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1 Introduction

Multinational enterprises (MNEs) are important players on many goods and factor
markets worldwide, while their foreign affiliates and FDI flows play an increasing
role in spurring economic development. Firms set up by multinational firms are more
productive and integrated in the international division of labor than the average
domestic firm. Due to size and potential to substitute among intermediate goods and
input factors, their impact on regional supplier and customers is also larger. More-
over, export activities of foreign affiliates allow domestic firms to (indirectly)
compete in international market as local trade relationships increase and spillover
effects arise. However, FDI flows do not necessarily increase the welfare of regions
or push regional economic development if there is no match between the profile (and
therefore the needs) of the region and the activities of MNEs. While the EU and its
member states pursue FDI policy in several sectors and on different regional levels,
the European territorial development policy and its Agenda 2020 focuses on the
regional components of economic development for attracting MNEs. Research in
international economics suggests that heterogeneous MNEs can pursue welfare-
enhancing activities in some but not every foreign location. Obviously, a one-size-
fits-all FDI policy does not work, as finding the best match between MNEs and host
locations is not a simple task.
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The appropriate match between the profiles of potential regions and the activities
of MNEs seems to be the key factor for a positive effect of FDI on regional welfare
and economic development. Not surprisingly, the heterogeneity of foreign affiliates
of MNEs and regions for firm locations is huge. Firms differ, for example, with
respect to their home country, sector category, motives of internationalization, size,
activities, use of resources, and technological knowledge. Regions are very different
too and compete according to their comparative advantage such as rural versus urban
regions, capital cities versus second-tier cities, regions with a well-connected versus
remote infrastructure, abundance of resources, labor skills, and sector expertise.
While both lists are far from being complete, the challenge is to find the best firm-
location match between the particular need (and strength) of the region and firm.

There are many empirical studies regarding FDI flows, location choices of MNEs,
and their economic impact on both home and host countries. In the advance of our
research project, we will add to the literature a fundamentally microeconomic view
of an optimal location choice of a firm among heterogeneous regions. We take into
account macroeconomic and regional characteristics and combine firm-specific
characteristics with regional data to model the match between firms and locations.
However, we refrain from delivering a precise micro-level analysis in this contribu-
tion as the data basis is still to be developed. Instead, we show the relationship
between FDI flows and regional economic development across European countries
on a Nuts-2 level. We back up the empirical analysis by a theoretical approach of a
two-sided matching problem and address the following points: (1) the patterns of
inward FDI flows to EU regions, (2) the impact of MNE activity on regional
economic development in Europe, and (3) regional factors for attracting FDIL
Specifically, we start from the empirical observation that regions conduct different
policies to attract FDI and foreign affiliates of MNEs. We model the firm-location
decision as a two-sided matching of firms and locations, where firms choose among
different locations and regional administrations try to “guide” the decision by
conducting different policies and offering specific incentives. While rankings of
regions usually address vertical differentiation, our firm-location approach focuses
on the horizontal component of regional differentiation. We address this in our
empirical part and use regional data from the Eurostat Structural Business Survey
(SBS) and the Eurostat Regional Competitiveness Index (RCI). Combining both
data types at the NUTS-2 level, we expect insights between the matching of
heterogeneous firms and regions.

The chapter is organized as follows. In Sect. 2, we review the literature on
location choice of FDI and the impact of multinational firms’ activities on regional
development. The model of a two-sided matching of firms and locations is described
in Sect. 3. We present descriptive empirical results for regional FDI flows and
regional economic development across European countries in Sect. 4. Finally, we
conclude in Sect. 5.
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2 Literature Review

Theoretical advances in the field of international trade lead to a renewed interest in
the empirical analysis of the location choice of MNEs. Summarized by Markusen
(2002), the theoretical literature suggests that the location choice of foreign affiliates
is driven by demand factors (i.e., market size and market potential), supply factors
(i.e., labor costs, human capital, knowledge base, and costs of doing business such as
corporate tax rates), firm heterogeneity, and agglomeration economies (i.e., spillover
effects). Most of the empirical studies find that market access and market size are
positively linked to a regions’ probability being selected as a host (Head et al. 1999;
Disdier and Mayer 2004; Head and Mayer 2004; Basile et al. 2008), while the
evidence on the role of labor costs and taxation is somehow mixed (Devereux and
Griffith 1998). Eaton and Kortum (2002) and Melitz (2003) introduced firm hetero-
geneity in general equilibrium models to study firm-specific location decisions,
where firms differ systematically even within the same industry. Chen and Moore
(2010) test the effect of firm heterogeneity on location-specific investment decisions
using a sample of French multinational corporations. They find that MNEs’ produc-
tivity affects their investment decisions and high productive MNEs are likely to
invest in economies with a smaller market potential, higher fixed costs of invest-
ment, and lower import tariffs. At the regional level, Siedschlag et al. (2013)
modeled 446 location decisions of R&D firms across EU regions over the period
1999-2006 and link the location choice to a range of region- and country-specific
covariates. They find that the probability to choose a particular region is positively
affected by the regions’ FDI stock and endowments and therefore driven by comparative
advantage. Agglomeration economies are found to play an important role in attracting
foreign-owned firms (Basile et al. 2008; Head et al. 1995; Feldman and Audretsch
1999). Basile et al. (2008), for example, use data on 5509 foreign subsidiaries across
50 European regions in eight European countries over the period 1991-1999 to test the
determinants of multinational firms’ location choices. Using a mixed logit approach
model, they find that agglomeration economies play a key role in determining location
choices and that MNEs are more likely to set up new plants in locations, where firms
from the same country of origin or the same business group are located. Head et al.
(1995) provide evidence that Japanese firms tend to locate in regions with other firms
from the same industry, whereas Feldman and Audretsch (1999) find that industries
relying on the same technology tend to cluster geographically.

Turning to the impact of FDI on regional economic development, theoretical
advances in endogenous growth theory renewed the interest on micro- and macro-
economic effects of FDI on host country’s economic development. From the
microeconomic perspective, FDI is a source of technology and knowledge transfer,
which occur directly from parent firms to foreign affiliates, and indirectly from
foreign affiliates to domestic firms (Hirschmann 1958; Markusen and Venables
1999; Rodriguez-Clare 1996). Moreover, FDI leads to positive technological spill-
over effects through competition, imitation, and training (Blomstrom and Kokko
1997; Smarzynska Javorcik 2004) and depends on the technological and social
capabilities of the foreign affiliates and their host countries (Dunning 1994, 1996;
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Verspagen 1991). Such spillover effects to arise require a minimum level of
absorptive capacity by the local firms and are more likely if there is a (good)
match between the firm and region. From the macroeconomic perspective, FDIs
are thought to have an immediate impact on the host country in terms of higher
physical capital stock and therefore higher GDP. Like physical capital investments,
FDI flows are less volatile than other financial sources (e.g., portfolio investments)
and foreign investors usually make long-term commitments. However, growth
theories have not completely confirmed the role played by MNEs. Neoclassical
growth theories suggest that an (exogenous) increase in the FDI stock (such as an
increase in the physical capital stock) has a temporary effect on the growth rate of
the host economy shifting their economy to higher GDP levels. However, there is an
increase in the long-run growth rate only if FDI spurs technological change or
increases the effective labor force. This leads us to the endogenous growth theories,
where technological change, learning-by-doing, and technology diffusion are the
important determinants for economic growth (Temple 1999). Accordingly, FDI
flows are investments in fixed assets, knowledge (tacit and codified), and technology
and therefore create economic growth endogenously through direct (and indirect)
transfer of technology. Surprisingly, only few endogenous growth models explicitly
model FDI as a main driver for long-run growth (De Mello 1997; Grossman and
Helpman 1991; Baldwin et al. 1999), whereas empirical studies find mixed evidence
for MNEs’ activities in fostering long-run growth in host countries (Hafner 2008,
2014). Evidence for positive spillover effects from foreign firms varies by the level
of human capital in the host country (Borensztein et al. 1998), the degree of
openness of the host economies (Balasubramanyam et al. 1996), and the develop-
ment of local financial markets (Alfaro et al. 2004).

Firm level studies of particular countries show that enhanced growth and positive
spillovers from foreign to domestic firms are not the rule but rather the exception
(Aitken and Harrison 1999; Haddad and Harrison 1993; Konings 2000; Altomonte
and Resmini 2002). Interestingly, most of these studies do not pay serious attention
to a bidirectional relationship between FDI and growth, although a bidirectional
causality is very likely as GDP and its growth rate as well as the availability of
infrastructure facilities and well-functioning institutions may influence the choice of
the location and level of FDI. The few existing studies such as Ericsson and
Irandoust (2001) and Zhang (2001) that explicitly address this issue provide evi-
dence of both unidirectional and bidirectional causality.

3 Theory: Two-Sided Matching Model

We see the location choice for a foreign affiliate of an MNE as a two-sided matching
problem as the firms decide about the engagement in a particular location and public
authorities try to influence the firm-location decision. There is a wide range of
regional targeted-policy actions both directly such as the permission to construct
establishments and facilities and indirectly such as a well-disposed attitude toward
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foreign engagement and rich cultural life. Each of the regional characteristics affects
firms and their investment decisions differently. The availability of wood, for instance,
is of particular interest for the paper industry but not for business services. Thus,
Krugman’s (1993) first nature (e.g., wood) and second nature (e.g., wood mill or
furniture plant) characteristics of a location shape the investment decision of a firm.

Taking into account that firms choose their most preferred location among
heterogeneous regions, we are unable to assess the mutual influence of each char-
acteristic on realized and non-realized (but possible) firm-location matches. We rely
instead on sample averages of characteristics that might affect firms’ decision.
Hence, we see matches as the rational choices of firms for their (most) preferred
location and model the profit z; of firm k generated by the decision to invest in
location i as:

m
Tk = Zizl Sjwiij +Eik, (1)
—_———
@ik

where the vector @ reflects the known characteristics of the firm, location, or firm-
location relationship; ¢ is the weight of the characteristic in the profit function; and
is the firm-location specific component of the decision. The latter is unknown to us
but possibly known by the body deciding on behalf of the firm.

Firm k compares profits among different locations / and decides to invest in one
location i. The probability P;; of firm k to choose location i is thus given by:

Py = Pr|wj + ex = max (o + €ex) |, (2)

where we do not know the firm-specific characteristics @, but sector or region
averages @j;. We rewrite the firm-specific characteristic as: @ = @ + 9, where
h =i, k, ik, and 9 is the deviation from the characteristics’ average. The unobserved

component is thus the sum of u = > 9;+ e. If the unobserved component u is
j=l.m

normally distributed, the probability that firm k chooses location i is according to
Anderson et al. (1992):

eloi—p)/B
Py = W > (3)
where p is the mean and f is a scale parameter (proportional to the standard
deviation) of a logistic distribution. Hence, the probability that firm k chooses location
i is affected by the characteristics of location i relative to the characteristics of all other
locations. We will estimate the (average) weights ¢ of the different characteristics on
the location decision using discrete choice logit or probit models. Since many of the
location variables do not have the same effect on all firms, it is essential to aggregate
over meaningful, not too heterogeneous, groups of firms or locations in order to reduce
the deviation 3 from the average realization of a specific characteristic.
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In addition, we are able to analyze comparative advantages of locations in
attracting FDI and MNEs. This extends the two-sided matching model if the location
characteristics can be adjusted and targeted toward groups of firms or individual
firms (i.e., in terms of subsidies, land offers, specific infrastructure investments).
Hence, locations compete for firms and their investments trying to increase their
attractiveness and thus the probability by Eq. (3). Since characteristics of regions
appeal differently to firms, a relative change leads not only to a change in the
absolute number of firms but also in the firm mix. For example, a new school
established abroad, where the teaching language is French, increases the (relative)
attractiveness of the foreign region for MNEs headquartered in France. Locations
can, thus, create comparative advantages rather than just to exploit them. As these
advantages might accrue in a rather small area, regional data has to be analyzed. The
region might, for instance, establish a new business or engage in a large investment
in already established business areas. This can cause follow-up investment from
suppliers and customers as well as competitors seeking proximity for enjoying
spillover effects. The overall economic gain might be much larger than the gain
from the new establishment as the probability of attracting other firms increases. A
good measure of a region’s success with respect to attracting investments is the
number of newly attracted firms. For a large number of firms looking independently
for their best match, the number of new establishments equals the product of the
probability and the total number of firms investing in a (new) location. Hence,
multiplied with the total number of FDI establishment N*™', we write the gravity
equation explaining FDI activities by relative characteristics of locations and the
total number of investment projects as:

e(mrk —1)/p

Ni =S i

NFPL 4)

Equation (4) is usually estimated by a Poisson regression, which addresses the
problem of heterogeneity according to Santos Silva and Tenreyro (2006) and
handles zero outcome of FDI in some locations.

4 Results: Empirical Evidence of FDI Flows

The empirical analysis focuses on the relationship between inward FDI flows, activ-
ities of foreign affiliates of MNEs, and their firm-location choice. Hence, a firm-level
dataset that constructs the explanatory variables at the regional level by firm aggrega-
tion combined with a detailed regional dataset (preferably at a NUTS-2 level or more
disaggregated) allows us to model the match between firms and locations. However,
such a dataset is not available yet, but can be constructed using AMADEUS firm-level
data and Eurostat data on regional development. While such an empirical analysis is
beyond the scope of this contribution, it will be the goal of our research project to
match the theory with a firm-location dataset on a regional level.
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For the purpose of this contribution, we rely on the Eurostat Regional Compet-
itiveness Index (RCI) (Annoni and Dijkstra 2013; Annoni et al. 2017) and its three
subindexes available at a NUTS-2 level. The three subindexes are (1) the basis
subindex reflecting the regional quality of institutions, macroeconomic stability,
infrastructure, health, and basic education; (2) the efficiency subindex taking into
account higher education and lifelong learning, labor market efficiency, and market
size; and (3) the innovation subindex related to the level of technological readiness
of enterprises and households, business sophistication, and innovation.' In addition,
we make use of the regional data from the Eurostat Structural Business Survey (SBS)
database to analyze the link between FDI flows and economic development across
European regions.” The total RCI and its ranking show the strong component of
horizontal differentiation among regions. In principle, higher ranked regions perform
better, but the ranking reflects not the location choice of firms. The Northwest region
of Romania, for example, is ranked 241 out of 275 NUTS-2 regions in 2016 but had
been chosen by Nokia as the location for its mobile phone production in 2008. At
that time, the regions’ RCI position would have been comparable if the Eurostat had
calculated such rankings. Although many locations (i.e., 240 out of 275 regions
according to the RCI of 2016) are better ranked than Romania Northwest, Nokia
decided to produce there and calculated the expected return by the use of Eq. (2),
which exceeded the expected return in all other regions. Consequently, Nokia moved
out of the German region Dusseldorf (i.e., ranked 32 out of 275 according to the RCI
of 2016). Thus, there must be an important component of horizontal differentiation
between regions in order to attract activities.

We use the discrete choice model by Eq. (2) to analyze vertical and horizontal
differentiation within and across regions. In the case of perfect vertical differentia-
tion, the market shares by the use of Eq. (3) of all locations except one location
would be zero. In the case of perfect horizontal differentiation, the market shares for
all locations would be the same. However, the total RCI pattern shown in the data is
different. Figure 1 shows the regional distribution of the total RCI of 2016 with
respect to the national average for 28 EU countries arranged by an increasing order.
The vertical element is shown by the dominance of the capital region in almost all
countries, whereas the horizontal element becomes apparent by the within-country
variances of the regions in Fig. 1. Specifically, there is no capital region that is below
the country average, and it outperforms the average in all countries with the
exception of Germany. In many countries, the capital region is the only region

'See http://ec.europa.ew/eurostat/statistics-explained/index.php/Regional_competitiveness_statistics

There is a wide range of data on FDI flows and activities of MNEs from different sources and
aggregation levels. Regional data can be found in the Eurostat Structural Business Survey (SBS). At
a country level, MNE data is provided by OECD databases, whereas the United Nations Conference
on Trade and Development, World Bank, International Monetary Fund, and International Trade
Center provide FDI data. Moreover, the AMADEUS database of the Bureau van Dijk offers
regional FDI stocks, number of foreign-owned firms, sales, value added, and employment of
MNEs and their affiliates. However, access and use of the AMADEUS database is restricted to
subscriptions.
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Fig. 1 Distribution of RCI scores between and within countries, 2016. Source: Annoni et al. (2017,
p.-6)

above the average. The within-country variance is smallest for Austria, Germany,
Finland, and Denmark and largest for Romania and Greece, which is likely to be the
results of very heterogeneous regions compared to their capital region within
countries of the European periphery.

Unfortunately, regional FDI flows are not available from Eurostat, which leads us
to the RCI subindex “innovation” as a (regional) proxy for FDI flows. It reflects most
likely the regional impact of FDI activity, as technological readiness and innovation
competence are key characteristics of MNEs. For the economic development in
272 European regions, we use the indexed GDP per capita of 2011 (i.e., with value
of 100 for the 2011-regional average of the EU-28 countries) and, as an alternative
indicator, the RCI of 2013 as it reflects the readiness and capabilities of regions to
compete at different dimensions. Since NUTS-2 regions are very heterogeneous,
various patterns across regions and countries emerge. We therefore group the EU-28
countries and their regions into four country aggregates (i.e., nine “EU-core
countries,” three ‘“Mediterranean countries,” three “post-cold war countries,” and
thirteen “Eastern-enlargement countries”) according to the year of EU accession.’

Figure 2 shows the scatterplot of the subindex “innovation” across regions and
country aggregates, respectively, both GDP per capita in the left panel and RCI in the
right panel, while the last two columns of Table 2 in the appendix show the
correlation coefficients. Looking at country aggregates, there is a common pattern
of FDI flows across countries and regions irrespective of whether we use GDP per
capita or total RCI as an indicator for economic development. On average, regions

3Tables 1 and 2 in the appendix provide specific information and descriptive statistics for the
regions of the EU-28 countries and their country aggregates.
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belonging to “EU-core countries” or “post-cold war countries” score higher in terms
of both economic development and FDI flows compared to those belonging to
“Mediterranean countries” or “Eastern enlargement countries.” Not surprisingly,
there is a high correlation (i.e., 90% or higher according to Table 2 in the appendix)
between total RCI and its subindex “innovation” irrespective of whether regions
belonging to a certain country aggregate or not. In contrast, no such correlation is
shown in the case of GDP per capita especially within regions of “EU-core
countries” or “post-cold war countries.” Hence, FDI flows seem to be an important
key factor for Europe’s economic development of its periphery regions as the
correlation coefficient is much higher in regions of “Mediterranean countries” and
“Eastern enlargement countries.”

To sum up, there are regions with particularly large or low innovation capacities
given their GDP per capita and total RCI, but to elaborate further we have to rely on
disaggregated firm data. It will be interesting to relate firm data to FDI inflows at a
regional level in order to analyze if the RCI index reflects investment decisions of
individual firms. Moreover, size distributions, home-country and sector concentra-
tion measures, heterogeneity, and specialization measures at a regional level allow
us to make inference regarding a regions’ capacity (and success) to attract new firms.
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5 Conclusion and Discussion

The European integration process exposes its regions to a particular relationship of
intensive competition and exchange of goods and services. While looking for trading
partners to exploit their comparative advantages, regions also compete with each
other for resources and (foreign) investment. Public authorities can affect the firm-
location decision. We see the location choice for a foreign affiliate of an MNE as a
two-sided matching problem as the firms decide about the engagement in a particular
location and public authorities try to influence the firm-location decision. There is a
wide range of regional targeted-policy actions both directly such as the permission to
construct establishments and facilities and indirectly such as a well-disposed attitude
toward foreign engagement and rich cultural life.

With further economic integration, foreign affiliates of MNEs and FDI flows play
an increasing role in regional economic development. If regional policies succeed to
include multinational enterprises in their development strategy in the interest of both,
the region has gained a powerful ally in regional economic development. To find the
partners that help to boost economic activities in the regions without relying too
much on state-allocated resources is the challenge of regional development. This
requires a strategy for a future development path based on the contributions (and
support) of firms guided by incentives rather than directed by influence. The
encouraging result of this contribution is that there is a suitable strategy for every
region building on its strengths and visions as regional heterogeneity is large and
regions are likely to find a niche and thereby the suitable partners.

Appendix

Table 1 Country aggregation (Annual data for 28 EU countries of 2011 and 2013)

EU-28 countries Country aggregates
EU-core countries: six founding members in 1967 (i.e., Belgium, “EU-core countries”

France, Germany, Italy, Luxembourg, the Netherlands) and 1973-
enlargement countries (i.e., Denmark, Ireland, United Kingdom)

Mediterranean countries: Greece (1981), Portugal (1986), and Spain “Mediterranean

(1986) countries”

Post-cold war countries (1995): Austria, Finland, and Sweden “Post-cold war
countries”

Eastern enlargement countries (2004, 2007): Bulgaria, Croatia, Cyprus, | “Eastern enlargement
Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, countries”
Romania, Slovakia, Slovenia

Notes: Country aggregates according to EU accession
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Table 2 Descriptive and correlation analysis (Annual data for 28 EU countries of 2011 and 2013)

GDP per RCI

Obs. | Mean Std. Dev. | Min Max capita Total
EU Nuts-2 regions
GDP per 272 95.83456 |36.78067 | 29.00 |321.00 |1
capita
RCI total 272 —0.05526 | 0.68121 | —1.48 1.36 |0.7077 1
RCI 272 —0.09313 | 0.75427 | —1.74 1.73 10.7395 0.9474
innovation
EU-core countries
GDP per 153 | 107.33990 |35.25194 | 53.00 |321.00 |1
capita
RCI total 153 0.29013 | 0.52710 | —1.16 1.36 | 0.5482 1
RCI 153 0.28549 | 0.57569 | —0.95 1.58 |0.5953 0.8982
innovation
Mediterranean countries
GDP per 39 83.64103 |20.47269 | 55.00 |130.00 |1
capita
RCI total 39 —0.70897 | 0.49431 | —1.42 0.48 |0.7849 1
RCI 39 —0.74872 | 0.44957 | —1.52 0.50 | 0.7758 0.9435
innovation
Post-cold war countries
GDP per 22 | 122.04550 |22.71034 | 87.00 |173.00 |1
capita
RCI total 22 0.35500 | 0.29479 0.04 1.15 [0.3182 1
RCI 22 0.34227 | 0.48958 | —0.38 1.73 10.3528 0.9265
innovation
Eastern enlargement countries
GDP per 58 63.74138 |29.63554 | 29.00 | 186.00 |1
capita
RCI total 58 —0.68241 | 0.43892 | —1.48 0.38 | 0.7931 1
RCI 58 —0.81621 | 0.56036 | —1.74 0.68 |0.8396 0.9101
innovation

Notes: Country aggregates according to EU accession
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