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Abstract 

It is a stylised fact that firms tend to co-locate with other firms. At the same time ‘21st 

century trade’ is characterised by international production sharing which implies spatial 

separation of a firm’s value chain. Against this background we employ a conditional logit 

model to investigate the role of agglomeration factors and international linkages for the 

location decision of multinational enterprises (MNEs) from six EU countries in the EU over 

the period 2003-2012. This framework allows us to compare the importance of two 

potentially opposing factors relevant for FDI decisions. Limiting the sample of projects to 

production-related greenfield FDI projects in order to avoid aggregation biases and taking 

into account firms’ own investment history, we find that the presence of other FDI firms in a 

specific location increase the probability to attract further investment projects. In contrast, 

other traditional agglomeration factors including domestic backward, forward and demand 

linkages do not constitute locational advantages. International linkages between the 

investor and the host country are found to be important for the location decision of FDI 

investors improving the chances of the latter to attract MNEs. Hence, agglomeration forces 

continue to be relevant for the location choices of European greenfield FDI investors and 

they coexist with international linkages effects. 
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Agglomeration and international linkages in the loc ation choices 
of European foreign direct investors 

1 Introduction 

Foreign direct investment (FDI) has become the major pillar of internationalisation for firms 

(Sauvant, 2005) and attracting foreign investment projects forms part of many countries’ 

trade and investment policies. Attracting FDI is deemed beneficial because it supports 

structural upgrading and technology spillovers to other parts of the economy. Foreign direct 

investment, for example, is found to have played an important role in the catch-up process 

of the Central and Eastern European EU Member States (e.g. Landesmann and Stehrer, 

2006; Damijan, Kostevc and Rojec, 2013). 

 

While many countries have specific FDI promotion programmes which are designed to 

attract foreign multinational enterprises (MNEs), empirical research on the location of FDI 

suggests that other factors may be more important (for a comprehensive survey see 

Bloningen, 2005). In particular, there is ample evidence that agglomeration effects – the 

fact that firms like to co-locate with other forms and hence often ‘follow the crowd’ – play a 

major role for the location decisions of MNEs. Wheeler and Mody (1992) for example find a 

dominant influence of agglomeration economies in US FDI but limited effect of policy 

incentives while Kinoshita and Campos (2003) and Du et al. (2008) find that agglomeration 

economies and institutions are key factors for the location of FDI. ‘Following your 

competitors’, i.e. undertake investments where others do, is also one of the main location 

factors according to UNCTAD’s World Investment Prospect Survey (UNCTAD, 2009). 

 

There are many reasons why ‘people of the same trade’ may like to be close to each other. 

The major theoretical arguments for the existence of such agglomeration processes have 

already been formulated by Marshall (1920). These ideas were later formalised by the 

economic geography literature (e.g. Krugman, 1991, Fujita et al., 2001). This literature 

identifies three major advantages for firms to ‘cluster’ together in close proximity: (i) the 

spread of new ideas and innovations across firms, typically referred to as knowledge 

spillovers or agglomeration externalities, (ii) the availability of specialised inputs and 

demand by other firms, also referred to as backward and forward linkages and (iii) the 

presence of strong final demand (‘thick markets’) which constitute another form of forward 

linkages.  

 

The geographic agglomeration of economic activity can be considered as a stylized fact. At 

the same time the importance of the economic rationales behind agglomeration effects are 

put into question by the emergence of international production networks that characterise 

21st century trade (Baldwin, 2011; Baldwin, 2013). International production sharing implies 

a geographic dispersion of a firm’s value chain. It must therefore be expected that the 
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factors underlying the emergence of vertical integration, i.e. advances in information and 

communication technologies (ICT) coupled with differences in wages (Baldwin, 2013), 

weakened the case for agglomeration of economic activity. The effect of international 

production sharing on the location of production is not straightforward. While it is clear that 

international production networks are the driving force behind some FDI projects, the 

impact on location choice is less obvious. In this paper we try to approach this issue by 

adding to the agglomeration factors a set of international linkages of the host economies 

that reflect its inter-industry linkages with both the investor country and the rest of the 

world. If international linkages increase the locational attractiveness of a country for FDI 

investors we would also expect that the role of domestic linkages may be less relevant.  

 

We investigate the importance of these three types of agglomeration economies along with 

international linkages indicators for the investment decisions of MNEs focusing on six ‘core’ 

European countries (Austria, Belgium, France, Germany, Italy and the Netherlands) over 

the period 2003-2012. All six countries that we define as European core countries are 

important sources of FDI for other EU Member States. The methodological framework we 

use is the choice model developed by McFadden (1974). 

 

In contrast to most studies we confine the analysis of the location choices for FDI projects to 

greenfield investments (and major extensions of existing facilities). The major advantage of 

confining the analysis to greenfield investment projects is that it avoids mixing the location 

decision of different types of FDI, in particular that of M&A transactions. Since different 

modes of FDI may be guided by entirely different motives (see Friedman et al., 1992), 

singling out greenfield investments rules out a potential ‘aggregation bias’. A major 

difference between the two modes is that for M&A transactions only locations with existing 

production facilities, i.e. locations with existing target companies, are potential choices 

whereas for greenfield investment projects the choice of locations is much larger. 

Moreover, while both greenfield and M&A transactions are investment decisions in which 

the future flow of expected profits from an initial outlay is the driving force, M&A transaction 

is often motivated by a possible resale value of an existing asset and therefore have a 

shorter time horizon. In contrast, greenfield investments requires the setting up of new 

facilities and therefore involve a longer-term planning horizon as considerable initial costs 

are involved (e.g. for entering a new market or supplying a new product, training an 

additional workforce). Friedman et al. (1992) argue therefore that combining various types 

of FDI potentially causes aggregation bias and “obscures the underlying determinants of 

foreign location”.  

 

This paper adds to the existing literature along two dimensions. First of all, we are in a 

position to restrict our sample of greenfield projects to investment projects that are related to 

manufacturing – or more precisely – to the actual production process. Manufacturing-related 

investment projects are those that create new production capacity and are not just a 
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representative office or a logistics centre. Put differently, when considering the value chain 

of companies we focus exclusively on the business function production. Note that this need 

not coincide with a limitation to the manufacturing sector. While de facto, all projects 

entailing the creation of new production capacity are undertaken by manufacturing firms in 

our sample, the limitation to production-related projects is important. It is important because 

agglomeration effects (such as backward or forward linkages) are related to the actual 

provision of goods (or potentially services) but may be less relevant if a firm just opens a 

sales representation. This concentration on actual production activity implies that our 

analysis focuses on agglomeration effects of firms’ decisions where to locate production 

facilities but not on the location decisions for other business functions such as distribution or 

research. Our approach should therefore be seen as a more specific analysis which we can 

undertake because of the richness of our database. 

 

Secondly, our analysis of the location decisions of FDI investors includes not only a wide 

range of agglomeration effects (agglomeration externalities, backward and forward 

linkages and demand linkages), but also incorporates international linkage effects. These 

international linkages capture the potential host economies’ interdependences with other 

countries, including the involvement in international production networks. By definition 

these international linkages do not represent agglomeration effects but may nevertheless 

be relevant for the location decision of potential investor firms. To the extent that these 

international linkages have an effect on foreign firms’ location choices for their FDI projects, 

they may weaken or strengthen the role of the agglomeration factors. A priori, it seems, 

however, that there is a certain trade-off between the importance of agglomeration effects 

and international linkages, in particular if the latter reflect the participation in production 

networks. To our knowledge the combined role of agglomeration effects and international 

linkages for the location decision of FDI projects has not been investigated in the literature 

before.  

 

The paper is structured as follows. Section 2 provides a snapshot of related literature. 

Section 3 explains the methodology including the definition of variables and the 

econometric specification. Section 4 describes the data and the results are presented in 

Section 5. Section 6 concludes. 

 

2 Related Literature 

The empirical literature on the location choices for FDI is vast1 and even the existing body 

of evidence on agglomeration effects is sizeable. Therefore we will confine the discussion 

of the related literature to seminal papers in this strand of literature and the most closely 

related contributions.  

 

                                                           
1 For an overview see Bloningen (2005). 
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An early analysis of agglomeration effects is Woodward (2001) who uses McFadden’s 

conditional logit model (1974) to estimate the effects of various state and country variables 

on the location decisions of Japanese start-up firms across US states and counties. One of 

the explanatory variables he uses is ‘manufacturing agglomeration’ which is proxied by the 

number of manufacturing establishments in the respective county. He finds positive and 

statistically significant effects of this agglomeration variable in all their reported 

specifications which is a strong indication that firms expect to benefit from co-location with 

other firms in the same business even if these also means more competition.  

 

A pioneering study in the FDI location literature was Head et al. (1995) who examine 

foreign direct investments of 751 Japanese manufacturing firms in the US. Within the 

framework of the conditional logit model they build agglomerating variables based on 

previous foreign direct investments by Japanese firms in the respective industry and region 

(US state). This variable allows them to identify a ‘follow-the-leader’ pattern of Japanese 

firms in their FDI activities in the US. This follow-the-leader pattern is attributed to 

agglomeration externalities. As agglomeration measure serves the stock of foreign 

investment projects in the host economy already undertaken by firms from the source 

country (in their case Japan) and industry. Obviously, if agglomeration effects are large 

enough to induce firms to follow compatriot investors when deciding on where to locate 

their investment project, everything else equal, the stock of previous investment projects 

undertaken by compatriot firms in the same industry should increase the locational 

attractiveness of a host country and consequently lead to further cumulation of projects. 

The results in Head et al. (1995) suggest positive and sizeable agglomeration effects which 

in addition to agglomeration among Japanese firms also include agglomeration 

externalities with respect to the number of US firms operating in the respective region and 

industry as well as agglomeration externalities among Japanese firms belonging to the 

same keiretsu.  

 

There are a large number of empirical studies which have confirmed the positive 

relationship between the presence of foreign firms and the location choice of new FDI 

investors for their investment projects for a large number of countries (e.g. 

Guimarães et al., 2000 for new firms in Portugal; Basile, 2004 for Italy; Crozet et al., 2004 

for France, Boudier-Bensebaa, 2005 for FDI in Hungary; Barrios et al, 2006 for MNEs in 

Ireland; Devereux et al., 2007 for MNEs in the UK; Du et al., 2008 for Korean investors in 

China). These studies take the view of a specific host country, in the sense that they focus 

on the location of FDI within a specific country. In addition there is also a large number of 

studies analysing the location of FDI from an outward perspective, i.e. the investment 

projects undertaken by one specific source country (e.g. Balsvik and Skaldebo, 2013 for 

Norway; Procher, 2011 for France).  
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Our paper takes an intermediate position in the sense that it comprises the investment 

decisions of FDI firms from six different investor countries for their projects undertaken in 

the EU. With regard to the destination markets, our paper is related to Head and Mayer 

(2004) study the location decisions by Japanese investors in the EU. Siedschlag et al. 

(2009) also investigate the location choice for FDI projects across European but they focus 

on projects involving R&D activity whereas we are interested production activity. The paper 

by Procher (2011) analyses investments by French firms both in Europe and globally. An 

interesting element in this approach which we will also take into account is the 

differentiation between all FDI investors and ‘first movers’, i.e. firms which undertake a 

foreign direct investment for the first time.  

 

Debaere et al. (2010) undertake a firm-level analysis of South-Korean FDI in China. Their 

contribution is important for our own work as they include both Marshallian externalities 

and forward and backward linkages as agglomeration factors that potentially affect the 

location decision of foreign direct investors. We use this approach to proxy domestic 

linkages and expand it by also including international linkages.  

 

Finally, we build on Friedman et al. (1992) in the sense that we differentiate between 

different types of FDI. While these authors conduct their analysis of FDI in the United 

States for various modes of FDI we limit our analysis to greenfield investments.  

 

3 Methodology 

In this section we first present our conceptual framework regarding the agglomeration 

effects and international linkages incorporated in our location choice model. Secondly, we 

outline our econometric model which is the conditional logit model introduced by 

McFadden (1974). 

 

3.1 Agglomeration effects and international linkages  

Our location choice model incorporates three types of agglomerations which are (i) 

Marhallian externalities or knowledge spillovers, (ii) inter-industry linkages including both 

forward and backward linkages and (iii) final demand linkages. In addition our model takes 

into account the fact that with international production networks becoming increasingly 

important, international linkages may also be relevant for the investment decisions of FDI 

investors.  

 

Figure 1 summarises our concept of agglomeration effects and international linkages 

effects. 
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At the most general level, agglomeration is associated with the presence of other firms (or 

markets) in the host economy. The three types of agglomeration effects relevant for our 

analysis will be shortly discussed.  

 
Figure 1 

Schematic representation of agglomeration effects a nd international linkages 

 
Source: own presentation. 

 

With respect to the first type of agglomeration, the knowledge spillovers, we analyse the 

outward FDI projects of the six investor countries in all other EU markets over the period 

2003-2012, i.e. we focus on the subset of intra-EU investments by the core EU countries. 

The hypothesis in this context is that investors appreciate the presence of other firms from 

the same industry because of potential knowledge spillovers among firms.  

 

An interesting aspect which is paid little attention to in the literature (a rare exception is 

Procher, 2011) is the ‘geographical scope’ of agglomeration externalities. Since we have 

observations for cross-border investment projects by six investor countries we can 

investigate whether the agglomeration effects are national or ‘European’ in scope or both. 

In the case of national agglomeration externalities, for example, Austrian FDI investors 

would care about previous investments by fellow Austrian companies but not by the 

investment activities of, for example, German or Italian investors.  

 

For measuring the ‘agglomeration externalities’ in Figure 1 we use the number of 

investment projects at the industry-host country-level. For any source country s, the stock 

of investment projects, n, in period � in a destination market c and industry i, is defined as 

follows: 
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So �(�)�(�)�  is the number of investment projects from a source country s, say Austria, in a 

particular industry, i, say the chemical industry, in a particular host country, c, say Bulgaria 

that have been accumulated between period 1, (i.e. the 1st quarter of 2003) and period τ-1, 

say the 3rd quarter of 2010.  

 

Likewise the agglomeration externalities variable for the total of the six investor countries 

included in our analysis is defined as: 
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To distinguish between national agglomeration externalities and those of the remaining five 

core European countries we also define an agglomeration externalities variable for the 

‘other’ five source countries which includes the investments projects of the fellow national 

investors: 

 
�(�)�(�))*�. = �(�)�(�))*�+ − �(�)�(�)�  

 

Note that in order to avoid influences of contemporaneous investment projects we define 

the project stock variables as the sum of industry-host-specific projects up to the preceding 

period. Hence, for the FDI location decision of an Italian car manufacturer in the 3rd quarter 

of 2007, the national agglomeration externalities are proxied by the stock of projects 

undertaken by Italian investors in the transportation equipment industry until the 2nd quarter 

of 2007 in the respective host country. 

 

Finally, due to the lack of information of domestic investment projects we use industry-level 

value added in the potential destination country as proxy for the ‘domestic’ (i.e. host 
country) agglomeration externalities, �(�)�(�)01�2. 

 

The second type of agglomeration effects are inter-industry linkages among firms 

operating in the respective host country. We include both forward and backward linkages 

from input-output tables. Forward and backward linkages derived from input-output tables 

have been used extensively in empirical work on the location of FDI and agglomeration 

effects (e.g. Debaere et al., 2010). What is essential in our context is again the geographic 

scope of the forward and backward linkages. In line with the schematic representation in 

Figure 1 we limit our forward and backward linkages to supplier-buyer relationships 

between domestic firms in the respective destination country. For example, domestic 

backward linkages in the Czech food industry only include the intermediate goods sourced 
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by all other Czech industries from the Czech food industry (but not those sourced from 

abroad). The hypothesis is that firms have a tendency to locate where inputs suppliers 

(backward linkages) and downstream firms (forward linkages) are abundant. 

 

We construct these agglomeration variables by inter-acting the input-output linkages with 

employment in the respective industry as suggested by Jones and Wren (2011). 

 

These input-output linkages are intended to capture the direct and indirect effects of inter-

industry transactions. Therefore we base our backward linkages variables on the 

coefficients of the Leontief inverse. The typical element of the Leontief inverse is denoted 
by &�3 where i is the ‘selling’ sector and j is the ‘buying sector’. The domestic inter-industry 

backward linkages of any industry j for any host economy c are defined as: 

453(�) = ,&�(�),3(�) 	 ∙ 7�(�)
�83

 

where the coefficient of the Leontief inverse &�(�),3(�) measures the direct and indirect 

backward linkage of industry j with all other industries i and 7�(�) is the employment in 

industry i in the host economy c. Note that we do not include the diagonal elements in the 

Leontief inverse in order to measure the industry j’s “backward dependence” on the rest of 

the economy (Miller and Blair, 2009). These backward linkages (as all other linkages 

variables) vary over time though the time subscripts are omitted here in order to ease 

notation. 

 

The equivalents to the coefficients of the Leontief inverse for the definition of the forward 

linkages are the coefficients of the output inverse suggested by Ghosh (Miller and Blair, 

2009). In the Ghosh model sectoral gross production is related to the primary inputs2. The 

output inverse of the Ghosh model can be derived in the same way as the Leontief inverse. 

We base our measures for the inter-industry forward linkages on the output inverse (or 

Ghosh inverse) in order to capture the direct and indirect linkages:  

95�(�) = ,:�(�),3(�) ∙ 73(�)
38�

 

Here :�(�),3(�)	 is the typical element of the Ghosh inverse indicating the strength of the 

forward linkages of industry i with all other industries j. We omit again the on-diagonal 

elements, i.e. the linkage of each industry with itself.  

 

                                                           
2  Technically, the difference of the Ghosh model to the standard Input-Output model is that each row of the transaction 

matrix is divided by the gross output of that sector associated with that row (normally, the technical coefficients in Input-

Output models are calculated by dividing each column of the transaction matrix with the gross output associated with 

that column). 
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The third type of agglomeration variables are the final domestic demand linkages, i.e. the 
domestic demand for domestic output of industry i in the host economy c, 9;;�(�). We 

retrieve these final demand linkages directly from input-output data. The hypothesis is that 

firms preferably locate in markets where final demand for their goods is strong.  

 

Equally important as the agglomeration effects and the main novelty of our analysis are the 

international linkages of the host economy. As made explicit by the dashed rectangles in 

Figure 1, the international linkages do not represent agglomeration effects. These 

international linkages are on the one hand international forward and backward linkages 

and on the other hand final demand linkages –  in both cases viewed from the perspective 

of the potential destination country. We differentiate between two types of international 

forward and backward linkages: firstly, linkages between the host economy and the source 

country (i.e. the investing firm’s country); secondly linkages between the host economy and 

all other foreign countries except for the source country. 

 

In our view the inclusion of international linkages is an important extension to the 

agglomeration literature for two reasons. Firstly, this differentiation between domestic 

linkages and international linkages is important because it clearly differentiates 

agglomeration effects from inter-industry linkages in a general sense. According to the 

New Economic Geography literature agglomeration in a certain location occurs because 

there are already many suppliers or customers established in that location. Hence it is 

important to correctly circumvent the forward and backward linkage variables in a way that 

they capture only the domestic inter-industry linkages. Obviously, only forward and 

backward linkages within the prospective destination countries can be considered to be 

agglomeration factors. In some sense international linkages are the opposite of an 

agglomeration effect. This is because the host country’s trade connectedness, though it 

may be an attraction factor for foreign investors, is definitely not an agglomeration effect 

because there is no relationship with the ‘local’ presence of other firms or markets. Rather 

a strong positive effect of such international linkages indicates that international sourcing 

and foreign demand is important for location decisions of investors, putting a question mark 

on the relevance of the presence of firms and markets in the domestic economy (i.e. on the 

importance of agglomeration). For example, for an Austrian investor very strong inter-

industry linkages of the Hungarian transport equipment industry with the German economy 

would – from an agglomeration point of view – rather suggest locating the investment 

project in Germany than in Hungary. This is because those international linkages are a 

signal for a large transport equipment industry in Germany with ample availability of inputs 

and customers.  

 

The effects of these international linkages on the location choices of FDI investors are of 

interest by themselves. As pointed out above, from the point of view of agglomeration 

economics one should expect a negative effect of strong international linkages on the 
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probability of an economy to be chosen as the destination for an investment project. 

However, there may be other economic incentives that matter for the locational decisions of 

FDI investors. In particular with respect to the relationship between the host and the source 

economy (i.e. the investor’s country) strong linkages may make a host country more 

attractive for an investor because they indicator (bilateral) trade openness. Trade openness 

is typically viewed as a sign of the efficiency of the economy because most competitive 

inputs are sourced internationally. Strong forward and backward linkages between source 

and host country also reflect a high degree of vertical integration (intensive trade in 

intermediates) between the two countries. From the perspective of the investing firm this is a 

signal that firms in the particular host country have the necessary capabilities to participate in 

international production networks. Finally, strong linkages between the host and the source 

economy may attract FDI investors due to the greater familiarity with suppliers or customers. 

Therefore the effect of the source-host country linkages is ambiguous (though we rather 

expect a positive sign for the international linkages with the host economy). With regards to 

international linkages between the host economy and third markets the effect is also a priori 

ambiguous. While investors may appreciate the openness of a sector and the integration 

into international trade networks (e.g. highly efficient sourcing structure), low transportation 

costs, advances in communication technology and resulting international production 

sharing foster international linkages and work against agglomeration. This is because the 

lower the trade costs, the smaller is the need to find adequate suppliers in the geographic 

vicinity.  

 

The international forward and backward linkage variables (both for the linkages to the 

source country as well as to all other countries) are defined according to the same logic as 

the respective domestic linkages. Therefore the backward and forward linkages of an 

industry i in the potential destination country c with the source country and the rest of the 

world respectively take the form 

45� $�#"3(�) = ,&�(�<=>�1),3(�) 	 ∙ 7�(�<=>�1)
�

 

45� �"�:�3(�) = ,&�(?<>1�@�),3(�) 	 ∙ 7�(?<>1�@�)
�

 

95� $�#"�(�) = ,:�(�),3(�<=>�1) ∙ 73(�<=>�1)
3

 

95� �"�:��(�) = ,:�(�),3(?<>1�@�) ∙ 73(?<>1�@�)
3

 

 
where for example 45� $�#"3(�) measures the direct and indirect linkages of the host 

economy’s industry j with supplying industries in the FDI source country. The strength of 
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these linkages is weighted, in this case, with the employment in the respective industries in 

the source country. 

 

The definition of the international demand linkages is straightforward. The demand from 

the source country for the output in the host economy c in industry i, is simply the final 

export demand from the source economy for output of industry i in the host economy, 
9;�(�)�<=>�1. Likewise the final demand from the other foreign countries for the output of the 

host economy c in industry i is just the final export demand from all other countries, 
9;�(�)

?<>1�@�.  

 

Note that in contrast to most studies on the agglomeration of FDI our study is at the 

country level. We deem this to be the appropriate level of analysis because the EU 

Member States can be seen as the ‘region’ of the EU. In this sense, our approach is in line 

with studies on the location choice of FDI for large countries such as China or the US 

which typically take the provinces or states of as the unit of analysis. The fact that the 

input-output data for the forward and backward linkages is only available at the country 

level makes it impossible to undertake the whole analysis at a more disaggregated level.  

 

Having discussed the agglomeration and international linkages effects that potentially 

affect the location choices of FDI investors we can proceed to our econometric 

specification of the model.  

 

3.2 Empirical model 

To model the location decision by MNEs for their foreign investment projects we use a 

conditional logit model. McFadden (1974) demonstrated that the logit choice probabilities 

can be derived from individual maximisation problems – if certain assumptions are fulfilled.  

 

The model assumes that the profits a firm (i.e. an FDI investor) can generate from a project 
n realised in a country j, A�,3, consists of an observable part, B�,3, and an unobservable 

part, C�,3. Profit maximising firms will choose the location with the highest expected profit. 

The probability of a country c to be chosen as the location for investment project n (D�,�) is 

then simply the probability that the expected profits when locating in country n exceeds that 

of all other potential locations j. Hence 
D�,� = D� E(B�,� + C�,� > B�,3 + C�,3			∀	! ≠ #) 
D�,� = D� E(C�,3 < B�,� − B�,3 + C�,� 			∀	! ≠ #) 

 

This expression for the probability of a country to be chosen as the location for investment 

project n can be shown to result in the logit choice probability if two conditions are satisfied. 

Firstly, the unobserved part of the profit function must be assumed to be of the type I 

extreme value (Gumbel distribution). Secondly, it must be independently, identically 
distributed. With these assumptions D�,� results in the logit choice probability: 
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D�,� =
"KL,M

∑ "KL,NO
3

 

which forms the basis of our location choice model with P being the number of possible 
alternative location choices j and both j and # ∈ P. D�,� 	still denotes the probability that a firm 

undertakes investment project n in country c. A�,� is the firm’s profit function related to 

locating investment project n in country c (time subscripts ore omitted to simplify notation).  

 

A nice feature of the conditional logit model in the context of location choices is that the 

profit function only needs to include factors that vary over destination countries. Profit 

maximising behaviour implies that investors choose for their investment projects the 

destination which yields the highest profits compared to all other destinations (Head at al., 

1999). Therefore the firm level profit function in equation (1) can be reduced to include only 

agglomeration variables and the international linkages variables as well as some other 

location-specific factors such as the wage level or distance. All remaining destination 

specific-factors are captured by host country fixed effects  

 

In the base specification we only include the agglomeration externalities and some location 
specific control variables so that the profit function A�,�(�) takes the form3:  

(2) &�A�,�(�) = R� + S� ⋅ &���(�)
� + S� ⋅ &���(�))*�. + S� ⋅ &���(�)01�2 + SU ∙ &�V(�) + C�,�(�) 

where time indices are suppressed in order to simplify notation. Equation (2), however, 
takes into account that any project n takes place in a specific industry i so that Π�,�(�) are 

the firm’s profits associated with locating an investment project n in country c (taking into 
account the industry of the project). 	V(�) includes additional destination-specific control 

variables and R� are host country fixed effects that control for unobserved country 

characteristics.  

 

The assumption concerning the error structure mentioned above implies that the choice 

between two alternative locations is independent of all the other potential location choices. 

For example, from the investor’s viewpoint the comparison between locating a project in 

the Czech Republic or in Slovakia is independent from the possibility whether or not it is 

possible to choose Hungary as the host country. Under this assumption, which is known as 

the independence of alternative assumption (IAA), equation (1) and (2) can be combined to 

yield an expression for the probability that a firm chooses host country c as the location for 

its new investment project n (in industry i):  

(3) D�,�(�) = 						1XMYZ[⋅\](M)
^ YZ_⋅\](M)`abcYZd⋅\](M)ef^gYh[∙i](M)

∑ 1XMYZ[⋅\](N)
^ YZ_⋅\](N)`abcYZd⋅\](N)ef^gYh[∙i](N)j

N
 

where all variables are expressed in log-form.  

 
                                                           
3  The log-log form of the profit function in equation (2) assumes a Cobb Douglas type production function. 
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The full model specification will include all agglomeration and linkages variables discussed 

above and hence takes the following form:  

(4) D�,�(�) = 						1XMYZ[⋅\](M)
^ YZ_⋅\](M)`abcYZd⋅\](M)ef^gYZk⋅lm](M)YZc⋅nm](M)YZo⋅npp](M)YZq⋅lm](M)r YZs⋅nm](M)r YZt⋅np](M)r Yh∙i](M)

∑ 1XMYZ[⋅\](N)
^ YZ_⋅\](N)`abcYZd⋅\](N)ef^gYZk⋅lm](N)YZc⋅nm](N)YZo⋅npp](N)YZq⋅lm](N)r YZs⋅nm](N)r YZt⋅np](N)r Y∙h∙i](N)j

N
 

where BW�(�)
w , FW�(�)

w  and FD�(�)
w  refer to the international backward, forward and final 

demand linkages between the host country and the source country as well as between the 
host countries and all other foreign countries respectively. In addition 45�(�), 95�(�) and 

9;�(�) are the usual agglomeration variables, i.e domestic backward and forward inter-

industry linkages and domestic final demand linkages.  

 

As in the case of other maximum likelihood methods the conditional logit model uses these 

probabilities to estimate the effects of country specific constants, the R�, and the 

coefficients of the explanatory variables. The probabilities of the individual countries to be 

chosen as the location for a firm’s investment project are derived via a binary choice 

variable which enters the estimation equation as the dependent variable. So in this model 

framework the (left hand side) choice variable takes on the value 1 for the chosen location 

and 0 for all alternative destination countries that the investing company could have 

chosen4. This approach allows estimating the impact of various explanatory variables – 

and in particular of the agglomeration variable – on the location choice.  

 

Equations (3) and (4) will be estimated jointly for the six core European countries.  

 
4  Data 

4.1  Data sources 

This paper relies on a large number of data sources. The two most important sources of 

data are the fDi Markets database collected and provided by Financial Times and the 

newly developed and unique World Input-Output database (WIOD).  

 

The main data source for investment projects and hence for the location choices and the 

construction of the agglomeration externalities variable is the fDi Markets’ crossborder 

investment monitor5. This database records individual cross-border greenfield investment 

projects by industries and business functions from 2003 onwards. We use information on 

projects during the period 2003 to 2012. Data is available on a monthly basis but we will 

use quarterly periods. This is done to reduce fluctuation and to reduce the influence of 

potential lags with which the projects are recorded in the database. 
                                                           
4  For the structure of the dataset this implies that the original dataset must be expanded by the number of possible 

alternative (destination countries), in our case in J=27. So for each investment project there are 27 rows in the dataset 

with the choice variable taking the value 1 in the row containing the chosen host country and 0 for the remaining J-1 

countries.  
5  See: http://www.fdimarkets.com.  
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The fDi markets database only records new investment projects referred to as greenfield 

investments as well as major extensions of such projects. This subset of FDI projects are 

more closely related to the actual investment developments than the aggregate FDI stock 

which is for many countries dominated by mergers and acquisitions. Another advantage of 

the fDi markets database is that it allocates the FDI projects to the ultimate destination 

markets This means that, for example, an Austrian investment in Romania involving a 

special purpose company located in Cyprus would be still registered as an Austrian 

investment in Romania, while in the Balance of Payments, depending on the structure of 

the transaction, an Austrian investment in Cyprus and a Cypriote investment in Romania 

may be recorded.  

 

One caveat is that the fDi markets database is less systematic compared to FDI data from 

official balance of payments data as the recorded projects reflect commitments or intentions 

of firms to undertake the respective investment projects. However, the database is cleared 

from projects that have not materialised and should therefore be reliable. It has also 

become a standard data source for UNCTAD’s annual World Investment Report. Recently 

the database has also been used for research papers in a European context (e.g. Basile et 

al., 2010; Castellani and Pieri, 2013). 

 

One important aspect is that the industry classification used in the fDi Markets database 

does not correspond exactly to standard international classifications such as NACE which 

is used by WIOD. For many fDi industries, such as the semiconductor industry, a direct 

and unique match to the NACE Rev.2 industry can be found. Some industries, however, 

such as consumer goods, do not have a unique correspondence in the NACE 

classification. Where no one-to-one correspondence between fDi industries and NACE 

industries exists, the project is assigned to the appropriate NACE industry individually. The 

fDi industry “space & defence” for example has no unique correspondence in NACE and 

therefore had to be classified on a case by case basis. The investment project by Italian 

Selex Galileo – a company producing radar units and other electronic and information 

systems for the defence industry – undertaken in the UK is assigned to the computer, 

electronic and optical products industry (NACE Rev. 2 division 26). In contrast, the 

investment by Belgian company Herstal in Portugal is assigned to the motor vehicles 

industry (NACE Rev. 2 division 29) based on the information in the fDI database on the 

subsector of the investment project which is indicated to be ‘Military armoured vehicle, 

tank, & components’. The correspondence between fDi Markets database and NACE 

industries according to the WIOD database is shown in Appendix 2.  

 

Having assigned all projects to the corresponding NACE industry divisions, we further 

aggregate some of the divisions in order to have a reasonable number of investment 

projects in all industry groups ending up with 14 industries.  
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A second important database for this paper is the World Input Output Database (WIOD)6. 

WIOD provides global input-output tables for 40 countries including 27 EU Member 

States7, most other major industrialised countries and some large emerging markets. 

Given the scope of the project we use all relevant information for calculating the linkage 

variables for the EU-27 – the potential host countries.  

 

Figure 2 shows the general structure of the World Input-Output Table of the WIOD for the 

three country case. The advantage of the WIOD database is that it allows the calculation of 

inter-industry linkages not only within a host economy but also the linkages between the 

industries of the host economy and the industries of each individual trading partner. We 

use this information on the domestic and international sourcing structures of industries to 

calculate the forward and backward linkages of the 27 EU Member States as presented in 

the previous section. The World Input-Output Tables also include the necessary 

information for calculating the domestic and international final demand linkages.  

 
Figure 2 

Structure of the World Input-Output Table of the WI OD  
(3 countries, industry-by-industry type) 

 
 

If, for example, a firm in country A (source country) undertakes an investment in country B 

(host country) in a specific industry, it is possible to derive separately the inter-industry 

linkages of that industry (in country B) with all industries in country B (domestic linkages, 

agglomeration effects) and also the inter-industry linkages of that industry with all industries 

in country A (international linkages to source country) as well as the linkages with all 

industries in the Rest of the World (foreign international linkages). All information from the 

                                                           
6  See: http://www.wiod.org/new_site/home.htm 
7  Croatia is not included in the WIOD. 
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World Input-Output Table is available for the period 1995-2011. Therefore, data form 2012 

has to be imputed. Since the location choice model relies on differences between locations 

we take the simple route and just use the input-output coefficients of 2011 for the year 

2012.  

The additional control variables we use in our model are drawn from other data sources. 

We rely on Eurostat for data on labour costs (in Euro per person) and also for employment 

data for the years 2010-2012 as the employment data in WIOD’s Socio-Economic 

Accounts is available only until 2009. The gravity variables distance, common official 

language and same country status are obtained from CEPII’s GeoDist database. 

 

It should also be noted that the data on forward, backward and demand linkages from the 

WIOD database as well as the data for the control variables are available at an annual 

level only while the location of projects in our model takes place on a quarterly basis. We 

therefore use the annual data for each of the four quarters of each year.  

 

4.2  Descriptives 

Our sample stretches over the period 2003-2012 and consists of 3,058 production-related 

cross-border greenfield investment projects undertaken by firms in the six European core 

countries in EU Member States. Germany was by far the biggest investor country 

accounting for 1,340 or 44% of these investment projects8. The number of investment 

projects was growing constantly growing from 2003 to 2007, followed by a severe drop in 

2009 due to the global economic crisis of 2008/2009. Since then the cross-border 

investment activity has somewhat recovered but remains clearly below the pre-crisis boom 

level (2005-2007) and for the year 2012 only 163 projects are on record.  

 

With regard to the host countries Poland emerges as the country which attracted the 

largest number of projects (393 projects) followed by Romania (361 projects) and Hungary 

(332 projects). France and Spain come in fourth and fifth place respectively9.  

The distribution of projects across Member States indicates that two groups of countries 

attracted a high number of projects: large EU Member States on the one hand and the 

catching-up economies in Central and Eastern Europe on the other hand. The prominent 

role of the Central and Eastern EU Member States is unusual in FDI data and due to the 

fact that the FDI transactions in our sample are restricted to greenfield investments on the 

one hand and to production related projects and the other hand.  

 

The distribution of projects across host countries is strongly influenced by location decision 

of German firms due to the large number of German projects. The ranking of preferred 

                                                           
8  For details see Appendix 
9  The relatively low number of projects in Germany is influenced by the fact that Germany is the most important FDI 

investor country and cannot undertake any foreign investment projects in Germany itself. 
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host countries for FDI projects shows some variation across investor countries. For 

example, Spain is the prime location for French investors, Germany is the leading host 

country for Dutch MNEs and Hungary attracted the largest number of Austrian investment 

projects. 

 

There is also a wide variation in the number of FDI projects across industries ranging from 

only 12 in the coke, refined petroleum and nuclear fuel industry to 668 projects in the 

transport equipment industry. Production-related greenfield FDI activity in the latter is again 

strongly dominated by German firms but it is also an important industry for firms from 

France and Italy. Other important industries include chemicals and the machinery industry 

as well as the non-metallic minerals industry. The latter is for example, the primary industry 

of Austrian greenfield FDI investors, whereas Belgian and Dutch investors were most 

active in the chemicals industry. 

 

Table 1 presents the summary statistics for the investment projects in the sample as well 

as all other variables. The summary statistics report the data for the actual investment 

choices not including the potential alternatives that are included in the estimation of the 

conditional logit model. Moreover, all variables are in log-from (expect for the dummy 

variables) so that the maximum of 4.2047 for the number of projects from a source country 

in a particular host country in a particular industry in the last column of Table 1 refers to 66 

projects. This is the accumulated number of German investment projects in Hungary in the 

transport equipment industry. Note that because most variables are source-host-industry-

year specific there is a wide dispersion in the value of the variables. 
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Table 1 

Summary statistics (2003-2012) 

  Variable  Obs. Mean Std. Dev. Min Max 

Agglomeration variables I - Agglomeration externalities       

  source country projects  &�	��(�)�  3058 1.1765 1.0633 0 4.2047 

  EU-6 projects &�	��(�))*�+ 3020 1.9971 1.1986 0 4.4659 

  own presence &�	��(�)z{| 3058 0.1671 0.3944 0 2.3979 

  source country projects (ex own) &�	��(�)�	1}	z{| 3058 1.1072 1.0635 0 4.2047 

  other EU-5 projects &�	��(�)�)*�. 3020 1.5833 1.0985 0 4.3944 

  value added (host) &�	��(�)01�2 3058 8.2439 1.4594 2.4497 11.4180 

Agglomeration variables II - backward, forward and demand linkages     

  BW linkages (host) ln45�(�) 3056 3.1724 1.1303 -2.8160 5.6596 

  FW linkages (host) ln 95�(�) 3056 2.6015 1.5537 -8.0181 5.8894 

  demand linkages (host) ln 9;;�(�) 3058 7.5610 2.1433 -2.2113 11.6412 

International linkages            

  BW - host to source ln 45�(�)�<=>�1 3056 2.6988 2.0229 -2.3069 6.0520 

  BW - host to foreign ln 45�(�)
?<>1�@�

 3056 6.2053 0.7023 4.3987 9.2109 

  FW - host to source ln 95�(�)�<=>�1 3056 2.4231 2.2653 -3.9691 6.0564 

  FW - host to foreign ln 95�(�)
?<>1�@�

 3056 5.8326 0.8990 2.2363 8.9449 

  final demand - source ln 9;��(�)�<=>�1  3057 5.2235 2.5812 -4.9661 9.8944 

  final demand - foreign ln 9;9�(�)?<>1�@�
 3057 7.3835 2.2051 0.4086 11.9609 

Additional control variables for the host country         

  population ln D�D�  3058 3.0642 0.9702 -0.9170 4.4133 

  labour cost ln ���  3058 2.3365 0.9231 0.3988 3.7542 

  distance ln;�����<=>�1  3058 6.6686 0.6744 4.0879 7.6976 

  same country ln ���7��<=>�1  3058 0.0536 0.2253 0 1.0000 

  common language ln ������<=>�1  3058 0.0834 0.2765 0 1.0000 

 

Note: All variables are reported in log-form except for dummy variables (same country, common language). To the project-
based agglomeration variables one has been added before taking logs.  

 

 
5 Results 

5.1 Basic model 

We start by presenting the results from the basic specifications of our conditional logit 

model for the firms of all six investor countries which are summarised in Table 2. 

Specification 1 includes the agglomeration of investment projects from the country of origin 

of the investing firm in the respective destination country only with no additional control 

variables. Remember that this was our proxy for the agglomeration externalities 

(importance of knowledge spillovers) which are national in scope in the context of the 

location decisions.  
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Table 2 

 

Agglomeration effects in the location choices for i ntra-EU cross-border investments by Core 
European MNEs, 2003-2012  

time period 2003-2012 2005-2012 

sample all firms all firms 

specification (1) (2) (3) (4) (5) (6) (7) 

Agglomeration effects  

source country projects 0.7070*** 0.6080*** 0.5816***                0.6352*** 0.6135***                

               (0.035) (0.036) (0.037)                (0.040) (0.041)                

other EU-5 projects                               0.1015***                               0.0952**                

                                             (0.036)                               (0.040)                

EU-6 projects                                              0.4864***                               0.5129*** 

                                                            (0.037)                               (0.043) 

value added (host)                0.3929*** 0.3707*** 0.3788*** 0.3682*** 0.3442*** 0.3612*** 

                              (0.050) (0.050) (0.050) (0.057) (0.058) (0.058) 

Destination-specific characteristics  

population                2.1957 2.0466 1.9112 3.0932 2.8596 2.6122 

                              (1.545) (1.547) (1.535) (2.271) (2.274) (2.259) 

labour cost                 -1.1428*** -1.1813*** -1.2178*** -2.0764*** -2.0844*** -2.1045*** 

                              (0.195) (0.196) (0.196) (0.292) (0.293) (0.292) 

distance                 -0.3028*** -0.3130*** -0.3753*** -0.3163*** -0.3276*** -0.4161*** 

                              (0.054) (0.054) (0.054) (0.061) (0.062) (0.061) 

common language                 0.4591*** 0.4593*** 0.5111*** 0.4136*** 0.4144*** 0.4754*** 

                              (0.116) (0.116) (0.116) (0.128) (0.128) (0.128) 

same country                 0.2477* 0.2546* 0.3909*** 0.0687 0.0780 0.2336 

                 (0.135) (0.135) (0.134) (0.157) (0.157) (0.155) 

obs. 75500 75500 75500 75500 59625 59625 59625 

cases 3020 3020 3020 3020 2385 2385 2385 

Note: In all specifications the dependent variable is a binary variable which for each project takes the value 1 for the country 
where the project has been located and 0 for all other potential countries. Core European countries here include Austria, 
Belgium, Germany, France, Italy and the Netherlands, Industry classification based on NACE Rev2. All variables except for 
dummy variables enter the model in log-form. Same country = dummy for whether source and investor country used to be part 
of the same country/empire. ***, **, * indicate statistical significance at the 1%, 5% and 10% level respectively. Standard errors 
in parentheses.  

 

In line with our expectation, the coefficient of the agglomeration externalities of the 

respective source country is statistically significant at the 1% level and positive implying 

that investors are more likely to locate a project in a destination market where already a 

large number of projects from the same country have been realised in the sector the firm 

operates. Specification 2 shows that this result is robust to the inclusion of additional 

control variables such as population, which controls for country size, labour costs and 

some gravity variables. This specification also includes the agglomeration effect for the 

destination market, i.e. the size of the respective industry in the potential host country, 

which (given the lack of alternatives) we proxy by the log of industry value added. The 

coefficient of this agglomeration variable if also positive and statistically significant which 

implies that foreign investors are more likely to choose a country as the host for a cross-
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border investment project if the industry the investor is operating in is large in that 

country10. 

 

All control variables have the expected sign, too. Investors prefer to investment in large 

markets, i.e. in countries with large populations which is particularly relevant for market 

seeking FDI. Note, however, that the estimated coefficient for population is not statistically 

significant at conventional levels of significance. On the contrary, the coefficient of labour 

costs is negative (and highly statistically significant) suggesting that EU Member States 

with low wage costs are, ceteris paribus, more likely to attract new investment projects. 

This is turns means that efficiency seeking may be a strong motive for investors from the 

six core investor countries. We also find that the probability of choosing a particular country 

as the destination for an investment project declines with geographic distance but 

increases if source and host country share the same official language. Finally, we also find 

that if source and host country once formed one country or have historically belonged to 

the same empire has a positive impact on the location decision for investment projects. In 

our sample, this means for example that according to our estimation results firms from 

Austria are, ceteris paribus, more likely to invest in Hungary, Slovenia, the Czech Republic 

and Slovakia than in the other EU Member States since they once belonged to the 

Habsburg Empire. 

 

Specification 3 repeats the conditional logit estimation but adds the agglomeration effects 

from the other five investor countries to the model. The coefficient of this ‘European’ 

agglomeration variable is also highly statistically significant but comparatively small in 

magnitude. The effect on the location decision of investors of the national agglomeration 

externalities are approximately six times larger than the agglomeration externalities arising 

from the investment activities of the investing firms from the other countries. Finally, in 

specification 4 we include the combined project stock of the six investor countries (which 

includes the respective source country). The effect of this combined agglomeration 

externalities on the location decision on firms is equally positive and statistically significant 

but somewhat smaller than the national agglomeration effect found in specifications 2 and 

3. This could suggest that expected knowledge spillovers that are relevant for FDI 

investors are still mainly (though not only) national in scope.   

 

Specifications 5 to 7 repeat the previous estimations but limit the sample to the period 

2005-2012. The motivation for doing this is that agglomeration effects become stronger if 

the first years where observations are available are omitted because the stock of projects 

is only built up over time. For example, in the first quarter of 2003 there are no 

accumulated project stocks because the project stock includes only projects from that time 

onwards. Hence, we may expect that the agglomeration effects become larger in 
                                                           
10  During the estimation process 38 projects (cases) are dropped so the conditional logit results are based on 3,020 

location decisions for projects instead of the 3,058. The reason for this is not entirely clear.   
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magnitude if the location decisions for investment projects during the first eight periods (the 

years 2003 and 2004) are disregarded. Specifications 5 to 7 result indeed in slightly larger 

estimated effects from agglomeration externalities, at least for the national agglomeration 

externalities. 

  

One important issue is that in the results presented in Table 2 we include all projects of all 

firms available. This means that we sometimes observe several investment projects by the 

same firm in the same destination market (or also in another one). This may introduce a 

bias in our results as the reiterative choice for one particular destination by an investor 

could be driven by the fact that it has already entered this market and incurred the FDI 

fixed costs. The agglomeration variable would then not reflect knowledge spillovers from 

other firms but simply the firm’s own investment history. To remedy this potential 

shortcoming we have two alternative strategies. A first strategy is to confine the sample to 

‘first movers’, i.e. to location decision of firms who have not undertaken an investment 

project before – at least not since 200311. The second approach is to keep all projects of all 

firms but to construct a separate variable for projects undertaken by each firm on the one 

hand and another variable for the projects undertaken by all other firms from the same 

source country and industry.  

 

The first strategy implies that our sample is reduced to 2,117 location decisions of firms12. 

The estimation results are presented in Table 3 in specifications 1-3. Most importantly, we 

find that agglomeration effects due to activities of other firms from the same source country 

as the investor are also found to be positive and statistically significant (specification 1). 

Note however, that with 0.379 the coefficient has become considerably smaller compared 

to the model with the full firm sample in Table 2 amounting to just about half the size (cf. 

specification 1 in Table 3 with specification 2 in Table 2). This means that it is very 

important to differentiate first movers from established FDI investor firms. Unsurprisingly, 

the agglomeration externalities steming from the presence of FDI firms from the other five 

investor countries are again found to have a positive and significant effect on the location 

decision with the same magnitude of the coefficient then in the full sample (specification 2).  

 

We conclude from the first mover analysis in Table 3 that it confirms the results from the 

full sample analysis with regards to the increased probability for an investor to locate a 

cross-border investment projects in a destination country where already a large number of 

compatriot investors are present.  

                                                           
11  Due to lack of data we cannot know whether a firm has already undertaken investment projects in any particular market 

before 2003. 
12  Again, during the estimation process some cases (decisions) are dropped so that the result is based on 2,084 location 

decisions. Note that the number of ‘first moves’ exceeds the number of investing firms in the sample (1,913) which is 

due to the fact that several first movers undertake several projects in the quarter where they start investing. These 

investments may go to the same or different locations and may be in the same industry or different ones. 
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In our second strategy we include again the full sample but differentiate within source 

country investment projects between projects undertaken by the firm itself – firm's own 

projects – and projects undertaken by other firms from the same source country – source 

country projects (ex own). 

 

Table 3 

 

Agglomeration effects in the location choices for i ntra-EU cross-border investments by Core 
European MNEs – first movers and ‘pure’ agglomerati on effects, 2003-2012  

time period 2003-2012 2003-2012 

sample first movers all firms 

specification (1) (2) (3) (4) (5) (6) (7) 

Agglomeration effects                                         

source country projects 0.3794*** 0.3522***                                     

               (0.045) (0.046)                                     

other core EU-5 projects                0.1108***                  0.1074***   0.1506*** 

                              (0.043)                  (0.036)   (0.036) 

core EU-6 projects                               0.3794***       

                                             (0.045)       

firm's own projects       2.2042*** 2.1944***                  

        (0.081) (0.081)                  

source country projects (ex own)       0.3424*** 0.3156*** 0.4186*** 0.3802*** 

        (0.037) (0.038) (0.036) (0.037) 

value added (host) 0.4241*** 0.4035*** 0.4241*** 0.4026*** 0.3793*** 0.4419*** 0.4078*** 

               (0.058) (0.059) (0.058) (0.051) (0.051) (0.049) (0.050) 
                

Destination-specific characteristics  

population 0.7012 0.6083 0.7012 1.2187 1.0781 2.2454 2.0254 

               (1.854) (1.856) (1.854) (1.585) (1.586) (1.540) (1.541) 

labour cost  -1.2136*** -1.2567*** -1.2136*** -1.2398*** -1.2797*** -1.1619*** -1.2159*** 

               (0.233) (0.234) (0.233) (0.199) (0.200) (0.194) (0.196) 

distance  -0.2757*** -0.2840*** -0.2757*** -0.2873*** -0.2957*** -0.3339*** -0.3494*** 

               (0.064) (0.065) (0.064) (0.055) (0.055) (0.054) (0.054) 

common language  0.4536*** 0.4549*** 0.4536*** 0.4366*** 0.4373*** 0.4855*** 0.4857*** 

               (0.137) (0.137) (0.137) (0.118) (0.117) (0.116) (0.116) 

same country  0.6036*** 0.6127*** 0.6036*** 0.4208*** 0.4301*** 0.2715*** 0.2838*** 

  (0.162) (0.162) (0.162) (0.137) (0.137) (0.135) (0.135) 

obs. 52100 52100 52100 75500 75500 75500 75500 

cases 2084 2084 2084 3020 3020 3020 3020 

Note: In all specifications the dependent variable is a binary variable which for each project takes the value 1 for the country 
where the project has been located and 0 for all other potential countries. Core European countries here include Austria, 
Belgium, Germany, France, Italy and the Netherlands, Industry classification based on NACE Rev2. All variables except for 
dummy variables enter the model in log-form. Same country = dummy for whether source and investor country used to be part 
of the same country/empire. ***, **, * indicate statistical significance at the 1%, 5% and 10% level respectively. Standard errors 
in parentheses.  

 

 

This second strategy delivers the same qualitative results (specifications 4 and 7 in Table 

3) as the first mover analysis with regard to both agglomeration externalities and the 

control variables. The coefficients of the agglomeration externalities from other firms from 
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the source country in specifications 4 to 7 are in the magnitude of 0.3 to 0.4. The second 

major point which is now made explicit by the large and positive coefficient of the firm’s 

own projects-variable is that investors’ previous location decisions are a key determinant 

for consequent location decisions.  

 

To summarise, we can safely conclude that even if we control for the investors’ own 

investment history, the presence of other firms from the investor’s country still matter for 

the location decision of FDI investors. This preference of firms to co-locate with compatriot 

form reflects what we may call ‘pure’ agglomeration externalities 

 

5.2 Full model 

We continue with re-estimating the model, this time in the full specification. This means that 

we add to the agglomeration externalities arising from spillovers additional types of 

agglomeration effects, i.e. the domestic inter-industry backward and forward linkages and 

the domestic demand linkages. Furthermore, we take the prospective FDI destination 

countries’ international linkages on board. As a reminder, these international linkages 

include the destination country’s inter-industry backward and forward linkages to industries 

from the source country and all other foreign countries respectively and the final demand 

linkages between the respective destination country and the source country and all other 

foreign countries respectively. As was the case in the base model we are interested in the 

effects for the full sample when controlling for each investor firm’s own investment history 

and first mover firms only. The results are presented in Table 4. 

 

Table 4 reports the estimation results which first of all confirm the positive effect of 

agglomeration externalities on the probability of a country to attract FDI projects. Again, the 

accumulated project stock from previous investor firms from the same country matters for 

the investment decision for both the full sample (specification 1 and 2) and for first movers 

(specification 5 and 6). The result also holds when the full sample is considered and the 

existing project stock in each country-industry is controlled for (specification 3 and 4). The 

presence of investor firms from the other investor countries also matter but to a lesser 

extent. The size of the domestic industry (which serves as proxy for knowledge spillovers 

from domestic firms) also keeps its potential to increases the country’s chances to be 

selected as the host country for an investment project13.  

 

Turning to the new agglomeration effects we find two surprising results. Firstly, both the 

domestic backward and the domestic forward linkages seem to make a country less 

attractive as a location for foreign direct investors as can be seen from the negative 

coefficients.   
                                                           
13  This proxy variable is of course not ideal (as it could as well be interpreted as a within-industry demand factor) but is 

used due to the lack of comparable information on the number of domestic firms across industries and destination 

markets throughout the sample period. 
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Table 4 

Agglomeration and international linkages effects in  the location choices for intra-EU cross-
border investments by Core European MNEs – full spe cification, 2003-2012  

time period 2003-2012 2003-2012 2003-2012 

sample full sample full sample First movers 

specification (1) (2) (3) (4) (5) (6) 

Agglomeration effects                                                                                           

source country projects 0.5746*** 0.4862*** 

  

0.3490*** 0.2361*** 

               (0.038) (0.039) 

  

(0.046) (0.048) 

other core EU-5 projects 0.0762** 0.0782** 0.0826** 0.0839** 0.0891** 0.0882* 

               (0.036) (0.037) (0.037) (0.038) (0.043) (0.045) 

firm's own projects 

  

2.1843*** 2.1604*** 

    

  

(0.081) (0.082) 

  source country projects (ex own) 

  

0.3111*** 0.2192*** 

    

  

(0.038) (0.040) 

  value added (host) 0.3323*** 0.4347*** 0.3456*** 0.4591*** 0.3734*** 0.4920*** 

               (0.059) (0.071) (0.060) (0.073) (0.069) (0.085) 

BW linkages (host) -0.2058*** -0.1632** -0.2005*** -0.1501* -0.1593* -0.0826 

               (0.077) (0.080) (0.078) (0.081) (0.091) (0.095) 

FW linkages (host) -0.0856** -0.1048** -0.0805* -0.1025** -0.1015** -0.1202** 

               (0.042) (0.048) (0.042) (0.049) (0.049) (0.058) 

demand linkages (host) 0.0133 0.0255 0.0089 0.0186 0.0050 0.0233 

               (0.029) (0.030) (0.030) (0.032) (0.036) (0.038) 

International linkages             

BW – host to source   0.2564***  0.2529***  0.2268** 

   (0.079)  (0.081)  (0.095) 

BW – host to foreign   -0.1028  -0.1282  -0.0958 

   (0.106)  (0.107)  (0.125) 

FW – host to source   0.0489  0.0817  0.1472** 

   (0.060)  (0.061)  (0.071) 

FW – host to foreign   0.0119  -0.0085  -0.0409 

   (0.070)  (0.072)  (0.084) 

final demand – source   0.1902***  0.1889***  0.2195*** 

   (0.039)  (0.040)  (0.047) 

final demand – foreign   -0.2721***  -0.2731***  -0.2921*** 

   (0.059)  (0.061)  (0.071) 

Destination-specific characteristics           

ln population 1.4665 1.4610 0.5552 0.8036 0.2125 -0.5407 

               (1.561) (1.652) (1.601) (1.691) (1.870) (1.966) 

ln labour cost  -1.1312*** -1.0699*** -1.2314*** -1.1559*** -1.2224*** -1.1855*** 

               (0.200) (0.213) (0.203) (0.217) (0.238) (0.254) 

ln distance  -0.3171*** -0.1067* -0.3004*** -0.0855 -0.2823*** -0.0447 

               (0.055) (0.062) (0.055) (0.062) (0.065) (0.073) 

common language  0.4325*** 0.0634 0.4131*** 0.0223 0.4345*** 0.0013 

               (0.116) (0.121) (0.118) (0.123) (0.138) (0.144) 

same country  0.2827** 0.1697 0.4584*** 0.3292** 0.6507*** 0.5044*** 

  (0.136) (0.134) (0.137) (0.136) (0.163) (0.162) 

obs. 75175 72775 75175 72775 51850 49800 

cases 3007 2911 3007 2911 2074 1992 

Note: In all specifications the dependent variable is a binary variable which for each project takes the value 1 for the country 
where the project has been located and 0 for all other potential countries. Core European countries here include Austria, 
Belgium, Germany, France, Italy and the Netherlands, Industry classification based on NACE Rev2. All variables except for 
dummy variables enter the model in log-form. DW= backward linkages, FW=forward linkages. Same country = dummy for 
whether source and investor country used to be part of the same country/empire. ***, **, * indicate statistical significance at the 
1%, 5% and 10% level respectively. Standard errors in parentheses.  
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These coefficients are statistically significant at least at the 10% level in all cases expect for 

the backward linkages in the full specialisation of the first mover sample (specification 6). In 

the case of backward linkages this means that investors do not appreciate it if the industry 

they operate in has strong linkages with domestic suppliers. So the ‘availability’ of suppliers 

and specialised inputs does not play a role. Or, if it does play a role it is dominated by the 

fact that that investors do not seem to consider it as a locational advantage if the industry 

has a strong domestic upstream reliance. Likewise, domestic forward linkages, i.e. the 

industry having strong supplier relationships with other domestic industries, are not an 

attraction factor. The same is true for the (industry-level) final domestic demand which 

turns out to be statistically insignificant throughout all specifications.  

 

Finally, specifications 2, 4 and 6 also include the international linkages. By definition these 

international linkages variable are trade flows. A first remark on the results is therefore that 

the inclusion of these international linkages weakens the effects of the ‘gravity’ factors such 

as distance and common language. This is because the international linkages partly reflect 

trade flows which are shaped by the same gravity factors that we found to be relevant for 

the locational decisions of FDI investors. As a result the statistical significance of distance 

and common language are weakened or even lost once the international linkages terms 

are included.  

 

With regard to the international linkages themselves it turns out that the strong backward 

linkages of an industry to the industries of the investor’ country (i.e. the source country) 

increases the chances of a country to attract FDI in that industry. For example, if Slovakia’s 

transport equipment industry relies strongly on German inputs from industries that are 

large in Germany (including the transport equipment industry itself) then Slovakia tends to 

become a more attractive FDI location for German car manufacturers and other producers 

of transport equipment. In the case of the first movers sample (specification 6), the size of 

the coefficient (0.23) is close that of the agglomeration externalities. In contrast, the 

destination countries’ backward linkages to other foreign countries do not play a role for the 

location decisions of FDI investors.  

 

The international forward linkages seem to have a much more limited impact on the 

location decision of the FDI investors in our sample. Generally, they do not turn out to be 

statistically significant, with the exception of the forward linkages to the source country in 

the first mover sample where it acts as an attraction factor.  

 

The last set of international linkages consists of the host country’s demand linkages to the 

source and all other foreign countries (i.e. the industry level host country exports that 

satisfy final demand in the source country and other foreign countries respectively). They 

turn out to be important with the expected sign: strong final demand from the source 

country for exports from a particular country increases the chances of that country to be 
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chosen as the host country for an investment project. For example, if Slovenian food 

exports to Italy are large, then the probability that an Italian investor in the food industry 

chooses Slovenia as its FDI location becomes more likely. The opposite is true for foreign 

final demand linkages. From the viewpoint of an investor from a particular source country, 

strong final demand linkages between the host country and other foreign countries appear 

to be a locational disadvantage, i.e. makes a particular host country less attractive.  

 

In sum the pattern of the agglomeration and international linkages variables suggests that 

the availability of specialised inputs (backward linkages) as well as demand by other firms 

(forward linkages) and the presence of ‘thick markets’ (final demand linkages) does not 

make a country more attractive for FDI investors. According to our results, FDI firms do not 

want to have to rely on domestic inputs nor on domestic demand. To some extent this 

reveals the motives for production-related greenfield FDI investments which seem to be 

predominantly efficiency-seeking and not market seeking. This reading of the results is 

also in line with the strong effect of wages as we find low labour costs to be an important 

attraction factor for FDI.  

 

5.3 Interpretation of coefficients 

The estimated coefficients in the conditional logit model indicate whether an explanatory 

variable acts as an attraction factor for FDI – in that case the coefficient is positive – or 

whether it is a locational disadvantage – in that case the coefficient is negative. While the 

interpretation of the coefficients in a conditional logit model is not straightforward it is 

possible to derive the average probability elasticity (Head et al, 1995) in order to get a 

feeling for the magnitude of the estimated effects14. The average elasticity probability 

indicates the change in the probability for any country to be chosen as the host country for 

an FDI project when the value of the respective explanatory factor is increased by 1%. For 

example, in the case of the agglomeration externalities the average probability elasticity 

associated with the estimated coefficient of 0.2361 is 0.2267 (Table 5). This means that on 

average, an increase in the number of greenfield FDI projects in a particular country and 

industry by 10% increases the chances of that country to attract such an FDI project by 

2.27%.  

 

A likewise interpretation applies for negative elasticities. On average, a 10% larger value 

for the demand linkages of the host country to other foreign countries reduces the chances 

of the prospective host country to attract a project by 2.8%.  
  

                                                           
14  The average elasticity probability can be calculated as S� 	 ∙ ��−1� � where is the estimated coefficient and is the number 

of possible choices, in our case 25 (since there are 27 Member States but Cyprus has been excluded since there is no 

single project undertaken in Cyprus and firms obviously cannot undertake FDI projects in their home country). 
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Table 5 

Coefficients, average elasticities and odds ratios,  first movers sample 

 
Sample First movers 

 

Coefficient 

Average 

probability 

elasticity 

Odds ratios 

Agglomeration effects 

 

  

source country projects 0.2361 0.2267 1.27 

other core EU-5 projects 0.0882 0.0847 1.09 

value added (host) 0.4920 0.4723 1.64 

BW linkages (host) not stat. significant   

FW linkages (host) -0.1202 -0.1154 0.89 

demand linkages (host) not stat. significant   

International linkages 
 

  

BW – host to source 0.2268 0.2177 1.25 

BW – host to foreign not stat. significant   

FW – host to source 0.1472 0.1413 1.16 

FW – host to foreign not stat. significant   

final demand – source 0.2195 0.2107 1.25 

final demand – foreign -0.2921 -0.2804 0.75 

Note: Calculations based on estimated coefficients fron specification (6) in Table 4. Average probabilities are derived from the 

coefficents using the formula: ��:"	�� E. "&'���#��% = 	S� 	 ∙ ����� � where S�	 is the estimated coefficient and � is the number of 

possible location choices (which is 25). Odds ratios or taken directly from the regression output of the statistical software 
(STATA).  

 

An alternative though very similar way to interpet the coefficients is to use odds ratios. The 

odds ratios indicate the difference in the chances of attracting a project for a given 

explanatory variable when the value of this explanatory variable changes by one unit, e.g. 

for a stock of 0 projects, relative to the chances of attracting a project when there is a 

project stock of 1. For example, in the case of the agglomeration externalities the change 

in the odds for a country to be chosen as the host country for an FDI projects increases by 

27% if the project stock increases from 0 to 1. Both the average probability elasticities and 

the odds rations corresponding to the full first mover model (specification 6 in Table 4) are 

summarised for the agglomeration and international linkages variables (to the extent that 

they have statistically significant effects on the location choices) in Table 5. The odds ratios 

are helpful because they highlight the large effects of the agglomeration externalities. They 

are however less useful in understanding the linkages variables as a one unit change in 

the domestic or international linkages as we defined them is no natural benchmark.  

 

6 Conclusions 

This paper analysed the role of agglomeration and international linkages in the location 

decisions of production-related greenfield FDI projects of Austrian, Belgian, French, 

German, Italian and Dutch investors in the EU Member States. The results suggest that 

agglomeration externalities that according to theory reflect knowledge spillovers from other 
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firms are important determinants for investors’ location choices. In particular, firms tend to 

co-locate with compatriot firms from the same industry. So the presence of firms from the 

investor’s own country in a particular host country is a strong locational advantage for that 

country. This implies a strong path dependency for investment decision which by the way 

is not only found for investments by other (compatriote) investors but also in a firms own 

investment history. The effect from national agglomeration externalities is weakened when 

the sample is reduced to first movers or when the investing firm’s own ‘investment history’ 

is controlled for but on average the chances that a country is chosen as the destination for 

a greenfield investment project still increases by 2.27% if the accumulated FDI project 

stock from the investor’s country increased by 10%. FDI investors also take the presence 

of other foreign investors into account when making their location decisions but the 

estimated impact seems to be smaller. The presence of domestic firms, – which 

unfortunately we can only measure by the size of the respective industry – also constitutes 

a locational advantage. 

 

The results we find for the domestic inter-industry agglomerations are rather surprising. 

Strong domestic forward and backward linkages seem to make a location less attractive for 

FDI investors which runs counter the idea that firms locate close to suppliers to benefit 

from specialised inputs and close to potential customer firms. Domestic final demand does 

not turn out to be relevant for location decisions of investors in our model.  

 

We also added a new element to the analysis of agglomeration effects by also taking into 

accounts the impact of international linkages. These international linkages potentially work 

in the opposite direction as the agglomeration factors. As international production 

integration becomes more intense, the importance of having inputs and customers in close 

geographic vicinity must be expected to decline. We find that the host countries’ backward 

linkages to the source country play an important role and increase the locational 

attractiveness. Positive and significant effects for the forward linkages to the source 

country are only found in the first mover sample and can therefore not be considered to be 

robust. Both forward and backward linkages to third countries do not seem to influence the 

location decisions of investors. What matters for the location of production are final 

demand linkages. Strong demand linkages between the source country and the host 

country in a particular industry increase the chances of the former to attract FDI projects in 

that industry whereas the opposite is true for demand linkages between the host country 

and other foreign countries.  

 

In our view the pattern of the agglomeration effects and the international linkages suggests 

that the location choices for production-related projects reflect a dominance of efficiency-

seeking motives in the FDI activities in this particular sample. In combination with the 

strong and robust negative effect of wage costs, the negative effects of the domestic 

backward and forward linkages and the irrelevance of domestic demand linkages suggests 
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that economic activities in the host economy are not that really important for FDI investors. 

So agglomeration factors have become less relevant with the notable exception of the 

agglomeration externalities – provided that the accumulated FDI project stock actually 

reflect such knowledge spillovers. In other words, FDI investors clearly prefer to co-locate 

with other firms from the same industry (and in particular with firms from the same country) 

but they care less about the availability of inputs or the size of the markets in the host 

economy. In contrast, supply-relations between the FDI investor’s country and the host 

country are an important attraction factor. This is consistent with FDI projects that form part 

of international production chains, i.e. investors locate production in a low-wage country but 

supply a large part of inputs themselves and use the host country as an assembly platform. 

A large part of the final demand for these products may then again come from the 

investor’s country (i.e. the source country) which would be consistent with the large positive 

effect of the international demand linkages between source country and host country. 

 

We would therefore conclude that in the context of European manufacturing production, 

two of the traditional the agglomeration factors, i.e. availability of inputs and large domestic 

markets, do not play a key role for the location decision of FDI investors. In contrast, firms 

still prefer to locate their production facilities close to each other which means the presence 

of other (compatriote) firms remains important – potentially because of agglomeration 

externalities though this may also reflect signalling effects or simply herd behaviour on the 

side of investors. 

 

Considering the obtained results for both the agglomeration effects and the international 

linkages effects leads to the conclusion that agglomeration forces continue to be relevant 

for the location choices of European greenfield FDI investors and that they coexist with 

international linkages effects.  

 

Given that our sample of EU Member States as host countries, it would also be interesting 

to expand the analysis to include a wider set of countries. Hence, a logical extension of this 

paper would be to investigate the location decisions of FDI investors at a global scale. 

Moreover, we intend to compare the strength of the agglomeration effects and international 

linkages effects with alternative location factors such as institutions or policy incentives. 

Another improvement would be to find a better proxy for the agglomeration externalities 

arising from the presence of domestic firms which we had to assume is reflected in the 

industry value added.  
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Appendix 

 

Appendix 1: Correspondence between fDi industries and NACE industries 

 

Table A1  

Correspondence between fDi industries and NACE Rev.  2 divisions  

fDi-Industries 

NACE 
Rev.2 

division NACE industry descriptiom  
Aerospace 30 Manufacture of other transport equipment 
Alternative/Renewable energy 20 Manufacture of chemicals and chemical products 
  35 Electricity, gas, steam and air conditioning supply 
Automotive Components 29 Manufacture of motor vehicles, trailers and semi-trailers 
Automotive OEM 29 Manufacture of motor vehicles, trailers and semi-trailers 
Beverages 11 Manufacture of beverages 
Biotechnology 21 Manufacture of basic pharmaceutical products and pharmaceutical preparations 
  26 Manufacture of computer, electronic and optical products 
Building & Construction Materials 23 Manufacture of other non-metallic mineral products 
Business Machines & Equipment 26 Manufacture of computer, electronic and optical products 
Ceramics & Glass 23 Manufacture of other non-metallic mineral products 
  28 Manufacture of machinery and equipment n.e.c. 
Chemicals 20 Manufacture of chemicals and chemical products 
Coal, Oil and Natural Gas 19 Manufacture of coke and refined petroleum products 
  35 Electricity, gas, steam and air conditioning supply 
  20 Manufacture of chemicals and chemical products 
Communications 26 Manufacture of computer, electronic and optical products 
Consumer Electronics 26 Manufacture of computer, electronic and optical products 
Consumer Products 32 Other manufacturing 
  26 Manufacture of computer, electronic and optical products 
  20 Manufacture of chemicals and chemical products 
  25 Manufacture of fabricated metal products, except machinery and equipment 
  28 Manufacture of machinery and equipment n.e.c. 
  31 Manufacture of furniture 
  22 Manufacture of rubber and plastic products 
Engines & Turbines 28 Manufacture of machinery and equipment n.e.c. 
Food & Tobacco 10 Manufacture of food products 
  12 Manufacture of tobacco products 
Healthcare 26 Manufacture of computer, electronic and optical products 
  20 Manufacture of chemicals and chemical products 
Industrial Machinery, Equipment & Tools 28 Manufacture of machinery and equipment n.e.c. 
Leisure & Entertainment 32 Other manufacturing 
Medical Devices 32 Other manufacturing 
  26 Manufacture of computer, electronic and optical products 
  31 Manufacture of furniture 
Metals 25 Manufacture of fabricated metal products, except machinery and equipment 
  24 Manufacture of basic iron and steel and of ferro-alloys 
Minerals 23 Manufacture of other non-metallic mineral products 
Non-Automotive Transport OEM 29 Manufacture of motor vehicles, trailers and semi-trailers 
  30 Manufacture of other transport equipment 
  32 Other manufacturing 
Paper, Printing & Packaging 17 Manufacture of paper and paper products 
  18 Printing and reproduction of recorded media 
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Table A1 (con’t) 

Correspondence between fDi industries and NACE Rev.  2 divisions  
 
 
fDi-Industries 

NACE 
Rev.2 

division NACE industry descriptiom 
Real Estate 23 Manufacture of other non-metallic mineral products 
  25 Manufacture of fabricated metal products, except machinery and equipment 
  35 Electricity, gas, steam and air conditioning supply 
Pharmaceuticals 21 Manufacture of basic pharmaceutical products and pharmaceutical preparations 
Plastics 22 Manufacture of rubber and plastic products 
Rubber 22 Manufacture of rubber and plastic products 
Semiconductors 26 Manufacture of computer, electronic and optical products 
Space & Defence 30 Manufacture of other transport equipment 
  26 Manufacture of computer, electronic and optical products 
  29 Manufacture of motor vehicles, trailers and semi-trailers 
  25 Manufacture of fabricated metal products, except machinery and equipment 
Textiles 15 Manufacture of leather and related products 
  14 Manufacture of wearing apparel 
  13 Manufacture of textiles 
Transportation 49 Transport and storage 
Warehousing & Storage 35 Electricity, gas, steam and air conditioning supply 
Wood Products 16 Manufacture of wood and of products of wood and cork, except furniture 

31 Manufacture of furniture 
   

Source: fDi Markets database, own calculations. 

Note: One ‘manufacturing’ project of the “Business Services” Industry was deleted because it turned out to involve the “Repair 
and installation of machinery and equipment”. Also four projects involving the ‘production’ of software were excluded. 
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Appendix 2: Data on production-related investment projects  

 

Table A2 

Production-related investment projects by core EU c ountries in the EU27, 2003-2012 

year Austria Belgium France Germany Italy Netherlands Total 

2003 34 11 54 120 44 32 295 
2004 52 13 60 149 49 30 353 
2005 43 17 49 182 47 33 371 
2006 46 34 48 206 53 43 430 
2007 50 29 76 159 52 26 392 
2008 46 28 75 145 44 47 385 
2009 28 16 33 75 26 19 197 
2010 21 12 34 94 25 26 212 
2011 27 13 36 135 25 24 260 
2012 10 10 36 75 22 10 163 

2003-2012 357 183 501 1340 387 290 3058 

share 11.7 6.0 16.4 43.8 12.7 9.5 100.0 

Source: fDi Markets database, own calculations. 
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Table A3 

EU core countries’ production-related investment pr ojects undertaken in the EU27  
by destination country, 2003-2012 

destination/
source Austria Belgium France Germany Italy Netherlands total  

Austria   1 2 73 15 4 95 

Belgium 4   19 44 7 17 91 

Bulgaria 23 15 18 35 38 11 140 

Czech Republic 26 11 18 126 13 10 204 

Denmark 1     10   1 12 

Estonia 7 1 1 3   2 14 

Finland   1 2 6 2 1 12 

France 18 35   155 48 34 290 

Germany 42 15 41   32 47 177 

Greece     1 4 4 2 11 

Hungary 78 6 26 188 21 13 332 

Ireland 2 3 12 7 2 4 30 

Italy 1 11 23 16   9 60 

Latvia 1 1 2 9 2 2 17 

Lithuania 2 1 2 10 1   16 

Luxembourg   1     3   4 

Malta 1     3 2   6 

Netherlands   4 6 11     21 

Poland 31 24 57 192 67 22 393 

Portugal   2 17 28 3 2 52 

Romania 57 20 78 131 49 26 361 

Slovakia 31 11 21 68 20 15 166 

Slovenia 7   6 12 1   26 

Spain 8 11 89 95 34 28 265 

Sweden 1   3 11   12 27 

UK 16 9 57 103 23 28 236 

total 357 183 501 1340 387 290 3058 

 

Source: fDi Markets database, own calculations. 
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Table A4 

EU core countries’ production-related investment pr ojects in the EU27 by industry,  
2003-2012 

Industry description  Austria Belgium France Germany Italy Netherlands total 

Food, Beverages and Tobacco 12 19 59 65 33 63 251 

Textiles and Leather 14 7 15 28 32 6 102 

Wood and Cork 31 3 4 13 8   59 

Pulp and Paper 31 10 4 26 22 9 102 

Coke, Ref. Petroleum, Nucl. Fuel 6   4 1   1 12 

Chemicals  26 39 83 179 27 56 410 

Rubber and Plastics 33 26 46 131 49 21 306 

Other Non-Metallic Mineral 84 10 56 66 31 2 249 

Basic and fabricated Metals 15 17 16 111 39 25 223 

Electrical and Optical Equipment 26 21 23 124 36 37 267 

Machinery 44 7 53 153 34 15 306 

Transport Equipment 22 18 124 401 65 38 668 

Manufacturing, Nec; Recycling 11 5 12 34 10 14 86 

Electricity, Gas and Water Supply 2 1 2 8 1 3 17 

total 357 183 501 1340 387 290 3058 

 

Note: Industry classification based on NACE Rev2. 

Source: fDi Markets database, own calculations. 
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Appendix 3: Derivation of the profit function used in the conditional logit model 

Following Head et al. (1995) we assume that FDI investors have a Cobb-Douglas type 

production function associated with their projects. Three sets of variables enter the 

production function: Agglomeration effects, A, available Infrastructure, I, and variable inputs 

into the production process, X. Of each of these three sets of variables there may be a set 

of K, L and M variables respectively. However, to ease the exposition, we will assume that 

there are just one agglomeration variable, one infrastructure variable and two variable 

inputs so that production output q equals:   

 
� = �� ∙ �� ∙ V��[ ∙ V��_ ∙ "�. 

 

The last term, "�, takes into account that that there may be country-specific and 

investment-specific heterogeneity in productivity. 

Denoting the price of output by p and the prices of the variable input by w, the profit 

function can be written as 

 
� = �� ∙ �� ∙ �� ∙ ��

��[ ∙ ��
��_ ∙ � ∙ "���  

 
where � is a function of the parameters of the variable inputs ��,�	and � ≡ 1 (1 − �� − ��)⁄  

This profit function can be written in log form as: 

 

� ∙ &� � = &�	 � + � ∙ &�	� + S ∙ &�	� − �� ∙ &� �� − �� ∙ &� �� + ln� + �. 

 

We have to take into account that profits � associated with different investment project may 

differ across projects and it is necessary to make assumptions about the variations of the 

variables used in the production process. In particular, profits will differ across locations c 

and FDI investors will choose the location where their project will yield the highest profit. 

We assume that the infrastructure I and factor prices w are location-specific but the same 

for each project n. Furthermore we simplify the profit function by assuming that each 

investor produces output using average input elasticities for infrastructure inputs and 
variable inputs (S̅, ��¡ , ��¢¢¢)	 and face average output prices (�̅) and has average productivity 

(�̅). Differences of individual projects from all the averages are captured in the error term, 
£�,�. Under these assumptions the profit function takes the following form: 

 
� ∙ &� � = &�	 � + � ∙ &�	��,� + S̅ ∙ &�	�� − ��¡ ∙ &� ��,� − ��¢¢¢ ∙ &���,� + &� ��¢¢¢ + ��¢¢¢ + £�,�. 
 

Now we combine all location specific variables in a location specific variable R�. This 

simplifies the profit function to: 

 
� ∙ &� � = &�	 � + R� + � ∙ &�	��,� + £�,�. 
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where the error term has the following form 

 
£�,� =	 ¤S� − S̅¥ ∙ �� − ¤��,� − ��¡ ¥ ∙ &� ��,� − ¤��,� − ��¡ ¥ ∙ &� ��,� + ¤ln ��,� − &� ��¡ ¥ + ¤ln ��,� − &� ��¢¢¢¥. 
 

For the location decision the variables � and &�	 � can be ignored since they are not 

location specific, hence: 

 
&�	� = R� + � ∙ &�	��,� + £�,�. 
 

Since the agglomeration variable in our case is industry and host country specific the 

notation used in the main text is: 

 
&�	��,�(�) = R� + � ∙ &�	��(�) + £�,�(�)  
 

This is the basic specification stated in equation (2) in the proposal with the sole difference 

that the specification is at the level of industries and that we include three different 
agglomeration effects (	��(�)�<=>�1 , 	��(�))*�+, 	��(�))*�., ��(�)01�2) as well as some additional control 

variables (V�(�)). 
 

The conditional logit model requires that the error term stated above follows a Type I 

extreme value distribution. 

 
 


