be
explained by economic forces at the flow's origin, economic forces at the flow's destination,
and economic forces either supporting or resisting the flow's movement from origin to
destination. In this equation Ijj is the interaction intensity or the amount of FDI flows between
country i and j, K a proportionality constant, M; the mass of the country of origin, M; the mass
of the destination country, dj the physical distance between the two countries and b an
impedance factor reflecting the rate of increase of the friction of physical distance. The
physical distance refers to the distance between the capitals of each EU member country. The
model controls for the economic mass of sending and receiving localities and the physical
distance between them, in order to properly analyze the degree of spatial integration between
these EU member countries.

As the objective is to analyze the spatial pattern of FDI flows, the origin mass and destination
mass is specified conform the theory. Having developed a theoretical framework for FDI in
the previous chapters, the gravity model can be further developed. Tinbergen, Poyhonen and
Linnemann were among the first to use the gravity model for analyzing internationalization
processes. Although the application of the initial gravity model is lacking a formal derivation,
Bergstrand (1985) made an effort to derive a gravity equation for world trade. In this paper an
attempt is made to build upon his thought and develop a specified gravity model on FDI as an
internationalization process. The gravity model will be adjusted to the theory discussed in

previous chapters.
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The mass coefficients of the origin and destination in the initial gravity model will be
specified according to the basic motives to undertake FDI (see chapter 4.3.2). As was
described in theory there are four basic motives for FDI. These four motives are the
independent variables being the “locational advantage” factors at a country level. At first
proxies will be made of these motives, which are the specification of the origin and
destination mass and classify the determinants of FDI.

= Market seeking

The mass of an origin or destination country of FDI is affected by the market attractiveness or
market and demand potential. In this analysis the population size will be used as an indicator
of market size and the GDP per capita will be used as an indicator of demand potential. The
GDP per capita and population capture the relative strength of market demand of a country or
market seeking motives. Both these variables will be used for origin and destination mass.
Resulting in the following specified proxies for market seeking motives:

GDP per capita

Population

= Efficiency seeking
The attractiveness of a country can also be influenced by the efficiency possibilities that the
country can offer. In this analysis the labor productivity and labor costs are the indicators
applied for efficiency potential. Both these variables will be used for origin and destination
mass. Resulting in the following specified proxies for efficiency seeking motives:
Labor productivity

Labor costs

= Resource seeking
The attractiveness of a country can also be influenced by the available resources that a
country contains. The inflation rate and the rate of high education are proxies for the resource
seeking motives. Both these variables will be used for origin and destination mass. Resulting
in the following specified proxies for resource seeking motives:
High education

Inflation
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= Strategic asset seeking
Finally, a firm can undertake FDI to promote their strategic goals, which depend on the
strategic possibilities in a host country. The number of patents and R&D expenditure per
country is used as strategic asset seeking motives. Both these variables will be used for origin
and destination mass. Resulting in the following specified proxies for strategic asset seeking
motives:

- Patents

- R&D expenditure

All models control for the economic mass of origin and destination, but also the physical
distance between them in order to properly analyze the degree of spatial interaction between

the EU countries.

= Distance
In economic geography the distance can be related to the transportation costs, as an important
component of the transaction costs. In case of trade between two countries, the transportation
of goods affects the price of the product. However, in case of FDI the physically distance
seems to be of less importance. But FDI can be seen as a transaction and even more
important, in most cases, it leads to a long term trade relation, which implies that the
transportation costs or distance is a relevant determinant.® It is to be expected that a negative
relation between distance and FDI-intensity is envisaged.?® Although, the importance of
distance could incline, due to the Single market program and a decrease in transportation

Ccosts.

= Institutional stages
Additionally, this model assesses the impact of two institutional factors in the EU integration
process on bilateral European FDI relations; the Single Market Program and the introduction
of the EURO as one single currency (EMU). So, the gravity model not only controls for the
economic mass of origin and destination and the physical distance between them, but also the
institutional events. Therefore, dummies are made of these institutional events resulting in
the following control dummies:

- DummySM

19 Respectively the transactional and locational approach, according to Caves (1982).

For practical reasons, the straight line distance in kilometres between two countries’ capital are used in this study.
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DummyEURO
The DummySM exists of the pre-Single Market period 1982-1991 (0) and the period since
the introduction of the Single market, 1992-2006 (1). Additionally, the DummyEURO
consists of the pre-EURO period 1982-2001 (0) and the post-EURO period 2002-2006 (1). It
is to be expected that the institutional events impede an increase in the FDI-intensity.

In the previous section the theoretical background has been translated into specific mass
specifications. The proxies of the motives, the independent variables, are the determinants of
the dependent variable. The dependent variable is the FDI intensity from the home to the host

country. The above can be summarized in the following gravity-type models:

Market-seeking model:

Where:

FDI =FDI intensity

GDP =Gross domestic product
POP =Population

LABPRO =Labor productivity
LABCOSTS =Labor costs
HIGHEDU =High education
INFLAT =Inflation rate
PATENTS  =Patents

60



RDEXP =R&D expenditure

K =Constant

D =Physical distance between two countries
SM =Introduction of the Single Market
EURO =Introduction of the EURO

i =Home country

j =Host country

These equations show that the FDI intensity between a pair of countries i and j depends on a

set of determinants, defined as motives.

Ordinary Least Square Regression

The gravity model is a goodness of fit, however not a structural explanation. That will be
examined regarding the specification of the interaction term of the four models. In this paper,
the gravity model has been estimated by an Ordinary Least Squares regression (OLS). The
regression gives an equation of a straight line, which specifies the linear relation between the
dependent variable and the independent variables. This technique examines the relationship
between the FDI intensity (dependent variable) and the explanatory variables (independent
variables) for bilateral FDI flows between EU countries over time. The equation minimizes
the difference between the individual observations of the dependent variable and the straight
line. OLS is employed to model numerical data obtained from observations by adjusting the
parameters of a model so to get the optimal fit of the data. In this analysis the variables are
transformed into natural logarithms, because OLS requires a linear model, whereas the
equation is of a multiplicative nature. This way the non-normal statistical distribution of the

dependent and independent variables will be adjusted.

Furthermore, large network data often consists of zero flows between nodes (countries),
which could denote that OLS estimation is not the preferred specification. Instead, the
Poisson model would then be more appropriate to handle zero flows. However, in this dataset
the zero flows are negligible and OLS is still an appropriate tool to estimate the Gravity
model. Nevertheless, the results of the OLS estimation are only valuable and unbiased, when
five different assumptions are met. These assumptions are normality, homoskedasticity,

linearity, no autocorrelation and no co linearity. These assumptions are all satisfied.
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Grubel-Lloyd index

In theory it is addressed that the relationship between FDI and trade is a complex one, but it is

also relevant to consider this relationship as FDI and trade are both indicators of the economic
integration process within the EU.

FDI and trade are both internationalization modes, but they can have a correlated relationship.
FDI can lead to international vertical integration in trade which reduces costs of production
and increases economies of scale. Intra-industry trade (I1T) arises when a country imports and
exports goods or services in the same “sector”. Intra-industry trade distinguishes two different
types; vertical 11T and horizontal 11T. Vertical 11T refers to the imports and exports of goods
and services in the same sector but at different stages of processing. It may encourage FDI as
it assures them of ownership advantages, based on the fragmentation of the production
process. Different stages of the production process can be established at different EU
countries by taking advantage of the local conditions and the market of a country. Horizontal
[T refers to the imports and exports of goods and services in the same sector but at the same
stage of processing. It may discourage FDI as the product trade substitutes FDI. However,
based on the desires of different type of consumers, product differentiation is an answer to

this variety of consumer needs.

Analyzing the intra-industry trade (1IT) pattern within the EU, could provide more
explanatory power to the FDI interaction pattern. Based on the assumption that vertical trade
is considered the norm and MNEs offshore their production, intra industry trade is closely
related to intra firm trade. This paper uses the Grubel-Lloyd index to measure the extent of
IIT and in order to gain more explanatory power to determine the structure of the FDI
interaction pattern within the EU. A high Grubel-Lloyd index then represents a high integration

of intra firm trade.

In order to analyze the impact of intra-industry trade on FDI the constructed index of Grubel-
Lloyd (1975) is the most widely preferred index to determine the extent of 1IT. Since the GL-
index is calculated as 11T divided by total trade, the GL-index should be interpreted as IIT's
share or percentages of a country’s total trade. Once a country’s export and import value for a

particular sector and period are known, it is calculated as:

- {(X-NHX% .
L G
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where subscript i refers to sector (‘product’) group and index j refers to a EU country, in this
case trading with the EU15 as a region. So, Xi is an EU country's exports of product i, to the
EU15, and Mi is an EU country’s imports of product i from the EU15. Absolute values are
indicated by||.* The second equation is a modification on the first equation to obtain the
average level of IIT for a country j. The sigma (X) means that all the GLij are calculated by a
weighted mean, using the relative size of imports and exports of a particular product group as
weights.

When a country only exports or imports goods or services within the same sector, there is no
intra-industry trade and the right-hand side of equation (2) equals one, such that the GLij
reduces to zero. Similarly, when imports equal exactly the export value, than the right-hand
side of equation (2) equals zero and the GLij reduces to one. The Grubel-Lloyd index
therefore varies between zero (pure inter-industry trade), when there is complete

specialization (Krugman 2000) and one (pure intra-industry trade), when trade is in balance.

All the statistical data is collected from SourceOECD. The data used in this paper is classified
according to the Harmonised System (HS).?* The reason for using the HS is that it offers more
disaggregated data. The sectors used are classified at a 3 digit level of SITC Revision 2.

The data covers the import and export of manufactures (thousand US$) between an EU
country and the total EU15 in the years 1982 - 2006. Furthermore, the yearly data are

aggregated in five year periods.

The Grubel-Lloyd index is a criticized tool for measuring IIT, but still the most frequently
used measure and there is no alternative index that is widely recognized as superior to the
Grubel-Lloyd index. The main problem with the Grubel-Lloyd index is the categorical
aggregation level of the data.?® When the statistical data is highly disaggregated, products can
be excluded from the industry where they should be included and the opposite for aggregated

data is true, where different products are included in the same industry although they should

21
22
23

The absolute value is a number without regard to its (negative) sign.
The trade data is from SourceOECD
See e.g. Markusen et al. (1995)
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be excluded. The fact that the aggregation level affects the value of 11T has caused economists
to argue which SITC level is the most appropriate one. The more aggregation levels, the
lower the value of the index (Hansson 1989 and Parjanne 1989). However, the commonly
used three digit level is suitable enough and applicable for accurate approximations (Parjanne,
1989). Although the intra-industry trade statistics depend on the chosen disaggregation level,

this analyzes still meaningful for changes in [T over time and compared across EU countries.

Furthermore, the data covers only the imports and exports of manufactures, which makes it
impossible to examine the IIT for service industries and limits the possibility to compare the
level of IIT within the two industries. Additionally, this way of aggregating industries is
somewhat different than the aggregation based on the SIC-codes, as is done in the Herfindahl-
index. This makes it difficult to combine or compare the industries on concentration and I1T.
Other criticism that the Grubel-Lloyd index releases is the consequence of using multilateral
or bilateral trade flows or the effect of unadjusted trade imbalances. However, these
complications are not relevant for this paper and therefore not discussed further.
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7. Empirical results

Having developed a comprehensive theoretical framework which combines the theory of
international production with the theory of economic integration, it is now time to empirically
analyze the research question(s). This chapter provides an empirical exploration to determine
the actual degree of economic integration within the EU15 over the past 25 years. The
primary contribution of this empirical study is to examine the nature and development of the
European integration process. In order to understand the dynamic pattern of FDI within the
EU and to what extent the EU can be regarded as one economically integrated region this

paper analyzes three modes of integration: economic structural, institutional and functional.

The first section (7.1) of this empirical study handles the economic structural perspective of
the integration process. It takes into account the changing nodes of the FDI network, which
are the EU countries. To what extent do these EU countries, which are the origin and
destination of international activity, become more similar or dissimilar in the 1982-2006
period, with respect to their economic structures?

The second section (7.2) examines the institutional perspective (7.2) or the environment in
which the European integration process takes place. This section examines the potential
declaring factors (motives) to undertake FDI over time and what effect the exogenous
institutional events have had on the integration process of the European Union?

Another important pillar of the integration process is the functional perspective (7.3) and to
what extent the network of international activity changes over time. This section handles the
relational aspect of the integration process, in order to determine whether the EU is
functionally integrated in the 1982-2006 period. This will be an extension of the previous
sections, in which the empirical results will be compared with the FDI interaction network
within the EU.

7.1 Economic Structural integration

Before, the functional interaction network of bilateral FDI flows between EU countries in the
1982-2006 period will be shown, this section attempts to analyze the nodes of this interaction
network. The nodes being the EU countries as origin and destination of international activity.
The applied Hierarchical cluster analysis, determines the economic structures of the fifteen

European countries and groups the (most) homogeneous countries together. This analysis

65



examines to what extent these EU countries become more similar or dissimilar in the 1982-
2006 period. With the aspect of time it is interesting to see whether EU countries converge
over time and whether the EU becomes a more homogeneous or integrated region, with
respect to their economic structure. In addition, the Herfindahl index (7.1.3) is applied to get
more insight of the EU countries’ industrial structures. This might help to understand were the
differences or similarities found in the cluster analysis stem from. Furthermore, it can be seen
whether the EU countries have some concentrated industries or whether the EU becomes

more specialized as a region.

7.1.1 Similarities among EU countries

The Hierarchical cluster analysis is derived from the PCA (see appendix 11.1). The applied
agglomerative method starts with each country being considered as a separate cluster and
sequentially combines the EU countries according to the cluster-to-cluster distance until one
single cluster is left. This method clusters the EU countries such that those countries within a
cluster are more closely related than countries assigned to another cluster. In figure 7.1 and
7.2 the outcomes of the cluster analysis of the first and last examined time period are

graphically represented in a dendogram.

Figure 7.1 Dendogram of the EU15, 1982-1986 Figure 7.2 Dendogram of the EU15, 2002-2006
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Source: Appendix 1.2 Hierarchical cluster analysis
Notes: a. Luxembourg is excluded from this analysis
b. Clustering of the five principal components derived from the PCA (see appendix 11.1)

c. This analysis applies the Euclidean distance between average group linkages.
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These dendograms can be interpreted by analyzing which countries are attached the closest to
zero on the rescaled distance cluster axis. The countries that are clustered together first
(closest to zero on the rescaled distance cluster axis), are characterized by the highest degree
of homogeneity within their economic structures. Thus, in figure 7.1, “Austria” and
“Sweden", “France” and “Italy”, and “Greece” and “Portugal” form the strongest clusters in
the 1982-1986 period. In figure 7.2 it is shown that the “United Kingdom” joined the cluster
with “France” and “Italy”, and that “Austria” and “Sweden” again form a strong cluster
together with Denmark in the 2002-2006 period. Furthermore, ‘“Belgium” and “The
Netherlands” are quite homogeneous in both periods. The total examined period showed some
more rather stable clusters over time, which will be discussed later on in this section.

Another valuable piece displayed by the dendograms is the inter-cluster linkages. In the first
period the dendogram shows two main groups and “Greece” and ‘“Portugal” merging at a
much later stage with these two groups. Twenty years later the situation is significantly
different. When drawing a vertical line at the same rescale distance in the last period, the
dendogram shows one main group which includes 12 economies and “Ireland” and
“Germany” with a considerable distance between this main group. So, when comparing the
first (1982-1986) and last period (2002-2006) covered in this analysis, the inter-cluster
distance did decrease over time which indicates that the EU countries did become more
homogeneous with respect to their economic structure. However there are some exceptions.
Ireland and Germany became more diverged compared to the other EU countries.
Additionally, the intermediate examined periods show some fluctuations in inter-cluster
distances (appendix 11.2). Furthermore, the cluster analysis has revealed that the intra-cluster
variance of the sub-level clusters is decreasing over time. By analyzing the results of the

cluster analysis from all five time periods, some stable clusters can be derived, see table 7.1.

Table 7.1 Clusters over time

Clusters
Fr, It, UK, | L, Swe,
19821986 | Be, ML, Ire | Ger Fin, Den | Sp FPor Or
b, Fin,
w0 19871991 | Be, NL Fr, It, UK. | Por Ger | Ire o Sp Swe | Den
g A, Sue,
| 1992199 | Be, NL Fr, It, UK | Den Ger | Ire 31, Por Sp Fin
o A, Swre, (i, Fin,
1997-2001 | Be, NL Fr, It, UK | Den, Por | Ger | Ire Sp
A, Sae,
20022006 | Be, ML Fr It TTK. | Fin Den | Ger [ Ire r

Source: Appendix 1.2 Hierarchical cluster analysis
Note:  a. derived from the Hierarchical cluster analysis.
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The first two obvious stable clusters are the country combinations; (a) “Belgium” and “The
Netherlands” and (b) “Italy”, “France” and the “United Kingdom”. The whole examined time
period (1982-2006) these economies were clustered in one group bases on the lowest levels of
intra-cluster variance, which indicates that these groups form homogeneous countries. It
reveals that the Netherlands and Belgium on the one hand, and Italy, the United Kingdom and
France on the other hand show large similarities with respect to their economic country
specific elements.

In the first period Ireland had only a small distance from the Netherlands-Belgium cluster, but
over time Ireland started to diverge from this cluster as well as from all the other EU
countries. Also for Germany a diverging trend can be observed. From 1992 onwards, Ireland
and Germany both formed a stable cluster on their own. These two countries can be seen as
two heterogeneous countries compared to all the other EU member countries as well as to
each other.

In addition, Austria together with the Scandinavian countries (Finland, Sweden and Denmark)
can be considered as a stable cluster, although the intra-cluster variance is greater than for the
clusters which were mentioned before. For the 1982-1986 and the 2002-2006 period these
countries show large similarities in their economic structures. However, in the intermediate
time periods these countries show some more dissimilarity to each other. This might indicate
a restructuring of the economies of these countries which did not happen in parallel.

The countries, Greece, Portugal and Spain keep changing patterns over time. In the first
period these countries had the largest distance to all other EU countries. However, in the
overall period these countries did become more closely related towards the other EU member
countries. At the same time, all Euclidean distances between EU countries became shorter,
which indicates that the EU countries, except for “Germany” and “Ireland”, converged over

time with respect to their economic structures.

Core and Periphery countries

In addition to the cluster analysis, the EU countries will be classified into core and periphery,
based upon their GDP per capita. Countries with a GDP per capita below average are grouped
as peripheral countries and above average as core countries (see appendix figure 11.2.6).
Examining the development of the regions within the EU over time provides insight into the

degree of convergence of EU countries.
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Figure 7.13 Core and periphery countries, 1982-1986  Figure 7.14 Core and periphery countries, 2002-2006
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Figure 7.13 and 7.14 (intermediate tables are presented in appendix 11.2.6) reveal that over
time none of the EU countries switches from core to periphery country. Moreover, the other
way around no major switch from periphery to core is evident, except for Ireland. In the 1997-
2001 period, Ireland’s GDP per capita increases above the average EU15 GDP per capita and
based on this criteria Ireland can therefore be regarded as a core country from that point
forward. Furthermore, the GDP per capita increases for all the EU countries, even for the
peripheral countries, which lead to an increasing average GDP per capita in the EU. However,

GDP per capita among EU countries is still very unstable or variable over time.

7.1.2 Differences between EU countries

The previous section studied to what extent the European countries have become more
similar, based on their country specific elements. In this part it will be examined to what
extent the industry structures differ in the EU. The following of this section will focus on
detecting the geographical relocation of industries within the EU and the level of
specialization per EU country. With the support of the Herfindahl-index, evidence is provided
about the changing patterns in the distribution of industrial activities among EU member
countries. In order to acquire a general impression of the industry development within the EU,
the proportion of total employees working in manufacturing and service industries in the EU
over time will be shown in figure 7.5. It reflects the deindustrialization process and implies a
relatively high concentration of services, as compared to manufacturing industries, in the
EU15 during the 1982-2006 period.
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Figure 7.5 Development of industries in the EU, 1982-2004
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Notes:  a. The manufacturing industries consist of the two-digit SIC-codes 15 -35 and the service industries consist of the
two-digit SIC-codes 50-74.
b. Luxembourg is excluded from the EU15.
c. Only data available from 1982 to 2004

The absolute number of employees working in the manufacturing industries is decreasing
while the absolute number of employees in the service industries is increasing over time,
which is in line with the world economy as described in chapter 2. The decrease in the
manufacturing industry is not as strong as the growth in services, what indicates that the shift
towards services can not entirely be explained by deindustrialization, but also by the shift
from agriculture employment towards services. However, by analyzing the
service/manufacturing specialization indices of the individual countries a clear distinction is
observable between core and periphery outcomes. Besides Ireland, all periphery economies
are characterized by a relative high degree of specialization in the manufacturing sector as
compared to the EU average, see figure 7.6 and 7.7. Moreover, with respect to the core
economies also Finland and Germany form an exception, as they have remained a relatively
high specialization in manufacturing.

Overall, it can be concluded that the relative share of service has gained importance in all
EU15 economies, but that the southern Mediterranean peripheral countries together with
Germany and Finland can be considered as the most manufacturing orientated countries of the
EU15 as they account for the highest share of manufacturing in its economies. On the other
hand, the Netherlands, the United Kingdom, France and Denmark can be considered as the

most service orientated countries of the EU15.
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Figure 7.6 Specialisation index, Manufacturing

Figure 7.7 Specialisation index, Services
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Note: a. Total industry employment per country is aggregated into manufacturing and service

industries

Furthermore, this section employs a more aggregated dataset (see appendix table 11.3.2),
which illustrates in which manufacturing and in which service industries the EU is most
specialized. With respect to the manufacturing sector an absolute decline in the number of
employees is visible for all industries. However, no big changes occurred in the dominance of
specific sectors. Only for the “Textile” industry a significant decline relative to the other
industries is observed. The other manufacturing industry shares remain rather stable.
Furthermore, appendix table 11.3.2 illustrates that the EU15 manufacturing industry is most
specialized in “chemical” and “Equipment” which are both categorized as technology
intensive sectors®. In contrast to the manufacturing industry, all service industries did grow
over time, as measured by the number of employees per industry.

In the remainder of this section the observed specialization patterns of the individual EU
countries will be analyzed. Did all EU countries become more specialized over time? Did all
EU countries specialize in the same sectors? And is specialization in line with the

comparative advantages of countries?

24 Twenty industries are classified in to four subgroups; Resource intensive, Labor intensive, Capital intensive and

Technology intensive. For full classification see appendix table 11.3.24



Specialization and regional concentration

An insight is provided to what extent the economic characteristics of European countries
converged towards each other. Countries characterized by similar economic characteristics
were clustered together and the hypothesis was made that countries with homogeneous
economic structures would specialize in the same type of industry. In appendix tables 11.3.18
— 11.3.23 the concentration and specialization indices of industries per stable cluster are
presented. However, by analyzing the industrial structures of individual countries it is pointed
out that countries which were clustered together on the basis of homogeneity in their

economic characteristics, do not all show similar industrial structures.

With the following two graphs (figure 7.8 and 7.9) the specialization index of each EU
country in the service and manufacturing industries will be shown. This picture illustrates that
all EU countries have quite low indices (all below 0.3), which indicates that their economic

activities in both the manufacturing and the service industry are diversified.

Figure 7.8 Specialization in Manufacturing industries  Figure 7.9 Specialization in Services industries
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Notes: a. The manufacturing industry and the service industry are both aggregated into seven industries (see
appendix I1, table 11.3.1).

b. Average HHI of five year-periods per country

Overall, in line with theoretical predictions, most countries obtained a more specialized
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manufacturing industry as compared to the other EU members. This might be explained by
their initial high shares in rural activities which have been decreasing in all EU countries over
time. Portugal has become more specialized in the “Textile” sector and for Ireland industrial
specialization is the effect of an increasing specialization of the “Equipment” and “Chemical”
sector and partially the “Food” sector, although this one declines over time. However,
Portugal is also the only country that shows a significant decrease in specialization after the
establishment of the Single Market in 1992.

Also with respect to the service industry, most EU countries show slightly increasing
specialization indices. Portugal and the Netherlands show relatively high levels of
specialization within the service industry, while Greece has the most diversified service
industry. Furthermore, all EU countries show highest specialization indices in two service
sectors; the “Other Wholesale and retail trade” and the “Real estate and Business activities”.
In addition, due to the stronger increase of the “Real estate and Business” as compared to the
other service sectors the EU15 service industry as a whole has become more specialized

during the past twenty-five years.

Concentration indices furthermore point out that the service industry is more geographically
dispersed than the average manufacturing industry. This may be explained by the nature of
services. Not all services are tradable and therefore close proximity to the market is a
prerequisite for some services. Furthermore, the income elasticity of demand for services is
considered high (Midelfart-Knarvik, 2000), and therefore it can be expected that through the
convergence of peripheral countries towards the core (section 7.1.1) demand for services in
the periphery increased, what may have reinforced the geographical dispersion of the service
industry across the EU15. Beside the increased demand for services by consumers, Midelfart-
Knarvik (2000) observed an increase in the use of services as intermediate inputs for
production. Especially the Office & Computing, Electrical apparatus, Non-metallic minerals,
printing & publishing and the Equipment industries reported high amounts of services as

intermediate inputs in their production process.

When considering the specialization of individual countries in specific manufacturing
industry sectors, a distinction is made between countries that are specialized in labor-,
resource-, capital- and technology-intensive sectors. In order to do so, the manufacturing
industry was first further aggregated into twenty manufacturing sectors. Secondly, all twenty

sectors were classified in one of the four categories, see appendix 11.3.24. The classification of
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sectors in these four categories is done in line with OECD® (1987, p. 272). It is distinguished
between four industry categories:
= Resource-intensive (RI) industries: for which easy access to natural resources is
important
= Labor-intensive (LI) industries: for which labor costs is a competitive factor
= Capital-intensive (CI) industries®: which are characterized by high physical capital
investments (Peneder, 2002)
= Technology-intensive (T1) industries: which are characterised by “rapid application of
scientific advance” and “tailoring products to highly varied demand characteristics”
(OECD, 1987) and for which R&D motives are likely to play a major role in FDI

decisions.

In addition, the classification of Pratten (1988), see appendix 11.3.25, which ranked industries
according to scale economies is used in order to distinguish industries in which high
economies to scale can be achieved. Figure 7.10 shows the geographical concentration indices
of the four industry categories. Subsequently, the industrial concentration and the level of
specialization of the EU15 countries in each of the four classified manufacturing industries

will be further elaborated on in the following of this section.

Figure 7.10 Geographical concentrations by industry characteristics
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Labor intensive industries
The Southern Mediterranean economies (Por, Sp, Gr and It) share the specialization in the

“traditional” labor intensive production sectors, like “Textile” and “Leather”. Additionally,

2 OECD (1987) has made a categorization of industries based on the primary factors affecting the competitiveness
of each activity.

Within the OECD (1987) study scale intensive industries rather than capital intensive industries were used in order
to classify all industries. It is decided not to use the scale intensive classification because scale economies are also
advantageous for many technology intensive industries.
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the highest increase in concentration can be observed for the textile and leather industries.
While in the 1982-1991 period these industries were predominantly located in the largest
markets (Ger, UK, Fr and It), from 1992 onwards the industry becomes highly concentrated in
the Southern periphery countries, see table 7.2.

Table 7.2 Concentration index for the leather and textile industry, 1982-2006

TEXTILES, LEATHER AND FOOTWEAR
19821986 | 1987-19%91 | 1992.19% | 1997-2001 | 20022006 | change
CER 0,034 0,031 0018 0012 oo0e
UK 0,019 0018 0017 0015 0007
FE 0,018 0,014 0013 0011 o00e
I 0037 0,065 0,082 005e 0,108 +
POR 0,009 0,011 0,014 0014 e +
sp 0,007 0,009 0,009 0017 oz +
CR 001 0,001 0,001 001 000z +
HHI index 0,147 0,149 0,157 0,162 0,178 +

Source: Own calculations, extracted from the KLEMS database
Notes: a. The manufacturing industry was aggregated into seven industries (see appendix 11.4.1).
b. Average HHI of five year-periods per country

This relocation seems to be in line with the theory of comparative advantages, as the
geographical concentration of these labor intensive industries coincides with relatively high
amounts of low cost labor in southern peripheral economies (Midelfart-Knarvik et al., 2000).

Furthermore, labor intensive industries are lowest in Pratten’s (1988) ranking of sectors
according to economies of scales, what makes it unlikely that the concentration patterns are
resulting from achieving greater efficiency through scale economies. However, in absolute
numbers, the labor intensive industries loose importance over time, what can be explained by
the comparative advantages of Chinese and South-East Asian countries in these industries
(Rollet, 1988). These Asian countries developed an expertise in textile technologies and often

charge lower labor costs than the EU15 countries.

Resource intensive industry

The resource intensive industry is further aggregated into the paper, wood, non-metallic
minerals, food & beverage and tobacco. Overall, the resource intensive industry seems to be
dispersed across the EU15 countries as it reports the lowest concentration index, see figure
7.10. However, the Nordic Scandinavian countries (Den, Swe and Fin) all report high, though

slightly decreasing specialization indices for the sectors; “Wood and Paper”. In addition, also
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Austria reports a high specialization in these industries. With respect to the largest countries
(FR, Ger, UK, Sp, It) no high specialization indices can be observed for both the Wood and
Paper industries. Nevertheless, the concentration index points out that the majority of
employment in these industries is located in the largest countries and even an upward trend
towards Spain and the UK can be observed. Thus, although “Wood and Paper” are important
industries in the Nordic economies of the EU15, no industrial concentration of both industries
can be observed in the Scandinavian countries.

Specialization indices for the food industry are quite high for all EU member countries and
furthermore it turned out to be the one of the least concentrated industries, see figure 7.11. A
possible explanation for the geographical dispersion of the food industry is that close
proximity to the market might be advantageous as national cultures and tastes need to be
served (Krugman, 2000).

Figure 7.11 Indices of industry concentration
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Source: Own calculations, extracted from the KLEMS database
Notes: a. The manufacturing industry was aggregated into seven industries (see appendix 11.4.1).

b. Average HHI of five year-periods per country

Capital intensive industries

The capital intensive industries are characterized by high rates of physical capital investments
(e.g. in buildings, equipment or machinery used in the production). With respect to the capital
intensive industries the high specialization of the UK is remarkable, which reflects the strong
increase in UK's printing, publishing and reproduction sector. Furthermore, all periphery

countries share low specialization indices for the capital intensive industries, especially
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Portugal and Italy. Although Gr, Sp and Ire show low specialization indices for capital
intensive industries as well, over time they move more towards the EU15 average. All other
EU15 (core) countries show similar specialization indices, somewhere in between that of the
UK and the Periphery countries. Thus, the estimated findings reveal that capital intensive
industrial activities are geographically dispersed across the (richer) EU core economies.

Technology intensive industries

Figure 7.11 pointed out that “Machinery” and “Electrical, optical and transport equipment”
industries are most concentrated during the estimated period. However after the establishment
of the Single Market these industries became more dispersed across the EU15 countries.
Especially in the 1991-1997 a decline in geographical concentration can be observed. Also by
further aggregation of the “Electrical, optical and transport equipment” industry, this pattern

holds for four out of five industries, see figure 7.12.

Figure 7.12 Concentration patterns of technology intensive industries
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The increased dispersion of technology intensive industries is mainly driven by the reduced
dominance of Germany, the UK and France. The smaller EU core countries and even the
periphery countries strengthened their positions in these industries. Most pronounced is the
increased specialization of Ireland in these high technology intensive sectors. This industrial
restructuring toward high skilled labor and technology intensive industries is in line with the
findings in section 7.1.1 in which it already has been revealed that Ireland also catched up
with the EU core countries based on the EU average GDP per capita criteria.

Only the “Transport equipment” industry shows a different pattern as opposed to the other

technology intensive industries. As a result of the increased concentration of these industries
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in Germany and Spain, the transport equipment industry shows a constant upward trend in

regional concentration which may be explained by the large car industry in these countries.
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7.2 Institutional integration

In order to enhance a comprehensive view of the intra EU international activity pattern and a
starting point for further comparative analysis, this section examines dependency of the
European integration process on its environment. A gravity model is applied in order to
determine the main actors or the source of the European integration process. The theory
showed that the destination of FDI is determined by locational advantages or the differences
in country’s available endowments. On the other hand the ownership advantages are
responsible for the origin of FDI. These two advantages create the opportunities for FDI to
take place in the EU. The gravity aims to examine the motives to undertake FDI in the EU
over time. Furthermore, the focus on intra-EU FDI allows us to assess the role of the
European integration program on the European integration process.

Table 7.3 Elasticity of FDI motives in the EU, 1982-2006

- .|
19821986 19871991  1992.1996  1997-2001  2002-2006

Motives

B Sig B Sig p Sig B sig B Sig
Market seeking
Population [ Home) 7| o Er- R 785 + 7 + 04 f
GOF per capita (Homes) 2505 | o 2882 o 2548 | o S00E <420 f
Population (Host) 214 o w4 o T + 579 + 722 o
GDF percapia (Host) T TR 130 X 15% |+ | lzm0 f
Distance -13 f -134 f -13% f -138 f -1 e
DrarvmgySM 1.214 ¢+
Dy EURD 219 ()
Resource seeking
High education  Home) 05 x 1063 x o3 x 443 x -l8a b
Inflaticm (Home) -.044 o -.582 o - 580 o -1z o =175 X
High education (Host) - 25 x -6l x -132 x - 5% x -238 e
Inflation (Host) -3 x nie x - L6 x -302 x e 1] X
Distance -124 f -15% f -151 f -155 f -187 b
DrurmmmgySh 263 ()
DumngETRC 526 (4
Efficiency seeling
Laborcosts (Home) 1445 +f a9 x - ez x 6538 +f 5385 b
Laborproductivity (Home) | -414 | % 1827 | 1875 | 2980 T T f
Lahor costs (Host) 20 x -4 x 1315 x -152 x 4447 b
Lahorproductiviy (Host) | -6% @ X -z X iz 0 11 4 15w Ao
Distance -l144 f -la f -183 f -152 f -138 e
DS 156 (X)
Ty EUERD S0&E (X
Strakegic asset seeking
R&D expenditure ( Home) 55 o 656 o 559 + 552 + 430 f
FA&D expendibre (Host) 192 o 3 o 192 + 30 + 0 +f
Distance -12 f -124 f -15% f -15& f -las e
DrurmmmgySh 1.161 i
TruremyEURD 838 (N

Source: Appendix I11.1
Notes: a. for variables see appendix x
b. bilateral FDI intensity (In) as a dependent variable

c. significant level at .05. In this table  refers to a significant level and X to an insignificant level.
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Table (7.3) shows the proxied motives to undertake FDI within the EU and the dummied
institutional events as independent variables, which are subject to the FDI intensity as a
dependent variable and presented over time. Recall that the dependent variable is the bilateral
FDI intensity from home country (i) to host country (j). So, a positive sign on independent
variables means favorable to the bilateral FDI flow between two EU countries. A first note
that can be made is that the coefficient on physical distance shows the expected negative sign
and is significant at the 5% level for all the motives seeking strategies over time. This result
suggests that as the physical distance between two economies increases, that a home country's
bilateral FDI decreases regardless its motive. Though, the strength of impact of the distance
differs per motive and over time. Furthermore, it can be seen that not all independent
variables seem to hold a significant 5% level.

With respect to the market seeking variables it appears to be that market seeking is a
dominant motive to undertake FDI in the EU over time. Four out of the five slope coefficients
are significant at the 5% level in the first three periods and even five out of five in the last two
examined periods. The coefficients on both GDP per capita (Home) and population (Home)
have a positive sign and are significant. This implies that the bilateral FDI intensity is
positively affected by the home country’s GDP per capita and population. Especially high
elasticity can be found for GDP per capita (Home). However, the GDP per capita of the host
country just shows a positive sign since the 1992-1996 and a significant level after this period.
The interpretation here is that GDP per capita of the host country is only after this period
likely an indicator of potential market size. The distance variable has a significant negative
impact on the level of FDI, but the elasticity slightly decreased in the last ten years. This
implies that a higher physical distance between two EU countries generates a lower bilateral
FDI intensity between the two economies. However, the importance of proximity decreases
over the last examined periods. The results suggest that the market seeking hypothesis can be
accepted. Thus, the larger the size of both the home and host economies the higher the FDI

intensity between the two EU countries, when controlled for distance.

When examining the resource seeking motive and the efficiency seeking motive, they both
provide mixed results with many insignificant outcomes. For the resource seeking strategy,
only the inflation (Home) variable is significantly influential on FDI, except for the last
period examined. The home country’s inflation shows a negative impact, which indicates that

the higher the home country’s inflation rate will be the lower the bilateral FDI intensity
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between two economies. This may be due to the fact that it attracts companies to stay on the
home market and increase the turn over with higher product prices. As for the efficiency
seeking strategy, only the last two examined periods may show some more explanatory
power. In these periods all the independent variables display a (high) positive impact on the
FDI intensity, except for the distance control variable which remains negative. Predominantly
the coefficients on labor cost (home and host) have a highly positive sign, which would
suggest that there will be more bilateral FDI when the home and/or host country’s labor cost
is high. This seems contradicted to the traditional comparative advantage theory, where it is
argued that companies seek for countries’ comparative advantages (e.g. lower labor costs).
Perhaps companies seek more for different factor endowments like skill or knowledge
intensive labor, which requires higher labor costs. Nevertheless, the resource seeking and
efficiency seeking motive do not appear to be dominant motives to undertake FDI within the

EU over time.

Finally, the strategic-asset seeking motive is examined and seems to be an important motive
due to the significant results. The proxy for this motive is the research and development
expenditure. The home as well as the host country’s R&D expenditure generates a positive
impact on the bilateral FDI between two EU countries. The home country’s R&D influence
increased in the 1987-1991 period and decreased afterwards. However, the impact remains
significantly higher than the host country’s R&D, which influence increased over time. This
suggests that the strategic-asset seeking has proved to be a dominant motive to undertake FDI

within the EU over time.

In short, the gravity model results have shown that the market seeking and strategic-asset
seeking motives are of significant importance to the bilateral FDI intensity between two
countries in the EU over time. In addition, the inflation (home) shows a dominant negative
relation with the bilateral intra-EU FDI over time. As for the distance control variable, the
proximity of EU countries seem still of great importance for all motives to undertake FDI
over time. However, after the negative impact of distance increased in the first three examined
periods, the last period shows a decline of the distance’s impact for all motives. So, this might

indicate that proximity of EU countries becomes of less importance.

Furthermore, the gravity model results presented in table 7.3 also assessed the institutional

effects on bilateral intra-EU FDI over time. So, the gravity model also controlled for two
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institutional events concerning the EU. It is examined whether they played a role in the
European integration process. The first institutional factor, which might have an impact on the
bilateral FDI within the EU, is the introduction of the Single market Program. All coefficients
of the Single market dummy show a positive sign, though not all are significant. For the
market seeking and strategic assets seeking motives the introduction of the Single market
show a positive and significant influence on the bilateral FDI in the EU. This indicates that
since the introduction of the Single market in 1992, the bilateral FDI between EU economies
positively increased for these two motives. In addition, the introduction of the EURO as one
single currency is used as a control variable as well. Although the impact is not as positive as
the Single Market, it proves significant results for the resource seeking and strategic asset
seeking motives.?’ The interpretation here is that after the EURO was introduced in 2001, that
the bilateral FDI flow between EU member countries became significantly higher than before
the introduction. This suggests that the institutional steps taken by the EU has led to an
increase in intra-EU economic activity and played an important role in the interdependency
among EU countries. This suggests that the EU is more integrated and that the institutional
environment in the EU contributed to the intensification of economic relations among EU

countries.

7.3 Functional integration

The previous sections of this empirical study already examined the context of the EU, with its
changing nodes (7.1) and environment (7.2) in which the integration process takes place. Now
that the nodes and conditions of the EU interaction network are explored, this empirical part
considers the relational aspect of the integration process. In order to evaluate to what extent
the EU is functionally integrated over the past 25 years, with respect to FDI relations, this
paper studies the modifying network relations within the EU. It endeavours to understand the
relation between the economic structural and institutional developments and the transforming
intra- EU FDI network.

The first section (7.3.1) studies the spatial interaction pattern of intra-EU FDI in a temporal

dimension, which provide the possibility to analyze the network relations from a dynamic

2t A strong empirical conclusion of this marginal single currency effect is not possible, because the post-spanning

time is not long enough.
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perspective. The temporal dimension considers the development of FDI within the EU15 over
time and the spatial dimension considers the allocation of production in space. This paper
employs a centrality analysis to deduct which EU countries are the key actors in the intra-EU
FDI network over time. This centrality analysis, together with the network density over time
provides an indication of the network development and the European economic integration

process.

7.3.1 The spatial interaction pattern of intra EU15 FDI flows

In order to investigate the pattern of intra-EU FDI, matrices of the origin and destination of
FDI have been created (appendix I., table 1.2-1.6) to examine the FDI flows between every
pair of EU countries. These matrices represent the size of FDI flows, and therewith the
strength of ties between the EU15 countries over the 1982-2006 period. In addition, these
flows are used to visualize the EU15 as a network of countries and to identify the position of
countries within the network and to analyze how these positions change over time. Figures
7.13-7.17 show the patterns of the intra EU15 FDI flows, whereby the size of the lines
correspond with the tie strength relative to the other ties between EU15 member countries.
Furthermore, the size of the arrowheads represent whether inward or outward FDI flows are
of bigger importance for the strength of the relation between two countries. For example, in
the 1982-1986 period outward flows from the Netherland to the UK were bigger than the
outward flows from the UK to the Netherlands, visualized by the bigger arrowhead pointing
towards the UK.
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Figure 7.13 intra-EU 1982-1986 FDI flows
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Figure 7.15 intra-EU 1992-1996 FDI flows

Figure 7.17 intra-EU 2002-2006 FDI flows
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Figure 7.14 intra-EU 1987-1991 FDI flows

Figure 7.16 intra-EU 1997-2001 FDI flows

. The nodes reprasent the EU1S countnes

The thickness of the bnes represent the strength of
the relation between two countries, measured by
the aggregate FDI (in- and outflows)

> The thickness of the arrowheads represent the
one-sided FOI relation between two countres

Source: Appendix I tables 1.2 - 1.6
Notes: a. UCINET is the applied computerprogram
b. Belgium & Luxembourg (BLUE)
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These figures point out an obvious wave of intra-EU FDI intensity during 1987 and 1991.
This observable expansion of FDI activity, reflects a greater globalization within the EU and
more outward strategic focus or thrust by EU firms in that period. Furthermore, the pattern of
FDI activity over the years spanning from 1982-2006, shows that the relative intra-EU FDI
activity becomes more evenly spread across EU countries since 1992. This equalizing effect
of FDI activity within the EU since 1992 corresponds with the introduction of the European
Single market programme in 1992. This suggests that the economic institutional initiative
taken by the Union has led to further integration of the intra-EU FDI network. In sections
7.3.2 and 7.3.3 a more closer look will be taken at respectively the centrality and density of
the intra-EU FDI network.

In addition, figures 7.13-7.17 show that most EU countries have a FDI relation with all other
EU countries. However, as reflected by some lines being thicker than others, the strength of
the relations between EU member countries significantly differ. Strong ties are varying over
the examined periods. An explanation for the fluctuating thick lines in the figures, could be
that large M&A between MNEs of those EU countries have taken place in the representing
period. Nevertheless, the same central EU countries remain responsible for the stronger FDI
relationships. When looking at the distribution of FDI activity among EU countries, these
figures suggest that physical distance and to a smaller extent cultural links (e.g. common
language) still play a major role, as strong ties predominantly exist between nearby countries.

The tight links between France and the Netherlands, BLUE, UK or Germany, and UK with
Ireland, The Netherlands and Germany are not surprising. The geographical factor also
emerges in the case of Germany, which has stronger links with nearby countries (The
Netherlands, BLUE, France, Ireland and the UK, BLUE and France). Conversely, no obvious
strong ties can be identified between the Scandinavian or Mediterranean countries. The
Central European countries account for the strongest FDI relations in the EU and
predominantly among each other. The most prominent tight links have its origin or destination
in the UK, Germany, the Netherlands, France, BLUE or Ireland, of which some will be
highlighted.

A strong FDI relation can be observed between Germany and Ireland in the 1987-1991
period. According to the thickness of the arrow its FDI relation is mainly based on the large
investments done by German companies in Ireland. Throughout the rest of the examined

periods the relation between Germany and Ireland seems to be of a much weaker extent. The
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bilateral FDI relation between Germany and France also shows a strong relation which

decreases over time.

Another relatively strong tie is observable between Germany and UK and vice versa over
time. In the period between 1987 and 1996, FDI was mainly originated from Germany. As for
the later period between 1997 and 2001, FDI predominantly came from UK companies that
invested in Germany. A possible explanation for this changing pattern can be the mega hostile
takeover of Mannesmann by VVodafone in 1999.

In fact, Germany and the UK seem to be the major players in the intra-EU FDI network. In
other research studies (UNCTAD, 2000) it is already shown that the UK possesses a dominant
position in acquiring M&As, keeping in mind that M&As account for the largest share of FDI
activity. A feasible argument is that the UK obtains favorable conditions (e.g. liberal rules and
shareholders protection) to establish holding companies (UNCTAD, 2000).

This is also evident in the relation between the Netherlands and the UK, which illustrate a
quite remarkable strong tie (figure 7.13 - 7.17). In the 1980's and again from 2002-2006 a
strong relation between the Netherlands and the UK can be found. However, for a big part the
importance of investments from the Netherlands into the UK, and vice versa, probably can be
explained by the investment decisions of just a few big conglomerates (Shell, Unilever and
Reed-Elsevier) which have a joint Dutch/British ownership. Furthermore, it is remarkable that
from 1997 onwards, the degree of centrality decreases for Germany, while Belgium/
Luxembourg becomes one of the most central players in the FDI network. From the midst of
the 20™ century the share of Belgium and Luxembourg’s intra-EU FDI flows started to
increase rapidly. Especially Luxembourg became an interesting FDI country for FDI in- and
outflows around the year 2000. A possible explanation can be the favorable conditions to
establish holding companies in Luxembourg (UNCTAD 2003). These holding companies,
which had an affiliate in Luxembourg, were again responsible for the outflow from there to
other EU countries. On the contrary, the share of German's intra-EU FDI flows slightly

decreased since the late 1990's.

7.3.2 Centrality analysis
The previous section points out that the distribution of FDI activity among EU countries is not

taking place evenly, but predominantly among a few countries in Central Europe. In order to
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determine the main countries of origin and destination of FDI over time, this section analyzes
the centrality of the network. The centrality analysis together with the network density over
time will provide a comprehensive perspective of the intra-EU FDI network development.

Over time the difference in tie strengths seem to decrease (reflected by the tie strengths in
figures 7.13-7.17 which become of a more equal size). While in the 1980's and the early
1990's some countries had a central position in the network, over time EU countries’ positions
in the network seem to equalize or integrate. However, Central EU countries seem to remain

its central position in the network over time, but at a lesser extent.

The degree of network centrality refers to the position of a specific country in a network. The
more direct links with other countries in the network, the higher the degree of centrality (Alba
1973; Bonacich 1987; Freeman 1979, Irwin and Hughes 1992). Within this study, direct links
are synonymous with the volume of FDI flows. Thus, countries with relatively large intra FDI
in- an outflows from or to other EU15 member countries are regarded as the most central
countries within the EU15 FDI network. In the performed centrality analysis, see appendix
IV, it becomes more obvious which countries are dominant by showing the degree of
network centrality for each EU15 country. Also, the network centralization index is estimated,
reflecting the degree of centralization of the entire intra-EU FDI network or to what extent the
network is revolved around a few key EU countries. From the 1982-1986 period to the 2002-
2006 period the network centralization index decreased from 23.52% to 16.61% (Appendix
IV, table IV.1.1 and 1V.1.5). So, differences between the centrality indices of EU countries
that previously had relatively low shares of intra-EU FDI flows and the central investing and
receiving countries of FDI within the EU, decreased over time. This downward trend
indicates that over time the EU15 countries moved towards a more integrated FDI-network,
with less dominant FDI generating or receiving EU countries. However, in the overall period,
Germany, the UK, France and the Netherlands hold on to a central position within the EU15
FDI network, despite the fact that their positions in the network become less dominant (see
table 7.4 and 7.5.).
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Table 7.4 Intra EU15 FDI inflows by main investors, 1982-2006

1982-1986 1987-1991 1992-1994 19972001 2002-X06

o, | Nlillion $ o, | Niillion $ o, | Dhlillion § %, Nillion § % | Dlillion §
UK 17,7 1329 | 19,8 | 10558 | 15,3 10727 | 164 50569 24 BEZ95
Fr 14,7 1102 | 12,8 6792 | 154 10780 9,1 28067 13 35564
NL 134 1005 | 12,4 6603 | 14,4 10087 | 8,1 24973 | 14,8 41157
Ger | 11,3 543 | 10,8 5737 | 9,7 6761 | 23 70549 | 9,8 ZTELE
BLUE 10,2 769 | 9.8 5220 | 11,5 5025 20,9 64445 | 13,1 36220
EUS 67,3 5056 | 65,6 | 34910 | 66,3 46380 77,5 | 238903 74,8 | 206749
EU15 100 7511 | 100 | 53265 | 100 £9927 100 | 308655 100 | 276922

Source: UNCTAD
Notes: a. EU5 refers to the 5 main receivers of FDI flows (UK, Fr, NL, Ger, BLUE)

Table 7.5 Intra EU15 FDI outflows by main investors, 1982-2006

1982-1986 1987-1991 19921994 19972001 2002-2006

4, | Willion § %, | Million % % | Dlillion § %, Willion § %, | Ilillion %
UK 17,4 1304 13 6925 17,8 12448 25,6 Fa039 12,3 34129
Fr 10,5 G514 19,7 10516 13,2 9221 | 15,2 46947 13,8 38047
ML 17,6 1323 15,4 8175 14,7 10305 10,5 32416 13,9 52248
Ger 27,8 2059 24,9 153256 30,9 216537 12,6 35919 o] 22041
BLUE 54 405 6,2 3293 g,1 5683 | 19,5 60025 19,5 54041
EUS 74 5335 79,2 42170 84,7 59294 33,4 257396 72,5 200506
EUlS 100 7ol2 100 53265 100 n9927 100 308655 100 276523

Source: UNCTAD
Notes: a. EUS refers to the 5 main investors of FDI flows (UK, Fr, NL, Ger, BLUE)

The five central actors in the FDI network (UK, Fr, NL, Ger and BLUE) together are
responsible for approximately 70% of all EU15 FDI inward flows and they account for about
80% of total EU15 FDI outward flows. This indicates that the dominancy of the main FDI
investing and receiving EU countries is still high, but the results reveal that there is a sign that

the intra-EU FDI network becomes more integrated.

7.3.3 Core-periphery analysis

In order to provide a comprehensive examination of the EU countries’ integration, this section
analyzes the geographical distribution of FDI within the EU. The changing investment
interaction patterns between and within periphery and core regions are more thoroughly
analyzed in table 7.6. The primary intention of this table is to compare the development of

absolute amounts of FDI activity between regions.



Table 7.6 Geographical distribution of inter-regional FDI within the EU, 1982-2006, in million US$

Investment relation 1982-1986 1987-1991 1992-1996 19972001 2002-2006

Core = Core 5043 35223 54564 266897 195257
Core — Periphery 1207 14131 10672 20758 34317
Periphery = Core 580 3133 3341 17352 41338
Periphery — Periphery 71 T 1350 3647 2581
Total intra-EU FDI 7511 53265 aR927 302654 276493

Source: EUROSTAT and SourceOECD
Note:  a. core and periphery countries are derived from appendix 1V.2

b. Absolute amount of FDI (millions $) that takes between two regions in a (five years) period

In the 2002-2006 period the amount of core-core investments decreased while for all other
combinations an increase in the level of FDI is observed. However, the core region stays by
far the most dominant region that generates the vast majority (71%) of FDI activity within the
EU. However, this is not so remarkable, since the Core region includes more EU countries as
compared to the Periphery.

The second largest share of intra-EU investments, in the 1982-2001 period, is from core to
periphery countries. But, the dominance of investments from core to periphery countries
slightly decreases from 1997-2001 onwards. Over time, an increasing interest of periphery
countries to invest in other EU member countries can be observed. In the 2002-2006 period
FDI from periphery to core countries even became higher as compared to core-periphery
flows. While in 1982-1986 only 9% of intra-EU FDI was originated from periphery countries
this share increased to 17% in 2002-2006.

The highest amount of investments originating from the periphery flows into core countries,
but also the amount of intra-periphery investments has increased rapidly. The rising amount
of intra-periphery FDI is highly dominated by flows between Spain and Portugal and between
Spain and Italy, see appendix I. Although, the share of periphery-periphery FDI activity to
total intra-EU FDI remains marginal, the absolute amount FDI flows origination from
periphery countries are subject to higher growth rates than FDI flows which are originated

from core countries.

In order to reveal the stability of the regions this section presents table 7.7. The primary
contribution of this table is to examine the structure of the intra-regional FDI network within

the EU and the relative development of the regions. To test the structure of the intra-regional
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FDI network of the EU, this paper uses the inter-regional dummies (C-P, C-C, P-C and P-P),
in which the periphery-periphery (P-P) dummy will be used as a reference group. To say
something about the network structure and the integration of the regions, this analysis will
focus on the periphery regions. The most extreme case would be if there are strong inter
regional FDI relations between periphery countries. Then it can be confirmed that the EU
functions as one integrated network. The model will be controlled for mass and physical
distance, in order to properly analyze the degree of spatial integration within the EU network.

Table 7.7 Inter-regional FDI interactions within the EU, 1982-2006

1982-1986 1987-1991 1992-199¢6 1997-2001 2002-2006
p Big p Sig p Sig p Big p Sig

DummyCC | 1.589 1743 o 2412 2055 o 1922 o
CummyCF  2.000 2265 1262 2105 1552 o
DummyPC | 503 X 263 % 426 X 1574 1163

Source: Own calculations from origin-destination matrices (appendix I)
Notes: a. DummyPP is omitted and used as the reference group
b. Ln FDI-intensity as dependent variable

c. Population taken as the mass

The t-tests assess to what extent the coefficients of the C-C, C-P, P-C inter regional group
FDI interaction are different compared to the reference group P-P. This is a comparison of the
individual relationships of each inter-regional group to the reference Group Periphery-
Periphery. The comparison of the C-C group, as well as the C-P group, to the Periphery-
Periphery show statistically significant results for all examined time periods. Subjects in the
CC Group had (on average) 1.589 more FDI intensity compared to the PP Group in the period
1982-1986. As expected the B coefficients of each inter-regional dummies (C-C, C-P and P-
C) show a higher estimate of FDI intensity compared to the associated change of the reference
group P-P. Interesting to see is that in the period 2002-2006 the relative FDI activity in the
other inter-regional groups decreased compared to the FDI intensity in the Periphery-
Periphery group. This suggests that the relative importance of the Periphery-Periphery FDI
interaction within the EU increased in the EU since 2002 and that the hierarchy of the inter-

regional FDI network becomes more converged.

These results of the core-periphery analysis suggest that the periphery countries’

attractiveness probably increased substantially, because FDI, originated from other periphery
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countries as well as from core countries (1987-1991 and 2002-2006), in the periphery region
grows over time. The underlying vital conclusion based on this outcome, is that the EU
regions become more integrated over time, with respect to FDI intensity. Furthermore, the
strong relative growth rates for FDI activity originating from the periphery region indicates
that companies from these countries become more involved in networks of economic activity

throughout the European Union.

7.3.4 Network density

Besides analyzing the centrality of the nodes, this section analyzes the structural changes of
the FDI network in the EU more thoroughly. Since, the urging global production networks
stress the complex sets of intra -, inter- and extra firm networks, related to each stage of
production and distribution of a good or service, the network density is an appropriate
indicator of the structural development of the network. Furthermore, it is meaningful to study
the network density in order to obtain a comprehensive view of the evolution of the EU
production network over time. The density of the network measures the average value of all
existing ties between EU countries. An increase in network density over time would than
indicate that the countries in the EU become more integrated and more interdependent with
respect to their production. Table 7.8 presents the network density of the intra-EU FDI

network over time.

Table 7.8 Density of the total intra-EU FDI network

Period Average value Std Dev
19821986 46 24 22219
1987-1991 31352 56393
19921994 39485 FA0.57
19972001 171475 393011
2002- 2006 151934 309812

Source: Appendix | tables 1.2 - 1.6
Notes: a. UCINET computer program applied (Borgatti, Everett and Freeman 1996)

b. The average value of the network of all links between the nodes or EU countries.

As expected the density of the FDI network in the EU increases. However, the last examined
period (2002-2006) indicates a stagnation or even a slightly decrease in average density value.

This result suggests that the integration process of EU countries rapidly proceeds until 2002 to



2006 and that during this period the process falters. A possible explanation for this outcome is
that the previously made intra-regional investments in the pre-period (until 2001) created the
interdependency among companies of EU countries and that in the post-period (from 2002)
companies do not consider entering a country’s company anymore but focus more on
expanding the existing FDI relation through intra-firm trade. The intermediate inputs are than
traded between different parts of a firm located in different EU countries. In order to examine
the European integration process through the complex interrelationships among the networks’
members more closely, the next section focuses on the interconnection of FDI and

international trade within the EU.

7.3.5 Intra-industry trade within the European Union

After the Second World War, when the economic integration program established in the EU,
intra-European trade flows increased. Particularly with the implementation of the single
market the relative expansion of intra-EU trade occurred. These patterns are consistent with
each EU member country. As economic integration in the EU progresses, trade patterns
within the region are displaying a greater complexity, since IIT is growing in importance.
This shifts the emphasis from country-specific determinants or comparative advantages of
trade, towards industry-specific trade determinants such as economies of scope and external
markets. Based on the assumption that 1IT is closely related to offshore production by
multinational enterprises, this paper uses the Grubel-Lloyd index to measure the extent of IIT
and in order to gain more explanatory power to determine the structure of the FDI interaction
pattern within the EU. A high Grubel-Lloyd index then represents a high integration of intra
firm trade. In this section a light will be shed on each member country’s IIT and on the IIT of

industries within the EU.

[T by country
Table 7.9 reports the Grubel-Lloyd index for intra-EU trade in manufactured goods by each

member country.
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Table 7.9 Intra-industry trade by EU15 countries, 1982-2006

Country 1982.1986  1987-1991 | 19921095 | 1997-2001  2002-2005
Austria 0,45 0,42 0,49 0,53 0,32
Denmark 0,53 0,56 0,53 0,52 0,55
Finland 0,44 0,45 0,43 0,43 0,40
France 0,63 0,66 0,69 0,66 0,64
Germany 0,62 0,66 0,60 0,71 0,74
Creece 0,25 0,23 0,24 0,24 0,23
Ireland 0,4 0,47 0,43 0,41 0,40
Italy 0,47 0,53 0,54 0,53 0,57
The Netherlands 0,54 0,60 0,63 0,65 0,65
Portugal 0,31 0,36 0,35 0,36 0,45
Spain 0,44 0,53 0,59 0,60 0,60
Sweden 0,53 0,56 0,54 0,51 0,54
K 0,64 0,66 0,67 0,65 0,70
EU 0,49 0,52 0,53 0,52 0,54

Source: SourceOECD database
Note:  a. Unadjusted Grubel-Lloyd indices, calculated from SITC (Rev 2) three-digit statistics, weighted by

values of the intra-EU imports and exports of manufactured goods.

The results show an increase in 1T for all countries from the first period (1982-1986) to the
last period (2002-2006), with the exception of Greece and Ireland. Looking at the total period,
these countries have furthermore the lowest IIT compared to all the other countries. Most
pronounced is the relative expansion of 11T in the 1982-1991 period, what coincides with the
Pre-Single market period of negotiation and implementation.

The highest intra-EU IIT applies to France, Germany, The Netherlands and the UK.
Additionally, 1IT increased relatively more in Italy, Portugal and Spain, which initially had
low IIT. This indicates convergence towards the core countries and to the extent that 1T
reflects intra firm trade, this indicates that there is an upward trend of industrial dispersion.
The T findings are in line with the convergence of centrality indices within the EU15.
Within section 7.3.2 France, Germany the Netherlands and the UK were found to be the main
receivers as well as investors of FDI and now also turn out to have the highest levels of intra
industry trade. The combination of high intra industry trade and high levels of FDI reflect the
extent to which MNEs have organized their (fragmented) production operations across these
countries. In addition, the more rapid increase in intra EU FDI and intra industry trade of
Italy, Spain and Portugal indicate that also these peripheral countries have become more

integrated into these European networks of production.
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IIT by industry

In table 7.10 the IIT averages (STIC 3-digit sectors) are decomposed to SITC one-digit
sectors, in order to examine whether the trends in the aggregated IIT are driven by specific

industrial sectors.

Table 7.10 11T by industry in the EU15, 1982-2006

Industry 10821986 | 1987-1001 | 1902.199§  1997-2001 2002-2006
p |Foodandlive animals 0,41 0,44 0,46 0,48 0,50
1 Beverages and tobacco 0,49 051 052 0,49 0,52
2 | Raw materials (except fuels) 0,41 0,43 0,42 0,43 0,43
3 Ilinerals, fuels, lubricants etc. 032 039 0,41 039 0,47
4 | &nimal and vegetable oils 0,45 052 052 0,53 0,57
5 |Chemicals 0,54 0,56 0,57 0,56 0,56
6 Manufactures, by material 0,58 neal nal nel1 nal
= | Machinery and transport equip. 0,58 062 062 0,62 0,62
g | DMiscellaneous manafactures 0,57 059 062 0,63 0,61
g |Coodanes. 0,44 053 0,50 0,50 0,42
5.g | Manufactures 0,57 0,59 061 0,40 0,60

Source: SourceOECD database

Note: a. Thistable only covers the IIT of manufactures among EU countries.

IIT increased for all sectors between the first period (1982-1986) and the last period (2002-
2006), but table 7.10 shows considerable differences in IIT developments among sectors. The
highest levels of intra-EU industry trade can be observed for the “machinery and equipment”
and the “miscellaneous manufacturing” industries, which consist mainly of technology
intensive and knowledge based industries. This is in line with expectations, because the more
complex manufacturing products are the more likely it is to benefit from splitting up the value
chain across different countries. That is because sophisticate manufacturers often make use of
a large variety of components and processes in which economies of scale can be achieved
(OECD, 2002). Furthermore, complex manufacturing products are also characterized by large
varieties of differentiated final consumer goods, what facilitates two-way trade in similar but
heterogeneous products. In addition, the more traditional and resource intensive industries
(food, basic metals and minerals and the wood and paper industries) report relatively low 1T
levels. These low shares of IIT may be explained by the fact that goods from these industries
are characterized by relatively uncomplicated transformations of raw materials, for which

division across different countries is less suitable.
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8. Conclusions and discussion

In this chapter the conclusions will be drawn (8.1) with respect to the research question(s) and
some research recommendations are provided in the discussion part (8.2).

8.1 Conclusion

Previous research (e.g. Rugman 2001, Ohmae 1985) signified that the emerging
internationalization and globalization processes, reflected in international economic activity,
predominantly obtain an intra-regional occurrence. MNEs explore to obtain linkages outside
the home market by foreign direct investments (FDI), international trade and non-equity
arrangements (e.g. licensing). However, a significant share of trade and FDI takes place
among countries which are bounded by Regional Integration Areas, such as the EU.
Invigorated by the liberalization of political barriers, the opportunity for MNEs located in the
EU to invest in other member countries located within the same integrated geographical
region has become easier. The regional integration program lowered the trade barriers and has
given an impetus to the spatial interaction of international economic activity within the
European Union (Molle, 1994). However, this increasing economic activity among EU

countries does not apparently implicate that the EU is thereby economically integrated.

Therefore this paper tangles with the following research question:

To what extent is the European Union economically integrated in the 1982-2006 period?

In order to determine to what extent the EU can be regarded as one economic entity, this
paper provides a comprehensive framework which combines the theory of international
production with the theory of economic integration. With FDI as an indicator of economic
relations this paper examines the network relations within the EU15 over the years spanning
from 1982-2006, and therewith the functional integration process of the EU region. The
functional integration process or changing FDI network relations in the EU do not happen in a
vacuum. To assess the functional integration process of the European Union it is inevitable to
obtain a better understanding of the context wherein economic activity takes place and to
what extent this context is developing over time. Accordingly, this paper provides a study of
the changing EU countries -the nodes of the intra-EU FDI network- and of the institutional

developments -the network environment- in which the economic activity takes place.
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Hence, this paper has been composed into three modes of integration (Structural, Institutional
and Functional mode of integration), in order to provide a comprehensive notion of the
European economic integration process and to answer the research question properly.

The functional integration process of the EU

The empirical study of the geographical distribution of FDI activity within the EU unveils a
major feature of successful regional economic integration: the convergence of FDI activity
within the EU over time. While there is a major upsurge observable in absolute intra-EU FDI
activity in the years spanning from 1986 to 1991, substantial is the converging process which
is evident in the decreasing intra-regional inequalities of FDI activity. The results show a
relative increase in FDI activity of the periphery region (Spain, Portugal, Greece and Italy)
compared to the core region. Especially in the period 2002-2006 the relative FDI activity in
the other inter-regional groups decreased compared to the FDI intensity in the Periphery-
Periphery group. This suggests that the peripheral countries’ ownership- and locational
advantages increased substantially and that the hierarchy of the inter-regional FDI network
becomes more converged. The underlying vital conclusion based on this outcome, is that the
EU regions become more integrated over time and the strong relative growth rates for FDI
activity originating from the periphery region indicates that companies from these countries

become more involved in the EU network of economic activity.

In addition, the European integration process is evident in the declining degree of network
centrality over time, which suggests that the EU-countries become more integrated over time
with respect to their FDI activity. While in the 1980's and the early 1990's some countries had
a dominant position in the network, over time EU countries’ positions in the network seem to
equalize or integrate. Nevertheless, the Central European economies (Germany, UK, Ireland,
France, BLUE and The Netherlands) remain the dominant countries of investing and
receiving FDI within the EU over time. So, the core countries remain core countries with
respect to FDI activity, although the relative importance of periphery countries increases over
time. Furthermore, the distribution of FDI activity among EU countries is predominantly
among nearby countries, which suggests that physical distance and to a smaller extent cultural
links (e.g. common language) still play a major role. This is also evident in the empirical
results, which shows a negative relation of the physical distance between two EU economies
and the bilateral intra-EU FDI activity over time. So, although the EU eliminated its economic

barriers, differences in culture, consumer taste and language still force companies to locate in
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close proximity to the market. However, the impact of proximity between EU countries

becomes of less importance in the FDI activity in the last five examined years (2002-2006).

Another prominent result, which confirms the ongoing European economic integration
process, is that the density of the intra-EU FDI network becomes stronger over time. This also
suggests that the European production network has developed into a more complex economic
relational network which has increased the economic interdependency among EU countries.
Moreover, the estimated Grubel Lloyd indices support these findings, with the increase in
intra-firm and intra-industry trade. The composition of the economic activity pattern within
the EU changed into geographically dispersed and functionally fragmented production
processes. The highest levels of 11T are found for France, Germany, The Netherlands and the
UK, while higher growth rates were found for countries which initially had the lowest levels
of IIT.

Inter-relations

The transforming intra-EU FDI network is closely related to the other two modes of
integration and vice versa. The European functional integration process is mutually affected
by the economic structural changes and the institutional developments within the EU, as is

evident in this paper.

The institutional environment is the context in which FDI activity takes place and is an
important pillar of the European integration process. Institutional steps taken by the EU
governments have provided a legislative framework in which goods, labor and capital flows
can move freely across the member's borders, which has given an impetus for the rapid
increase of intra-EU economic activity (e.g. 1986-1991). Within this study, complementary
evidence is found that the institutional conversions introduced by the EU government -the
introduction of the Euro and the Single Market Program- breed a positive impact on the
integration process within the EU. One can say that the institutional steps taken within the EU
have contributed to the intensification of economic relations and interdependency among EU
members. Moreover, the equalizing effect of FDI activity within the EU since 1992,
corresponds with the introduction of the European Single market program in 1992. This
suggests that the economic institutional initiative taken by the Union has led to further

integration of the intra-EU FDI network.

97



However, with the finding that the institutional environment has contributed to a significant
increase of economic linkages among EU member countries, the nature of this process is not
yet clarified. Within this study it is tried to capture the adjustment of MNEs to this new
institutional environment by analyzing the industrial restructuring of economic activity on the
one hand and by observing changes in FDI network patterns as well as in the underlying

motives to undertake FDI on the other hand.

The results show evidence on the existence of a decrease in inequalities (e.g. more
homogeneity) between EU countries in terms of their economic structure, which indicates that
EU countries converged over time. This process of increasing homogeneity among EU
countries is in line with the growing economic interdependency among all EU countries and
suggests a mutual relation.

Furthermore, consistent with theory the process of European integration coincides with a
restructuring of industrial activities. Overall, the EU countries showed an increased
specialization in services as opposed to the manufacturing industry. The increasing
importance of the strategic-asset seeking motive, underlines the deindustrialization process
and the emergence of knowledge intensive service industries. Nevertheless, the peripheral
countries remained more manufacturing orientated economies as compared to the EU core

countries (Germany and Finland form the exception).

Within the 1982-2006 period two qualitatively different processes of integration can be
distinguished. In the first observed period (1982-1986) the market-seeking motive played a
dominant role, but over times the importance of this motive declines while the strategic-asset
seeking motive gains importance over time. So, while functional linkages among member
countries were first given impetus by market-seeking motives, over time strategic-asset
seeking motives started to play a bigger role in the decision making process to invest abroad.
This implies that bilateral FDI flows within the EU were previously affected by the market
size or demand potential and later on more subject to the EU countries’ obtainable
knowledge. The increasing importance of the strategic-asset seeking motive, underlines the

deindustrialization process and the emerging knowledge intensive service industries.

Additionally, the EU as a whole has attained a more specialized manufacturing industry
towards the “chemical” and “equipment” industries, which are both categorized as technology

intensive sectors. The European “textile” industry on the other hand became less dominant
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over time and started to concentrate in the Southern peripheral countries. However,
geographical concentration and specialization patterns seem to be driven by different forces.
Some industries have become geographically more concentrated while others did become
more dispersed. For the more traditional sectors, such as “textile” and “leather” industries, an
increased industrial concentration in the Mediterranean countries can be observed, which is in
line with the traditional theory of comparative advantages. However, with respect to the
modern, high skilled labor intensive industries a different pattern is revealed, which is more in
line with Krugman's (1991) model. Within this model, Krugman (1991) theorized that by a
first reduction of barriers, industries would concentrate in the largest core economies and
export from there to the other regions. However over time, by a further reduction of trade
barriers, also smaller and peripheral countries would be able to strengthen their positions in
these industries.

With respect to the functional linkages, this dichotomy between core and peripheral regions is
also observable. Core countries already were involved in international networks and
strengthened their positions by specializing in services and by the modern industries, which
underpins the observed increase of strategic asset seeking FDI. The Peripheral countries on
the other hand, initially attracted relatively large shares in the more traditional industries as a
result of the reduction in trade barriers, what can be explained by its comparative advantage
within these industries. However, the strong relative growth rates for FDI activity originating
from the periphery region indicates that companies from these countries become more

involved in networks of economic activity throughout the European Union over time.

In conclusion, the empirical findings show strong signs of the evolving economic integration
process within the European Union and that the process had a more transformative impact on
some member states than on others. Based on the Balassa stages of integration it can be
concluded that the institutional integration of the EU is at an advanced stage. In addition, the
functional interdependency among EU members has grown drastically and the EU countries
show obvious signs of economic structural convergence. However, based on this paper the
EU region can not be regarded as one single functioning economic “entity”. Hence, some EU
countries are still quite loosely connected in terms of economic involvement (e.g.
Scandinavian and Mediterranean countries) and EU policy should aim at further realization of

the economic cohesiveness within the EU, in which this study provides valuable information.
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8.2 Discussion

European integration policies could stimulate economic co-operation through further positive
integration (the creation of common institutions) and negative integration (diminishing
economic barriers). These institutional steps are aimed to create a common policy framework
that leads to equal conditions for the functioning of all parts of the economy. So far, as a
result of the harmonization of national regulations, compliance costs for internationally active
companies decreased and it has been revealed that the integration policies have altered the
geography of production by the re-organization of MNE’s operations and strengthened the

functional linkages among the EU15 economies.

The purpose of economic integration is that all countries gain from the membership of the
European Union and therefore it may be relevant to conduct a thorough analysis of the effects
of European integration on the economic performance of countries. It should be interesting to
assess whether the convergence of economic structures and the higher degree of functional
linkages among the EU15 countries also resulted in the desired increase of economic
performance in all regions and industries. Within this study evidence is found of a
restructuring of industrial activity throughout the Union which is expected to have led to a
more efficient division of production, based on a country's comparative advantages and
greater economies to scale. However, there is also the possibility of negative side effects such
as high adjustment costs or job losses in industries that relocate to other countries. The variety
of positive and negative effects of the integration process on the EU is beyond the scope of

this research, but might be interesting to assess in future research.

Furthermore, some other research recommendations can be made regarding the economic
integration process of the EU, which may contribute to this study. Future research could be
done on the comparison between manufacturing and service industries or countries and the
degree of integration within the EU. Some industries might be more involved within cross-
border networks than others and also the motives to undertake FDI are likely to differ
between industries. Furthermore, MNEs can be organized vertical or horizontal which makes
it even more difficult to theoretically deduce the integration process. However, at this time
bilateral intra-EU FDI data is incomplete at the industry level, which makes it impossible to
carry out similar analyses at a more disaggregated (industry) level. When more disaggregated

data becomes available it is interesting to take a closer look to the process of integration from
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an industry perspective as it will definitely contribute to a better understanding of the nature
of the process of European integration.

Another research recommendation that could improve the quality of this study, is to compare
the results of the EU with other considered regional entities (e.g. ASEAN, NAFTA and/or the
Mercosur). The other Regional Integration Areas could be used as a point of reference, what
allows to compare the degree of economic interaction between the EU countries and that of
other integrated areas. It allows furthermore to assess and to compare the impact of different
stimulating integration policies.

Additionally, it might be sufficient to associate the intra-EU economic activity with the
individual intra- EU countries’ activity, in order to determine whether the EU functions as one
entity. When the EU is actually functioning as one fully integrated area, it can be expected
that there are no major differences in the degree of economic interaction within and between
countries of the integrated region, when it is controlled of economic size and distance. By
using a single European country as a reference group it can be analyzed whether trade and

FDI are flowing as freely within as between member countries.

Finally, it could be argued that this paper analyzed a relatively short time period, while
convergence and integration are long-run processes. Although a catching up of peripheral
countries towards the EU core (e.g. Ireland which transformed from an agricultural country
into one of the most countries in Europe) is observed, this process is still unfinished and can
not be taken for granted (e.g. Greece and Portugal which has remained highly specialized in
low-skilled labor intensive traditional industries). So, time will tell whether the European
Union will ever be regarded as one economic region, especially when the EU continuously
enlarges. With the Eastern enlargement of the EU the focus of policy makers will change
from North-South core-periphery integration to an East-West divide. The new Eastern
entrants are characterized by large structural differences and relatively low development
levels as compared to the EU15 average, which makes a fully integrated Europe an even

greater challenge.
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Appendices
Appendix | Origin-destination matrices from 1982-2006

Table 1.1 Defined countries

Au Austria
BLUE Belgium & Luxembourg
Den Denmark
Fin Finland

Fr France

Ger Germany
Gre Greece

Ire Ireland

It Italy

NL Netherlands
Por Portugal

Sp Spain

Swe Sweden
UK United Kingdom

Table 1.2 Origin destination matrix of intra-EU FDI, 1982-1986 (US$ in millions)

x - An ELUE | Den | Fin Fr [e=) (Gre Ira It HL For ip Swre TE ET-15
From
Ay 0 0 0 & 29 N4 | HA 0 7 H.4. 1 0 1 45
ELUE N4 0 1 -5 108 a7 2 5 -1 78 & 19 1 a7 405
Dlen 1 4 0 1 17 25 0 1 1 I3 1 7 1 41 108
Fin 0 18 2 0 7 21 0 7 3 18 0 5 N 18 185
Fr 5 20 0 1 0 140 15 & 113 107 2 115 11 208 814
Ger 173 195 25 3 325 0 48 22 268 410 G4 316 16 e 2059
Gre Ha4 | HA 0 N4 2 1 0 0 N4 | HA. 0 0 L 3
Ire W4, 4 0 W4, 4 -6 W4, 0 M4 4 4 -1 11 23
It 5 117 -3 0 113 69 4 1 124 3 30 1 33 563
ML 26 ] 7 4 170 158 W4, 5 24 0 5 105 28 524 1525
Faor N4 3 -1 H.4. 5 0 H.4. 0 N4 0 0 0 -1 7
ip H.4. g -3 H.4. 13 & H.4. 1 7 12 0 0 12 65
Sare 4 48 59 72 75 &0 1 2 58 0 5 17 0 EE 567
TE 14 114 2 0 253 208 11 83 171 151 115 121 26 0 1504
ET-15 28 768 5 76 1102 | 848 78 37 700 100 221 741 175 1528 0

Source: International Direct Investment Statistics Yearbook (EUROSTAT 1991) and the SourceOECD database
Notes: a. Incomplete FDI data for specifically Greece and Ireland.

b. In order to simplify the data collection Belgium and Luxembourg will be considered as one country (BLUE)

c. For the years 1982-1984, the national currencies are transformed into Dollars according to the yearly

exchange-rates (source: www.stats.oecd.org/WBOS).



Table 1.3 Origin destination matrix of intra-EU FDI, 1987-1991 (US$ in millions)

\\\\ o | A ELUE | Den | Fin | Fr Ger | Gre | Ire It ML | Por | o Swe | UK | EU-15
From
Au 0 22 0 | Wa | 14 162 | M. 0 71 40 14 g 32 73 442
ELUE 312 0 32 2 53 | 1425 | o 99 | -144 | ssm | 57 215 | 53 550 3298
Den 1 i o 11 1z | 1 11 76 20 1% | 2z 43 146 | 240 1047
Fin 1 15 55 0 177 | 1m 2 1 40 | -1 [ 17 54 371 137 g9l
Fr 26 laz | 111 5 0 19 | 107 | 82 | 1140 | 1148 | 202 | 157 | 4% | 242 | oSl
Gey g5 | 0% | &7 36 | 1M 0 13 | 287 | e |1 | 1m | 1w | 2w | 2sm | 1aass
Gre 4. 1 0 | Ma. 1 5 0 0 11 | WA, | M4 2 Na. | & -5
Ire Wa. | 23 0 | Wa | 1= 93 | ma. 0 3 91 13 15 0 268 325
It 217 | 45 1 -1 stz | @a 39 4 0 261 17 275 15 197 217
HL 160 | 1167 | 4w 55 875 | 744 | 1w 13 207 0 g2 | 1482 | 2o | zess | s17s
For 1 7 0 | Wa | 13 0 0 0 2 2 0 72 0 11 113
Sp 4 119 2 | Ha | 1m | 12 8 3 &7 130 | 284 0 0 151 1101
Swe 11 15 | 277 | w9 g | 5w 2 441 s4 | 1me | 33 1% 0 10 | 4805
UK a1 507 59 13 | 15% | 583 98 201 | 511 | 183 | 243 | 127 | w4 0 G325
EU-15 g5 | sx0 | éem | 2 | eme [ 577 | ees [ Geo0 | w0 | ee | 112 | ee3m | 170 | 1osss 0

Source: SourceOECD database

Notes: a. Incomplete FDI data for specifically Greece and Ireland.

b. In order to simplify the data collection Belgium and Luxembourg will be considered as one country (BLUE)

Table 1.4 Origin destination matrix of intra-EU FDI, 1992-1996 (US$ in millions)

S To | A0 ELUE | Dem | Fin | Fr Ger | Gre | lwe It ML For | fp Swe | UE | EU-15
From
Au 0 &0 1 1 53| 3m 3 51 25 20 11 31 12 83 750
ELUE _157 0 51 o | 1M | 1w S| ommz| amz| wes 1| 4m| zm 66 5663
Den 40 110 o| 10 &1 &8 2| 21 17| 1= 20| 13| szm | s 1457
Fin 44 27 166 ol 1z | 2 ] 42 11| -122 1z s1| 4@ | 1w 1285
Fr 0 | 2155 16 25 0| 18 77| 137 | loea | 1257 | 195 | 1B g6 | 1181 o201
Ger 0@ | 1% | 3w | 118 | 26m o 100 | 4z | 1543 | zem | 300 | 1453 | 625 | ez 21637
Gre WA, | -1l 0| N4 -15 r o 0 1 7 0 4| M4 0 -1z
Ire N4 | 51 40| 18| 191 | 2% 3 0 23| 851 16| 148 ol 130 1574
It 55| 81 12 o | 1m0 | o= | 1| 1m 0| 7m 24 | 506 15| 2w K]
ML 145 | 2240 163 45 | 18w | 1357 | 162 | &% | 355 o 12| 7| 47| 1%s 10605
For 2 11 1 -1 3l 7 1 25 11 4 0| m -1 23 352
Sp 4 a0 0 1 12 | 105 2 &1 52 59| 267 0 4| 137 909
Swe 56 & 1% | 321 | 2m | 55w 4| 16| 1m| am 4 3l o 285 feE
TE e | 448 dgg | 131 | 284 | zom | 175 | 1w | soe | sms | 2w | esn | 4l 0 12445
ET-15 3 | oemes | 1865 | 71a [ lomo | el | 717 | sz | 47 | loe? | 1w | see | 27 | lo0m? 0

Source: SourceOECD database

Notes:

a. Incomplete FDI data for specifically Greece and Ireland.

b. In order to simplify the data collection Belgium and Luxembourg will be considered as one country (BLUE)




Table 1.5 Origin destination matrix of intra-EU FDI, 1997-2001 (US$ in millions)

"xx_\ o e BLUE | Den | Fin Fr Ger Gre L1 It ML Por ip S TE ET-15

From

A ] 3] 24 -15 46 fataa) u] -3 20 24 =157 43 lag 1&l 12705
ELUE 158 0| 2028 -5 5431 | 25259 25 L) B85 840 232 2530 BER | 15985 AO025
Den 20 1500 u] 442 455 17 10 278 182 52 4 2 730 598 497
Fin ] -47 274 u] 174 1725 ] 96 5 1180 -15 26 4059 2 75
Fr 20| 128 485 -3 ] B8 -140 576 1617 3958 187 1654 513 | ladsl 45647
Gar 78 [ 107991 371 189 | &l ] 424 279 | 1133 | -&3 341 [ 2082 | 282 | 10730 30519
Gre 1 -5 -1 | M4 7 -3 0| H.A. 3 28 1 4 0 35 15
Ire -2 1873 207 22 552 348 5 a] 41 1275 110 ) -6 265 5412
It 117 208 43 21 11794 149 40 2591 a] 756 172 395 106 14B5 2083
HL 22 TEF 107 381 5185 4507 201 2412 1256 o] 746 16249 1026 H852 32418
FPor 24 304 3 a] 24 1] 14 158 Fis 383 a] 1357 1 121 2581
Sp 37 4373 224 45 1105 T 12 257 50 1009 1054 a] 26 276 10561
Swae -2 756 1787 4077 552 1550 -2 144 155 737 36 195 o] 05 10581
i) 599 [ 22571 S 230 | Al | 24998 505 | SEE4 QE5 | THT 471 | 2858 | 8105 ] TR
E-15 4931 | &a445 | AES4 | 5315 | 20067 | TOR49 | 1100 | 9915 | 707 | 24973 | 3145 | 13086 | 15304 | 50589 ]

Source: SourceOECD database
Notes: a. Incomplete FDI data for specifically Greece and Ireland.

b. In order to simplify the data collection Belgium and Luxembourg will be considered as one country (BLUE)

Table 1.6 Origin destination matrix of intra-EU FDI, 2002-2006 (US$ in millions)

‘“\\\ To A ELUE | Dren | Fin Fr e Gre Ire It HL Por ip Sere TE EU-15

From

fn 1 141 309 28 199 33 20 25 309 243 27 an &l 207 2001
ELUE 5509 0| -532 2730 | 11402 | 5188 145 | 5739 | 2279 | 1'M01 g40 | 4957 | 877 | 653 54040
Den -125 -8 1] &0 252 | 1451 12 -7 143 449 23 157 529 451 3413
Fin =] 1173 | -330 1 -4 -0 -3 -51 -3 301 23 -7 -5 5l 541
Fr 318 | 10081 343 170 0| 3w 72| leme | deps | 4991 A% | laM 587 | 8321 3247
Ger 230 64 33 442 | 3204 1] 55 5| -514 | 2249 a1 306 | 1ME | 84 2241
Gre 1 3l 1 -2 57 32 0 32 8 -24 2 & 1 1236 2%
Ire 20 3209 -8 22 | 1007 | 2192 & 1 95 [ 1299 la | 12g | -162 | 238 11574
It al4 452 26 a3 1a7s 5199 20 287 0 alay 0 553 a3 add 14713
HL 480 2353 62 160 | 4387 | 4577 il 38l | 5830 0 112 | 3485 a01 | 23884 S2M8
Por -19 -I73 550 1] 34 -2 &7 217 -10 531 1 = 30 50 1904
ip 254 2978 130 142 4a01 1515 141 -8 181 2035 2538 1] 312 | 14319 30054
S 103 2130 | 139 | 3140 655 264 7 &00 32 42 -35 14 0| 1094 112539
UK 518 3909 TR 38l | 832 [ 2301 205 | 15 | 1172 | &5 217 | 392 | 4385 1 34129
EU-15 Slas | 3EE0 | 5108 4271 | 3amad | 27218 1435 | 10230 | 15544 | 41152 4430 | 18050 ao05 | AER5 1]

Source: SourceOECD database
Notes: a. Incomplete FDI data for specifically Greece and Ireland.

b. In order to simplify the data collection Belgium and Luxembourg will be considered as one country (BLUE)



Appendix Il Structural integration

Appendix 11.1 PCA

Before clustering the fifteen EU countries the sixteen original variables (see table I1.1.2) will be
reduced to five components with a principal component analysis. The components will be derived in
decreasing of importance. The first components account for the bigger part of the variation in the data.
This way a smaller set of variables will be used for the hierarchical cluster analysis without losing a lot
of information. In table I1.1.1 the total variances of the first five components are explained.

Table 11.1.1 Total variances of the Principal component analysis

Component  Initial Eigenvalues Rotation Sums of Squared Loadings
Total Total % of Wariances Cumulative %
1 5246 4.004 26,694 26.694
2 3827 3.247 21.645 458.340
3 1.929 2183 14,555 B2.895
4 1.143 1.8496 126348 75533
5 854 1.370 9132 84664

This table shows that with four components the initial eigenvalues stay underneath 1, but taking into
account the other approaches it might be appropriate to use five components. One other approach is to
retain all the components that cumulatively explain for at least 80 percent of the total variance. In this
table it is obvious that the first five components explain for 84.66% the total variances of the data.
Furthermore, the scree plot shows a breaking point between four and five components, which remains
subjective (see figure 11.1.1). The components before the breaking point in the plot will be retained.
One can say that from the fifth component on the line is almost flat, which could mean the breaking
point. The first five components account for the highest share of the total variance and the successive
components contribute very little to the total variance. So, according to the scree plot, the first five

components will be extracted.

Figure 11.1.1 The Scree plot
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The rotated component matrix contains all the component loadings. It shows the correlations between

the variable and the component. Correlation values fluctuate between -1 to +1. The loadings higher

than .6 will be considered as important variables in that component.

Table 11.1.2 Rotated component matrix

Rotated Component Matrix

Variables 1
Unemployment -.080
Export 230
Import 139
0P 231
Industry, value added -377
Service, value added B45
Fopulation -103
GDP growth 224
GOP per capita 651
VWages 863
High Education 885
Inflation -828
Labour productivity 724
RaD 282
Patents 131

Varimax with Kaiser Normalization

Components

2 3 4 3
073 -.061 A63 -911

-.183 4930 176 072
-. 265 A28 087 038
491 -174 -127 -078
A54 47 825 -.004
091 -.044 - 700 083
873 -.309 021 -212
-272 094 755 -.059
259 2491 019 404
189 0494 -170 0494
-.062 004 - 106 042
-2 -.202 -128 045
266 386 -174 229
635 -104 -.0eg 381
A1 006 -.038 0491

The first component shows high components loadings on GDP per capita, wages, high education,

inflation and labor productivity. This factor will be characterized as the ‘purchasing power

component’. The second component has high component loadings on GDP, Population, R&D and

Patents. This component can be characterized as ‘market size and innovation component’. The third

component will be illustrated as the ‘international activity component’, with high correlation on export

and import. The variables that contribute to component 4 are; industry (value added), service (value

added) and GDP growth. This first component characterizes the market structure and will be labelled

as so. According to the negative loadings on service in this component, one can interpret this as a

‘manufacturing component’. Than the fifth is a unique component. It only has one variable that has a

high component loading on unemployment.



Appendix 11.2 Hierarchical cluster analysis
Now that the data is reduced in the principal component analysis, the hierarchical cluster analysis can
be performed. Clusters will be obtained subjectively and may differ per individual periodical analysis.

In order to cluster, the intra- and inter-cluster distance will be taken into account.

1982-1986 period

Figure 11.2.1 Dendogram of the EU15, 1982-1986

Dendrogram u=sing Average Linkage (Between Groups)

Rescaled Discance Cluster Combine

CASE 1] 5 10 15 z0 25
Label Nuth sd=——————=— et (ELL e ——— e m——— e ——— *
hustria 1
Sweden 13 Il—

Finland 9

Dermark 3 E——
France 5 :I—
Italy =]

Germany &

TE 14 :'
Be 2

Ireland =] —J
Spain 12
Gresce T J

Portugal 11

Table 11.2.1 Country clusters 1982-1986

Austria, Sweder, Finland and Denmark
Fratice, Italy, Germaty atd TTE
Eelgium, Netherlands and Ireland
Spain

| k| R k| e

Fortugal and Greece

Figure 11.2.1 presents the dendogram of the first examined period (1982-1986). This graphical
presentation of the cluster analysis indicates a few EU countries that show strong similarities. Austria
and Sweden, France and Italy and Greece and Portugal are homogeneous countries according to the
cluster analysis. When taken the intra cluster distance on a broader scale, more clusters can be
obtained. According to observable intra cluster distances showed in the dendogram, the fourteen EU
countries can be classified in 5 clusters. Then, the first cluster one consists of four countries; Austria,
Sweden, Finland and Denmark. This first cluster has the closest inter cluster distance between the
countries of the so called cluster two; France, Italy Germany and UK. Within this cluster is France

more similar to Italy and Germany more to the United Kingdom. The next cluster that merges with the



first two clusters is the cluster consisting of the following EU countries; Belgium, The Netherlands
and Ireland. In which Belgium and The Netherlands have the smallest intra-cluster distance. In this
examined period Spain more or less forms a cluster on its own, which joins the former cluster before
the first two clusters will unite. Finally, Greece and Portugal as a single cluster merges with the rest.
Greece and Portugal as similar countries, with respect to their economic structure, seem quite
heterogeneous to the other EU countries according to this dendogram. All created country clusters
from the period 1982 to 1986 in the EU are presented in table 11.2.1.

1987-1991 period

Figure 11.2.2 Dendogram of the EU15, 1987-1991

Dendrogram using Average Linkage [(Between Groups)
Rescaled Discance Cluster Combine

CASE o 5 10 15 20 25
Label Hum +$=——=m—==- e o e e e o o +

hustria 15 :I—
Finland 18

Portugal 25

Sweden 27
Denmark 17
Gresce 21

Be 16
Hecherla 24 J
Ireland Z2

France 15 :I—
Italy 23

UK 28

Spain 26
Germany 20

Table 11.2.2 Country clusters 1987-1991

Belginm, Metherlands
France, Ttaly, TR
Austria, Finland, Fortugal
Germatiy

Ireland

Greece

Spain

Swreden
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The subsequent examined period from 1987 to 1991 is classified into nine clusters, presented in figure
and table 11.2.2. In this period Austria and Finland are still homogeneous, but the composition of the
cluster changed compared to the previous period. Now Portugal, which was very strong connected
with Greece, merges with Austria and Finland. Sweden, Denmark and Greece are now quite
heterogeneous compared to the other EU countries and each form a cluster on its own. As for Belgium
and The Netherlands they are still considered homogeneous, although to a lesser extent. Furthermore,
in this period France, Italy and the UK still compose a cluster, except for Germany who dropped out
and formed a new cluster on its own. Overall, the intra-cluster distances seem to have increased over
time, indicating that during 1987 to 1991 the EU evolved into a more heterogeneous region compared

to the previous five years.

1992-1996 period

Figure 11.2.3 Dendogram of the EU15, 1992-1996

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluscer Combine

CASE Q =] 10 13 20 23
Label Num  +————————— - e e - +
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Table 11.2.3 Country clusters 1992-1996

Belgium, Hetherlands
France, [taly, UK
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From 1992 until 1996, the fourteen EU countries are categorized in eight clusters, presented in figure
and table 11.2.3. In this period a strong homogeneity can be observed between the countries Austria,
Denmark and Sweden. Furthermore, a connection can still be spotted between Italy, UK and France
and Belgium with the Netherlands. However, over time the intra-cluster distance between Belgium
and the Netherlands increases. Finally, Spain Germany and Ireland grow further away from the other
EU countries, because the inter-cluster is large between the other EU countries. Each of these
countries develops an individual cluster. Apart from these three countries this period suggests a more
converged EU region with smaller intra- and inter-cluster distances as compared to the previous ten

years.

1997-2001 period

Figure 11.2.4 Dendogram of the EU15, 1997-2001

Dendrogram using Ahverage Linkage (Betwesn Groups)

Fe=scaled Distance Cluster Combine
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Table 11.2.4 Country clusters 1997-2001

Belzium, Methetland

France, Ttaly, TE

Austria, Bweden, Denmark, Portugal
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In the period 1997-2001 the countries are grouped into six clusters, see table 11.2.4. Remarkable in this
dendogram is that Portugal joined the cluster with Austria and Denmark and that Sweden indicates a
larger intra cluster distance to these three countries. However, they still make one cluster, including
Portugal. Not so extraordinary are the clusters Belgium and the Netherlands and France, Italy and the
UK. Furthermore, Spain seems to have hooked up with Greece and to a certain extent Finland.
Germany and particularly Ireland show dissimilar economic characteristics compared to the rest of the
EU countries. Also in this examined period the outcome provides signs of a more homogeneous

region, with intra- and inter-cluster distances becoming even smaller, except for Germany and Ireland.

2002-2006 period

Figure 11.2.5 Dendogram of the EU15, 2002-2006

Dendrogram using hverage Linkage (Becween Groups)

Bescaled Distcance Cluster Combine
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Table 11.2.5 Country clusters 2002-2006

Belgium, Hetherlands

France, Italy, UE

Austria, Swedern, Denmark, Finland
Cermany
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Greece
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Portugal Bpain

The period 2000 to 2004 shows seven clusters, see figure and table 11.2.5. Most of the clusters provide

the same composition as before. The only differences that can be discovered are all Scandinavian



countries, including Austria, merge in one cluster and that Portugal and Spain shows a relatively small
intra-cluster distance.

Compared to the first ten examined years (1982-1991) the EU countries became more homogeneous,
indicating that the EU as a region converged over time. However, the last ten examined years (1997-
2006) show no significant differences, except that Ireland, Germany, Belgium and the Netherlands
become more diverged to the rest of the EU.

Figure 11.2.6 Core & Periphery countries in the EU, 1982-2006
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Appendix 11.3 Concentration of industries in the EU, per country and per stable cluster

Table 11.3.1 Classification of the industries

Sic code Manufacturing industries
15-16 FOoOD , BEVERAGES AMD TOBACCO

17-14 TEXTILES, TEXTILE , LEATHER AMD FOOTWEAR
20-22 WooD, PULP, PAPER, PRIMTIMNG AMD PUBLISHIMG
23-26 CHEMICAL INDUSTRIES

27-28 BASIC METALS AMD FABRICATED METAL

24 MACHINERY

30-34 ELECTRICAL, OPTICAL AMD TRAMSFORT EQUIPMENT

Sic code Service industries
a0 WHOLESALE ARD RETAIL TRADE OF MOTORNWEHICLES AMD -CYCLES
a0-51 OTHER WHOLESALE AMD RETAIL TRADE

53-55 HOTELS AMD RESTALIRANTS

B0-63 TRAMSFORT AND 5TORAGE

G4 FOST AND TELECOMMUMNICATIONS

B5-67 FirAMCIAL INTERMEDIATIOMN

To-74 REAL ESTATE, RENTIMG AND BUSIMESS ACTIVITIES

Source: European NACE (rev. 1) Classification.



Concentration of industries in the EU

Table 11.3.2 Herfindahl-index in the EU per industry, manufacturing and service

Herfindahl-index per country in the EU, 1982-2006

Country Industry ‘82786 | 8701 | 02706 | ‘0701 | ‘D206
hanufacturing 0.145 0.146 0.148 0.151 0.154
Au Service 0.207 0.204 0.206 0.z2ov n.z209
Manufacturing 0.1549 0.158 0.160 0.162 0.16E
Be Service 0.203 .20z 01849 0.203 n0.210
hanufacturing 0.153 0.154 0.146 0.159 0.161
Den Service 0231 0.219 0.218 0.223 0.226
hanufacturing 0.161 1.163 1.1649 1.164 1.170
Fin Service 0211 0.201 0.189 0.207 0.216
Manufacturing 0.155 0.154 0.145 0.158 0.162
Fr Service 0.205 0213 0.21% 0.229 0.234

hManufacturing 0162 0168 0.168 0173 0178

Ger Service 0.220 0216 0.218 0224 0224

Manufacturing 0.180 0180 0174 0.175 0173
Sr Service 0197 n1az 0173 0170 01649
hanufacturing 0,175 0172 0176 0.196 0.201

Ire Service 0.1499 0194 0.198 0.1495 0.1495
hanufacturing 0158 01458 0.146 0.1454 0143
It Service 0179 n17a 0182 0187 0.198
Manufacturing 0163 0161 0.161 0.160 0162
ML Service 0224 0234 0.2 0254 0254
Manufacturing 0.211 0224 0.219 0.204 019y
Par Service 0.261 0249 0.245 0.233 0.237

hanufacturing 0154 0154 0154 0142 0141

=p Service 0.181 n1az 0.196 0.z2ov 0210

Manufacturing 0174 0176 0178 0.182 0.181
S Service 0218 0214 oy 0220 n.22a

Manufacturing 0.158 0.1485 0.153 0.1459 0163
LIk Service 0212 0215 0.220 0.227 0.230

Source: KLEMS DATABASE



Table 11.3.3 Herfindahl-index per Industry in the EU, 1982-2006

Industries SIC Time Periods

Mawnufacturing codes '82-‘86 | 8701 0296 9701 '02-‘06
Food industey 15-16 noi4 n.o14 n.o14 n.o017 0.01%
Textile industey 17-19 noie 0.01a n.o11 0.010 0.007
Wood and Paper 20-22 nolz 0.013 0014 0.015 0014
Chemical industry 23-26 0025 0.027 0.025 0.027 0.022
Metal industry 2728 002z n.021 0.019 0.023 0.024
Machinery 29 no14 n.014 0.016 0013 n.o14
Equipment 30-35 0.047 0.042 0.055 0.042 0.049
Total Manufacturing 15-35 0.151 0.152 0155 0.153 0.154
Service codes '82-‘86 | '87-01 0296 9701 '02-‘06
Wholesale and retail A0 0004 0.004 0.003 0.003 0.003
Other wholesale and retail 51-532 0123 n.114 n.111 0.029 0.093
Hotelz and Restaurants 5355 0.009 0.009 n.o1z n.o11 n.o1z
Transport and Storage al-63 no1e 0.016 0.016 no1z n.o1z
Communication industry a4 0004 n.004 0.003 0.002 0.002
Finaticial intermediation a3-67 noil 0.010 0.010 0.007 0.006
Feal estate & Business F0-74 n.oz4 0.042 0.047 0.081 0.091
Total Service A50-T4 0.204 0.204 0202 0216 0219

Source: KLEM DATABASE (see appendix X)
Note:  a. HHI of five year-periods
b. A higher H-index implies a higher degree of concentration within the EU15.
c. The Energy industry is excluded from the manufacturing industries and the community, social and

personal services are excluded from the service industries.



Concentration of industries per EU country

Table 11.3.4 Herfindahl-index per industry of Austria, 1982-2006

Austria 19521986 | 19571991 | 1992-1996 | 1997-2001 | 2002-2006
MANUFACTURING INDUSTRIES
FOOD INDUSTEY 0,020 0,020 0,022 0,020 0,014
TEXTILE INDUSTEY 0,018 0,013 0,008 0,00 0,003
WOOD AND PAPERINDUSTEY 0,016 0,019 0,021 0,021 0,020
CHEMICAL INDUSTHIES 0,027 0,024 0,025 0,026 0,026
METAL INDUSTEY 0,030 0,027 0,025 0,028 0,032
M ACHIMERY 0,012 0,013 0,015 0,017 0,020
EQUIFMENT 0,026 0,029 0,032 0,034 0,034
SERVICES INDUISTRIES
FWHOLESALE AND FETAIL TRADE 0,004 0,004 0,004 0,003 0,003
(JTHER WHOLESALE AND RETAIL 0,133 0,127 0,125 0,117 0,109
HOTELS AND RESTATURANTE 0,013 0,015 0,017 0,018 0,018
[TRANIPORT AHD STORAGE 0,022 0,020 0,020 0,019 0,018
POST A¥D TELECOMMUHICATIONS 0,004 0,004 0,003 0,007 0,002
FINANCIAL NTERMEDLATION 0,009 0,010 0,008 0,007 0,008
FE4L ESTATE 4WD BUSINESS ACTIVITIES 0,022 0,028 0,029 0,042 0,053
Table 11.3.5 Herfindahl-index per industry of Belgium, 1982-2006
mm 19821986 | 19571991 | 1992-1996 | 1997-2001 | 2002-2006
ACTURING INDUSTRIES
FOOD INDUSTREY 0,017 0,015 0,020 0,022 0,024
TEXTILE INDUSTEY 0,020 0,017 0,013 0,004 0,006
[WOOD AND PAPER INDUSTEY 0,007 0,009 0,010 0,011 0,010
CHEMICAL INDUSTEIES 0,03z 0,041 0,047 0,051 0,056
METAL INDUSTRY 0,036 0,031 0,029 0028 0,030
MACHINERY 0,005 0,005 0,005 0,005 0,003
EQUIPMENT 0,036 0,037 0,036 0,037 0,034
SFRVICES INDUSTRIES
WHOLESALE AND FETAIL TRADE 0,002 0,002 0,00z 0,002 0,002
[OTHER WHOLESALE AND RETAIL 0,114 0,110 0,094 0,024 0,088
HOTELS AND RESTAURANTS 0,004 0,004 0,006 0,004 0,008
TRANSPORT AND STORAGE 0,039 0,030 0,026 0,024 0,022
POST AND TELECOMMUNICATIONS 0,002 0,005 0,005 0,004 0,003
FINANCIAL INTERMEDIATION 0,016 0,015 0,013 0,011 0,002
FEAL ESTATE 4ND BUSINESS ACTIVITIES 0,020 0,035 0,04 0,072 0,080




Table 11.3.6 Herfindahl-index per industry of Denmark, 1982-2006

Denmarlk

1982-1986 | 1987-1991 | 1992-1996 | 1997-2001 | 2002-2006
MANUFACTURING INDUSTRIES
FoOOD INDUSTEY (1,04 0,042 0,041 0,036 0038
TEXTILE INDUSTEY 0,007 0,00 0,003 0,001 0,001
[WOOD AND PAPER INDUSTRY 0,020 0,023 0,023 0,026 0,023
CHEMICAL INDITSTRIES 0,020 0,121 0,03 0,027 1,030
METAL INDUSTEY 0,012 0,015 0,014 0,018 0,015
MACHINERY 0,024 (0,026 0,027 0,027 0,027
EQUIFMENT 0,023 0,023 0,022 0,024 0,027
SERVICES INDUSTRIES
[WHOLESALE 4ND FETAIL TRADE 0,003 {1,110 0,004 0,003 0,003
ICTHER WHOLESALE 4AND RETAIL 0,143 0,137 0,133 0,128 0118
HOTELS AND RESTATRANTS (1,00 0,003 0,005 0,006 0,006
TR4NSPORT 4ND STORAGE 0,019 0,018 0,019 0,016 0,014
POST AND TELECOMMUNICATIONS 0,004 0,004 0,003 0,003 0,003
FTHAHCTAL INTERMEDTATION 0,010 0,011 0,003 0,007 0,007
RELL ESTATE AND BUSINESS 4CTIVITIES 0,034 0,041 0,044 0,059 0,075
Table 11.3.7 Herfindahl-index per industry of Finland, 1982-2006
[Finland 1982-1986 | 1987-1991 | 19921996 | 1997-2001 | 2002-2006
MANTFACTURING INDUSTRIES
FoOOD INDUSTEY 0,014 0015 0,015 0010 0,009
[TEZXTILE INDUSTRY 0,015 0,003 0,003 0002 0,001
[WoOD AND PAPER INDUSTEY 0,069 0071 0,074 0,053 0,054
CHEMICAL INDUSTEIES 0,015 0017 0,017 0017 0,018
METAL INDUSTEY 0,010 0011 0,013 0017 0,022
B4 CHIVERY 0,015 0017 0,019 0,020 0,022
EQUIFMENT 0,025 0,024 0,031 0,044 0,044
SERVICES INDUSTRIES
WHOLESALE AND EETAIL TRADE 0,004 0,004 0,003 0,003 0,003
IOTHER WHCLESALE AND RETAIL 0,135 0119 0,107 0,103 0,100
HOTELS AND RESTATUTRANTS 0,009 0,009 0,00 0,003 0,00%
[TEANSPORT AND STORAGE (0,026 0,023 0,025 0,024 0,021
POST AND TELECOMMUNIC ATIONS (0,006 0,005 0,006 0,005 0,004
FINANCIAL INTERMEDIATION 0,00%] 0,009 0,00 0,004 0,003
REAL ESTATE 4MD BUSINESS ACTIVITIES 0,023 0,032 0,041 0,060 0,077
Table 11.3.8 Herfindahl-index per industry of France, 1982-2006
France 1982-1986 | 1987-1991 | 1992-19% | 19972001 | 2002-1005
MANUFACTURING INDUSTRIES
FooD INDUSTEY 0013 0015 0018 0,022 0,025
[TEXTILE INDUSTRY 0018 0,014 0,010 0,007 0,004
[WOOD AND PAPER INDUSTEY 0,010 0,012 0013 0,013 0012
ICHEMICAL INDUSTFRIES 0,023 0,024 0,025 0,024 (0,026
METAL INDUSTRY 0,029 0,028 0028 0,030 0,052
MACHINERY noil 0,010 0,010 0,010 0,009
EQUIPMENT 0,052 0,051 0,050 0,052 0,053
SERVICES INDUSTRIES
[WHOLESALE AND FETAIL TRADE 0,003 0,003 0,002 0,002 0,002
IOTHER WHCLESALE AND RETAIL 0,099 0,089 0,021 0,074 0,073
HOTELS AND RESTATTRANTS 0,005 0,006 0,006 0,006 (0,008
[TRANSPORT AND STORAGE 0017 0,014 0013 0013 0012
FOST AND TELECOMMUNIC ATIONS 0,004 0,004 0,003 0,003 0,002
FINANCIAL INTERMEDIATION 0012 0,010 0,009 0,007 (0,008
FEAL ESTATE 4ND BUSINESS ACTIVITIES 0,063 0,022 0,103 0,125 0,132




Table 11.3.9 Herfindahl-index per industry of Germany, 1982-2006

Germany 1982-1986 | 19871991 | 1992199 | 1997-2001 | 2002-2006
MANUFACTURING INDUSTRIES
FooD INDUSTEY noil 0,009 noil 0,014 0,015
[TEXTILE INDUSTRY 0,007 0,005 0,002 0,001 0,001
[WoOD AND PAPER INDUSTEY 0,010 0011 0,014 0013 noil
ICHEMICAL INDUSTRIES 0,027 0,026 0028 0,027 0,025
PMETAL INDUSTREY 0,020 0,020 0,021 0,021 0,021
MACHINERY 0,024 0,026 0,023 0,022 0,023
EQUIPMENT 0,063 0,072 0,063 0,074 0,0z
SERVICES INDUSTRIES
[WHOLESALE AND FEETAIL TRADE 0,004 0,004 0,003 0,003 0,003
IoTHER WHCLESALE AND RETAIL 0,149 0,139 0,132 0,117 0,101
HOTELS AND RESTATTRANTS 0,005 0,006 0,007 0,008 0,010
[TRANSPORT AND STORAGE 0,022 0,020 0015 0012 noil
FOST AND TELECOMMUNIC ATIONS 0,005 0,004 0,003 0,002 0,001
FINANCIAL INTERMEDIATION noil 0,010 0,009 0,008 0,007
FE&4L ESTATE AND BUSINESS ACTIVITIES 0,024 0,052 0,047 0,075 0,091
Table 11.3.10 Herfindahl-index per industry of Greece, 1982-2006
Greece 19821986 | 1987-1991 | 1992-19% | 19972001 | 2002-2006
MANUFACTURING INDUSTRIES
FOOD INDUSTEY 0,051 0,051 0,051 0,054 0,053
[TEXTILE INDUSTRY 0,062 0,062 0,067, 0,059 0,056
W00 AND PAPER INDUSTEY 001l 001l 001l 0,013 0,013
CHEMICAL INDUSTRIES 0,030 0,030 0,030 0,030 0,030
METAL INDUSTRY 0,009 0,009 0,009 0,010 0011
MACHINERY 0,003 0,003 0,003 0,003 0,003
EQUIPMENT 0,007 0,007 0,007 0,007 0,007
SERVICES INDUSTRIES
[WHOLESALE 4ND FETAIL TRADE 0,002 0,003 0,003 0,003 0,003
[OTHER WHOLESALE AND RETAIL 0,039 g 0,058 0,062 0,056
HOTELS 4ND REST ATTRANTS 0,015 0,015 0,019 0,021 0,021
TR4NSPORT AND STORAGE 0111 0,082 0,055 0,039 0,054
[POST AND TELECOMMUNICATIONS noil 0,002 (0,006 0,005 0,005
FINANCIAL INTERMEDIATION 0,009 0012 0,014 0,015 0,015
RE4L ESTATE AND BUSINESS ACTIVITIES 0,013 0017 0,019 0,025 0,035
Table 11.3.11 Herfindahl-index per industry of Ireland, 1982-2006
Ireland 1982-1986 | 1987-1991 | 199219% | 19972001 | 2002-2006
MANUFACTURING INDUSTRIES
FOOD INDUSTEY 0,074 0,062 0,051 0,041 0,047
TEXTILE INDUSTEY 0,023 0,017 0,010 0,003 0,001
[WOOD AND PAPER INDUSTEY 0011 0,012 0,014 0,015 0,016
[CHEMICAL INDUSTRIES 0,026 0,030 0,033 0,034 0,042
METAL INDUSTEY 0,005 0,005 0,004 0,004 0,005
MACHIMERY 0,004 0,004 0,004 0,004 0,003
EQUIFMENT 0,032 0,041 0,060 0,094 0,086
SERVICES INDUSTRIES
[WHOLESALE 4ND FET AL TRADE 0,005 0,005 0,005 0,002 0,002
[THER WHOLESALE AND RETAIL 0,125 0114 0115 0,095 0,096
HOTELS AND RESTATRANTS 0017 001 0,025 0,027 0,027
TEANSPORT AND STORAGE 0015 0012 0,002 0010 0,002
FOST AND TELECOMMUNIC ATIONS 0,002 0,003 0,005 0,003 0,003
FINANCIAL INTERMEDIATION noil 0014 0015 0,014 0015
FE&4L ESTATE AND BUSINESS ACTIVITIES 0019 0,024 0,026 0,041 0,044




Table 11.3.12 Herfindahl-index per industry of Italy, 1982-2006

Ttaly 1982-1986 | 1987-1991 | 1992-199 | 19972001 | zooz-2006
MANUFACTURING INDUSTRIES

FOOD INDUSTRY 0,00, 0,007 0,00%) 0,00%) 0,00%)
TEXTILE INDUSTRY 0,046, 0,049 0,046, 0,037 0,030
"WOOD AND PAPER INDUSTEY 0,007 0,002 0,002 0,007 0,007
CHEMICAL INDUSTFRIES 0,023 0,027 0,026, 0,027 0,026,
METAL INDUSTRY 0,027 0,02 0,024 0,020 0,054
MACHINERY 0,014 0,013 0,014 0,017 0,020
EQUIPMENT 0,054 0,032 0,030 0,025 0,025
SERVICES INDUSTRIES

"WHOLESALE AND FETAIL TRADE 0,006} 0,006} 0,005 0,004 0,004
THER WHOLESALE AND RETAIL 0,029 0021 0,020 0,071 0,067
HOTELS 4ND RESTAURANTS 0,005 0,005 0011 0,013 0,016
TRANSPORT 4ND STORAGE 0,030 0,024 0,019 0,021 0,017
[POST AND TELECOMMUNICATIONS 0,006 0,005 0,004 0,003 0,002
[FIM AMCIAL ITTERMEDIATION 0,018 0,015 0,01 0,011 0,00z
REAL ESTATE AND BUSINESS ACTIVITIES 0,021 0,040 0,045 0,065 0,024
Table 11.3.13 Herfindahl-index per industry of The Netherlands, 1982-2006

The Netherlands 19821985 | 1987-1991 | 1992-19% | 19972001 | 2002-2006
MANUFACTURING INDUSTRIES

FOOD [INDUSTRY 0,035 0,031 0,033 0,032 0,032
TEXTILE INDUSTEY 0,002 0,002 0,002 0,001 0,001
D00 ANMD PAPER INDIISTEY 0,025 0,028 0,032 0,028 0,026
CHEMICAL INDUSTRIES 0,028 0,030 0,031 0,031 0,033
METAL INDUSTEY 0,020 0,020 0,021 0,023 0,023
M4 CHIMERY 0,008 0,008 0,009 0,012 0,013
EQUIFMENT 0,045 0,042 0,033 0,05 0,05
SERVICES INDUSTRIES

WHOLESALE AMD FETAIL TRADE 0,002 0,002 0,002 0,001 0,002
OTHER WHCLESALE AND RETAIL 0,129 0,118 0,112 0,099 0,101
HOTELS AND REST ATTRANTS 0,003 0,004 0,005 0,005 0,005
TRANSPORT AND STORAGE 0,017 0,01 0,011 0,009 0,009
[POST AND TELECCOMMUNICATIONS 0,003 0,002 0,001 0,001 0,001
FIHAMCIAL TERMEDIATION 0,011 0,009 0,007 0,007 0,008
REAL ESTATE AND BUSINESS ACTIVITIES 0,058 0,028 0,101 0,132 0,129
Table 11.3.14 Herfindahl-index per industry of Portugal, 1982-2006

Portugal 1982-1986 | 1987-1991 | 1992.19% | 1997-2001 | 2002-2006
MANUFACTURING INDUSTRIES

FOOD INDUSTRY 0,017 0,014 0,018 0,016 0,018
TEXTILE INDUSTEY 0,143 0,160 0,153 0,132 0,121
MADOD AND PAPER INDIUISTEY 0,012 0,011 0,013 0,014 0,013
CHEMICAL INDUSTRIES 0,019 0,017 0,017 0,018 0,020
METAL INDUSTEY 0,009 0,008 0,009 0,010 0,011
B4 CHIMERT 0,003 0,003 0,002 0,003 0,003
EQUIFMENT 0,009 0,008 0,009 0,012 0,012
SERVICES INDUSTRIES

WHOLESALE 4MD RETAIL TRADE 0,008 0,006 0,008 0,007 0,007
ICTHER WHIOLESALE AND RETAIL 0,198 0,187 0,120 0,157 0,155
HCTELS AND RESTATRANTS 0,030 0,025 0,020 0,028 0,026
TRANSPORT AND STORAGE 0,015 0,015 0,011 0,010 0,009
POST AND TELECOMMUNIC ATIONS 0,001 0,001 0,001 0,001 0,001
FTHANCIAL INTERMEDIATION 0,005 0,005 0,005 0,004 0,003
FEAL ESTATE 4ND BUSINESS ACTIVITIES 0,005 001t 0,023 0028 0,033




Table 11.3.15 Herfindahl-index per industry of Spain, 1982-2006

Spain 1982-1986 | 1987-1991 | 1992-199 | 19972001 | zooz-2006
MANUFACTURING INDUSTRIES

FOOD INDUSTRY 0,029 0,030 0,032 0,026 0,024
TEXTILE INDUSTRY 0,027 0,023 0,012 0,012 0,015
"WOOD AND PAPER INDUSTRY 0,010 0,013 0,014 0,014 0,015
CHEMIC AL INDUSTFIES 0,033 0,030 0,030 0,031 0,033
METAL INDUSTEY 0,021 0,019 0,020 0,023 0,027
MACHINERY 0,004 0,004 0,004 0,005 0,006
FQUIPMENT 0,032 0,035 0,035 0,034 0,033
SERVICES INDUSTRIES

"WHOLESALE AND FETAIL TRADE 0,008 0,008 0,005 0,005 0,004
(CTHEE WHOLESALE 4ND RETAIL 0,106 0,106 0,105 0,110 0,108
HOTELS AND RESTAURANTS 0,022 0,024 0,023 0,024 0,026
TRANSPORT 4ND STORAGE 0,029 0,018 0,014 0,013 0,013
[POST AND TELECOMMUNICATIONS 0,003 0,002 0,002 0,001 0,001
[FIM AMCIAL ITTERMEDIATION 0,015 0,011 0,009 0,006 0,005
REAL ESTATE AND BUSINESS ACTIVITIES 0,011 0,025 0,039 0,049 0,053
Table 11.3.16 Herfindahl-index per industry of Sweden, 1982-2006

Sweden 19821985 | 1987-1991 | 1992-19% | 19972001 | 2002-2006
MANUFACTURING INDUSTRIES

FOOD [INDUSTRY 0,002 0,009 0,010 0,002 0,002
TEXTILE INDUSTEY 0,001 0,001 0,001 0,000 0,000
"W0OD AND PAPER INDUSTERY 0,044 0,043 0,044 0,036 0,033
CHEMICAL INDUSTHIES 0,014 0,014 0,014 0,015 0,016
METAL INDUSTEY 0,024 0,022 0,022 0,025 0,026
M ACHINERY 0,020 0,021 0,020 0,020 0,022
EQUIPMENT 0,063 0,067 0,062 0,077 0,077
SERVICES INDUSTRIES

"WHOLESALE AND) FETAIL TRADE 0,004 0,003 0,003 0,003 0,003
(OTHEE WHOLESALE 4ND RETAIL 0,132 0,121 0,112 0,099 0,092
HOTELS AND RESTAURANTS 0,005 0,006 0,005 0,006 0,006
TRANIPORT AND STORAGE 0,023 0,020 0,020 0,015 0,018
[POST AND TELECOMMUNICATIONS 0,007 0,006 0,005 0,004 0,003
[FIM AMCIAL ITTERMEDIATION 0,004 0,005 0,004 0,004 0,004
REAL ESTATE AND BUSINESS ACTIVITIES 0,036 0,054 0,067 0,06 0,104
Table 11.3.17 Herfindahl-index per industry of the United Kingdom, 1982-2006

United Kingdom 1982-1986 | 1987-1991 | 1092.19% | 1997-2001 | 20022006
MANUFACTURING INDUSTRIES

FOOD INDUSTRY 0,013 0,013 0,015 0,018 0,021
TEXTILE INDUSTEY 0,014 0,013 0,011 0,007 0,003
[Wio0D AND PAPER INDUSTEY 0,012 0,015 0,020 0,020 0,025
CHEMICAL INDUSTEIES 0,028 0,030 0,030 0,030 0,034
METAL INDUSTEY 0,020 0,019 0,020 0,013 0,012
0 ACHINERY 0,011 0,011 0,011 0,009 0,009
FQUIPMENT 0,060 0,054 0,046 0,056 0,053
SERVICES INDUSTRIES

WHOLESALE AND RETAIL TRADE 0,004 0,003 0,003 0,002 0,002
CTHER WHIOLESALE AND RETAIL 0,125 0,117 0,112 0,105 0,100
HOTELS AND RESTAURANTS 0,013 0,014 0,015 0,016 0,016
TRANSPORT AND STORAGE 0,009 0,007 0,007 0,008 0,006
POST 4AND TELECOMMUNICATIONS 0,003 0,003 0,002 0,002 0,002
FIH ANCIAL INTERMEDIATION 0,009 0,011 0,009 0,007 0,006
REAL ESTATE 4WD BUSINESS ACTIVITIES 0,045 0,061 0,072 0,089 0,097




Concentration per stable cluster

In the next tables the concentration of industries per stable clusters will be presented. When countries
are clustered as being homogeneous in their economic structure, it is expected that these countries will
specialize more in the same type of industries. So, in this section will be examined which sectors are

concentrated in the manufacturing industry and in the service industry within the stable clusters.

Table 11.3.18 Herfindahl-index of ‘Be, NL’ as a stable cluster, 1982-2006

Industries SIC Time Periods

Maunufacturing codes B2-"Bo BT-01 020G 0701 ‘02-06
Food industry 15-16 0026 0025 ey ey 0.02e
Textile ndustry 17-19 00oE ooo7 000s 0004 0002
Wood and Paper 20-22 n0ia 001E oo 0020 nnie
Chervic al industrsy 23-2a 00z 0035 o0z n0ze 0042
Iletal mdustry 2728 0.027 0024 0.024 0.025 0.02a
Nlachiners 2 0006 o.oo7 oooy 0009 0009
Eepuiprnent 30-35 eS| n0ze 0035 0035 0034
Total Manufacturing 0156 0.156 0156 0158 0.1al
service codes "82-‘8a 87491 02 Yh 0701 '02-06
Wholesale and retal 50 0.002 0.002 0.002 0.002 0.002
Cither wholesale and retail 51-53 0124 0114 0108 0095 oowy
Hotels and Festaurants H o0z 0004 0006 000s 000s
Trarnsport and Storage al-a3 n02s 001E n0is ooz ooz
Corranrication industry i 0004 0003 0002 0002 0002
Financial intermediation a5-a7 ooz oot 0009 00oE oooy
Feal estate & Business T0-14 004 0068 00Es 011z 0114
Total Service 021z 0220 0235 0237 0239

Source: KLEMS DATABASE

The dominant sectors of the manufacturing industry in this stable cluster (Be, NL) are; Food,
Chemical, Metal and equipment. Furthermore the dominant sectors of the service industry in this
cluster are; Other wholesale and retail (except motor vehicles) and real estate and other business

activities.



Table 11.3.19 Herfindahl-index of ‘Fr, It & UK’ as a stable cluster, 1982-2006

Industries SIC Time Periods

Maunufacturing codes '82-‘8a 87491 02 “Yh 0701 02-“0a
Food mdustry 13-16 noio oot ooz nnis n0ia
Textile ndustry 17-19 0024 0023 0020 n0is oot
Wood and Paper 20-22 noio oot ooz ooz ooz
Chervic al industrsy 23-26 0025 o027 ey ey n02e
Iletal industry F-2E 0025 0023 0024 0025 n02e
Nlachiners 20 ooz ooz ooz ooz ooz
Eepuiprnent 30-35 Ik 0045 eS| 0044 004
Total Manufacturing 0154 0152 0.150 0151 0152
service codes "82-‘8a 87491 02 Yh 0701 '02-06
Whiolesale and retail A0 0004 0003 000z 000z 0002
Cither wholesale and retail 51-52 0109 0.100 0094 00T 00Es
Hotels and Festaurants H 0009 n0io oot ooz ooz
Trarnsport and Storage al-a3 n0is ooz oot oot noio
Corranrication industry fid 0004 0003 o0z 0002 0002
Financial intermediation f5-a7 oot oot noio 0.0os oooy
Feal estate & Business T0-74 o047 0064 007a 0095 0.105
Total Service 0199 0204 0208 0217 022

Source: KLEMS DATABASE

The dominant sectors of the manufacturing industry in this stable cluster (Fr, It, UK) are; Chemical
and equipment. Furthermore the dominant sectors of the service industry in this cluster are; Other
wholesale and retail (except motor vehicles) and real estate and other business activities. Additionally

the concentration of the Textile industry and Transport and storage industry is decreasing over time.



Table 11.3.20 Herfindahl-index of ‘Fin, Den Swe Au’ as a stable cluster, 1982-2006

Industries SIC Time Periods

Maunufaciuring codes '82-‘B6 8791 02 96 0701 '02-‘06
Food industry 15-1a noLE noLE oo nola 0.01a
Textile industry 17-19 .00 0005 .00z .00z 0.0o1
Wood and Paper 20-22 noz4 0035 0.03a 0033 0.0z0
Cherrdcal industry 2326 ooy oo 020 020 o2
Dletal industry 2128 020 020 020 0022 0.024
Mlachinery 29 ooy oo 020 0021 022
Eepuipament 3035 0.03a 0.03% 0039 1.04a 0.047
Total Manufacturing 0.150 0153 .15 0.1a0 0.1e2
Service codes "82-‘8a §7-401 029G 701 '02-‘06
Wholezale and retail a0 .004 .004 .00z .00z 0.0z
Other wholesale and retal 5152 0137 0125 0120 0111 0.104
Hotels and Restanrants H .00 .00 0.009 0.009 0.0o0a
Transport and Storage al-a3 0oz 0.020 n.o21 ool 0oy
Corerde ation industrsy A 0005 0005 0.004 .00z 0.0z
Financial interrnediation a3-67 0007 .00 0007 0.00a 0.00%
Real estate & Business T0-74 0029 0039 1.04a .06l 0.ary
Total Sexvice 0213 0. 20% 0209 0212 0217

Source: KLEMS DATABASE

The dominant sectors of the manufacturing industry in this stable cluster (Fin, Den, Swe, Au) are;
Wood and Paper and the Equipment industry. Furthermore the dominant sectors of the service industry
in this cluster are; other wholesale and retail (except motor vehicles) and real estate and other business
activities. Additionally the concentration of the Transport and storage industry is decreasing and the

Chemical and Metal industry is increasing over time.



Table 11.3.21 Herfindahl-index of ‘Germany’ as a stable cluster, 1982-2006

Industries SIC Time Periods

Maunufaciuring codes '82-‘8a §7-401 0205 07-401 '02-06
Food industry 15-1a oot 0009 oot e 0o1s
Textile industry 17-19 oooy 0005 0002 noom 0.o01
Wood and Paper 20-22 noio oot not4 ooz ool
Cherdcal industry 23-26 ey 0026 n02e ey 00235
Iletal industry F-2E ] ] oo oo 0021
Mlachinery 20 0024 0026 n02s 002 0023
Eepuipanent 30-35 00az oo 00as 004 0.0z
Total Manufacturing 0.1a2 0.1ag 0.1ag 0173 o1
service codes "82-‘8a 87401 020G 0701 '02-‘06
Wholesale and retail a0 0004 0004 000z 000z 0.003
Cither wholesale and retail 51-52 0149 0139 0132 011y 0101
Hotels and Festaurants H 0005 0006 oooy 0.0os 0.o10
Transport and Storage al-a3 002 0020 n0is ooz ool
Correnardc ation industrsy i} 000s 0004 o0z 0002 0.o01
Financial intermediation a5-a7 oot noio 0009 0.0os 0.o07
Feal estate & Business T0-14 0024 00z o047 0075 0.091
Total Sexvice 0220 021a n2e 0224 0224

Source: KLEMS DATABASE

The dominant sectors of the manufacturing industry in this stable cluster (Germany) are; Chemical,
Machinery and the Equipment industry. The Equipment industry is probably dominant because of the
Auto industry. Furthermore the dominant sectors of the service industry in this cluster are; other
wholesale and retail (except motor vehicles) and real estate and other business activities. Additionally

the concentration of the Transport and storage industry is decreasing over time.



Table 11.3.22 Herfindahl-index of ‘Ireland’ as a stable cluster, 1982-2006

Industries SIC Time Periods

Maunufaciuring codes '82-‘B6 8791 02 ‘96 0701 '02-‘06
Food industry 15-1a no7d 0.0a2 0051 0.041 0.047
Textile industry 17-19 0023 ooy o1 .00z 0.0o1
Wood and Paper 20-22 o1l oo no4g no1s 0016
Cherdcal industry 2326 0.02a 030 0033 0034 0.042
Iletal industry 2128 .00 .00 0004 0004 0.00%
Mlachinery 29 0.004 0.004 0.004 0.004 0.0z
Eepuipanent 3035 n.oEd 0.041 0.0a0 0024 0086
Total Manufacturing 0175 0172 0.17a 0.1% 0201
Service codes "82-‘8a 87401 029G 0701 '02-‘06
Wholezale and retail a0 .00z .00z .00z .00z 0.0z
Other wholesale and retal 5152 0123 niid 0115 .09 0.096
Hotels and Restaurants H ooy oo 0025 0027 0.2y
Transport and Storage al-a3 no1s oo 0.009 o1 0.ooa
Correnardc ation industrsy ad 0,003 .00 .00 .00z 0.0z
Financial interrnediation a3-67 o1l no4g no1s no4g 0o1s
Real estate & Business T0-74 oo 0024 0.02a 0.041 0.044
Total Sexvice 01949 0124 019 0195 0195

Source: KLEMS DATABASE

The dominant sectors of the manufacturing industry in this stable cluster (Ireland) are; Chemical and
the Equipment industry. Furthermore the dominant sectors of the service industry in this cluster are;
Other wholesale and retail (except motor vehicles) and real estate and other business activities.
Additionally the concentration of the Food industry and the Transport and storage industry is

decreasing and the Hotel and Restaurant industry is increasing over time.



Table 11.3.23 The HHI of manufacturing and service industries per stable cluster, 1982-2006

Stable clusters

BE, NL Fr, It, UK Fin, Den, Cer Ire
Maunufacturing Swe, Au
Food industry + +- + +- +
Textile industry -- + - - +
Wood and Paper +i- +- +i- +i- +
Cherodoal industiy ++ + + + +
Luletal industry + + + + -
Ilachinery - +i- + + -
Equipraent ++ ++ ++ ++ ++
Total Manufacturing +i- +i- +i- + +
Service
Wholesale and retail -- - - - -
Oither whilesale and retail ++ ++ ++ + +
Hotels and Restanrants - +- + +- +
Transport and Storage + +- + + +-
Cornrrmication mdustry - - - - +-
Financial interrmediation +H- +- +i- +i- +
Beal estate & Business ++ + ++ + +
Total Service + + + + +

Source: Extracted from appendix x

Notes: a. ++ indicates a highly concentrated industry (HHI > 0.025), + indicates a concentrated industry
(0.010<HHI<0.025), +/- indicates a moderate concentrated industry (0.05<HHI< 0.010), - indicates a
specialized industry (0.03<HHI<0.05) and --indicates a highly specialized industry (HHI<0.03).
b. “Other wholesale and retail” is disproportionately aggregated compared to the other industries. So

this might present an incorrect impression and needs careful interpretation.



Table 11.3.24 Industry classification

TOTAL MANUFACTURING

Food and beverages

Fesource intensiwe

Tobacco

Fesource intensiwe

Textiles and textile

Labor intensive

Leather, leather and footwear

Labor intensive

W OOD AND OF WOOD AND CORK

Fesource intensiwe

Fulp, paper and paper

Resource intensiwe

Frinting, publishing and reproduction

Capital intensive

Coke, refined petroleumn and nuclear fuel

Capital intensive

Chemicals and chemical

Technology intensive

Fubber and plastics

Capital intensive

DOTHER NON-METALUC MINERAL

Fesource intensive

Basic metals

Capital intensive

Fabricated metal

Labor intensive

MACHINERY, MEC

Technology intensive

Office, accounting and computing m achinery

Technology intensive

Electrical machinery and apparatus, nec

Technology intensive

Fadio, telesdsion and communication equipment

Technology intensive

Medical, precision and optical instruments

Technology intensive

TEANSPORT EQUIPMENT

Technology intensive

MANUFACTURING NEC, RECYCUNG

Labor intensive

Source: OECD (1987), p. 272




Table 11.3.25 Manufacturing Industries ranked by size of Economies of Scale (EOS)

Industry description Rank Remarks

Motor vehicles 1 Wery substantial EOS in production and in development costs

Other transporteguipment |2 Watiable EOS: small for cyeles and shiptuiding, very substantial in
aircraft (development costs)

Che micals 3 Substantial EDS in production processes. In some segments of the
industry (phatmaceutical products), B&D is an important souece of O3

Meials 4 Substantial D3 in general for production processes. Also possible in
production and series production

Office, data processing 5 Substantial EDS at product lewvel

Mechanical engineering f Limited EOF at firm level but substantial production

Electrical engineering 7 Substantial EOWS at product level and for development costs

Instrument engineering 2 Substantial EOS at product level, wia development costs

Paper and printing 9 Substantial EDS in paper mills and, in particular, printing (hooks)

Mon-me tallic minerals 10 Substantial D3 in cement and flat glass production processes.

Meial articles 11 EOF are lower at plant level but possible at production and series
production level

Rubher and plastics 12 Moderate EO3 in tyre matmfacture. Small EO3 in factories making
tubber and moulded plastic articles but potertial for EOS at product and
series production level.

Drink and tohacco 13 Only it marketing EO3 are considerable

Food 14 Prinicipal source of EOF iz the individual plant. EO3 at marketing and
distribution level

Other manufac turing 15 Fogsible EOS from specialization and the length of production nans

Textile industxy 16 EO3 are more limited than in the other sectors, bt possible economies
from specialization and the length of production tans

Timber and wood 17 Mo EDE for plants in these sectors. Possible EOS from specialization
atid longer production nains

Footwear and clothing 1% Small EO3F at plant level but possible EOS from specialization and
loniger production nins

Leather and leather goods 19 Small EOF

Source: Pratten, 1988




Appendix Il Institutional integration

Appendix 111.1 Gravity model

Table 111.1.1 Applied variables or proxies for the regressions

Variahles
GDP

GDPF per capita
Population

Unit labor costs

GDF growth

High education

Lahox productivity
Patents

B&D expenditure
Indusiry, value added
Services, value added
Employment in industry
Employment in sexvices
Inflation
Unemployment
Exporis

Imporis

Distance
Dummyperiod
Dummyhinge- market
DummyELROQ,
DummyC-C
DummyC-F
DummyP-C
DummyE-F

Description
ross Domestic Product (billions of earrent TUSE)

GDF per capita (constart 2000, 17355
Total country population (rillions)
Loverage labor cost per urdt of outpat

Snrmal GDF growth (%)

Tertiary gross enroltnent ratio (%), Hr of actual students
errolled divided by the nr of poterdial student envolled.

Labior productrity per person ernployed

Total patents, the appheart as reference country (EPO
patent application)

Gross domestic expenditures on B&D {constant 2000,
teillions of TI54)

The industry value added as a %% of GDP

The service value added as a % of GDF

The as ¥ of ervilian ervployraent

as ¥ of ervilian eraplovvent

Ll inflation (%)

Unerplovraent rate as 3% of Crdlian Labour Foree
Exports of goods and services (%% of GDF)

[rnports of goods and services (%% of GDF)

Pheyical distances between capital cities of two countres

(K

The wears that cover the analvels are durareded into fove
year periods

Dty of the pre-Single Dlarket period 19321991 (07
and the post-Single market period 1992-2006 (17,
Dhareey of the pre-ETTRD period 1982-2001 (0} and the
post-ETTRO perind 2002-2006 (1.

Dharrrnies of actmity frore Core to Core countries
Drurranies of actmity frorm Core to Perphery countries
Drurrenies of actrvity from Periphery to Core comntries

Durranies of actrity from Periphery to Perphery

Source
Wl

WD

WD

QECD

WDl

THESCO

QECD

QECD

QECD

WD

WD

QECD

QECD

WDl

COECD

WD

WDl



Appendix IV Functional integration

Appendix 1V.1 Centrality analysis

Table 1V.1.1 Centrality of the intra-EU FDI network between 1982-1986

Degree of network centrality, 19821986 (Freeman
Country Degree NrmDegree Share

Ger 21505 31.593 0197
UK 17935.4 26.347 0.165
NL 16305 23.954 0.150
Fr 12183 17.913 0112
It §03.8 13.278 0.0s3
BLUE B0z2.9 11.796 n0.ov4
Sp 7549.4 11.156 n.o7o
Swe 586.5 616 0.054
Au 2326 3417 0.021
Por. 2243 3.295 0.021
Fin 194.8 2.862 n.o1a
Den 172.8 25349 0.016
Ire 146.3 21449 0013
Gr. 793 1.1645 n.oav

Metwork Centralization = 23.52%

Table 1V.1.2 Centrality of the intra-EU FDI network between 1987-1991

Degree of network centrali , 19871991 (Freeman
Country Degree HrmDegree Share

Ger 14123399 ar.e1s 0174
UK 12291.500 32913 0.156
Fr 11538.8M 30.898 0.146
NL 100231 26.834 n0.azvy
Sp BE35.900 17.769 0.0g4
BLUE 6202.700 16.609 0.07a
owe 5097.200 13.644 0.064
Ire 4002.300 10.717 0.041
It 3680100 9.854 0.047
Au 1286.000 3444 0.016
Den 1248.000 3.342 0.016
Por 1122.900 a.0av 0.014
Fin 1091.600 2923 0.014
Gr. B37.700 1.841 n.0o9

Network Centralization = 26.49%



Table 1V.1.3 Centrality of the intra-EU FDI network between 1992-1996

gree of network centrali , 19921996 (Freeman

Country Degree HrmDegree Share

Ger 21746.801 26.5688 0.218
UK 16572398 20,246 0164
NL 13375600 16.341 0133
Fr 12451.900 156.383 0125
BLUE 8a33.100 10,974 0.0849
Sp 5854.600 7142 0.048
It 5776700 5.997 0.0a7
Au aTT6.T00 4614 0.o37
Ire 3388.300 41349 0.034
Swe 3132.000 3.826 0.0
Den 2238.000 2734 0.022
Fin 1452.100 1.774 0.014
Por, 1293.000 1.580 n.o13
ar. 20100 0.as0 o.oa¥

Metwork Centralization = 20.73%

Table 1V.1.4 Centrality of the intra-EU FDI network between 1997-2001

Degree of network centrali , 1997 2001 (Freeman
Country Degree HrmDegree Share

UK 898599.7849 27.378 0.218
BLUE a0403.293 24.436 0.195
Ger TIT3.7a7 23.667 0.1gg
Fr 48550898 14.786 o118
HL 353593.093 10.780 0.086
Swe. 19906.100 6.062 0.048
Sp 154091499 4,693 0.037
Ire 10653500 3.257 0.026
It 9469.899 2.884 0.023
Fin g010.900 2.440 o.o19
Den 7510.200 2.287 o.o1e
Au 5089.799 1.550 ootz
Por, 37E5.600 1.147 0.o09
ar. 1249.900 0.3a1 0.003

Metwork Centralization = 21.46%

Table IV.1.5 Centrality of the intra-EU FDI network between 2002-2006

Degree of network centrali , 20022006 (Freeman
Country Degree NrmDegree Share

UK 71403.305 23192 0185
HL G3734.398 20,700 0165
BLUE S8306.301 18.937 0141
Fr 42485301 13.7949 0110
Ger 36515.898 11.860 0.095
Sp 35482.402 11.524 0.09z
It 22308.600 7.244 0.048
Ire 15640.3000 5.080 0.041
Swe 15630101 5.076 0.040
Fin 6026100 1.957 0.016
Au S6E69.500 1.841 0.014
Por. S645.100 1.833 0.014
Den S625.700 1.827 0014
ar. 1521.400 0.494 n.oo4

Metwork Centralization = 16.61%



