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Abstract Historically the European pharmaceutical marlket been highly
segmented by national differences in regulatiormssdaandards. It therefore provides
a natural market for exploring the continuing iefhce of the national market on
plant location choice within the EU after the Sealarket Programme. Using the
conditional logit model, we examine separatelydaterminants of pharmaceutical
multinational location choices for expanded producat both existing and new
facilities. We find evidence of the effects of hdbhe national market and country
level agglomeration on both types of location ckeluut to different degrees.
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1. Introduction

The scale of reduction in trade costs aasedt with the introduction of the Single
Market Programme (SMP) in Europe has provided tes@omists with an
opportunity to use theory to predict what would feap as cross border barriers fell
and to test ex post whether the evidence supptreetheoretical predictions. So there
have been innumerable studies that have exploredrade patterns have changed as
non-tariff barriers were reduced, in the contexdifferent types of models, e.g.,
gravity, imperfect competition, etc., and the radésion-economics variables (culture,
institutions, etc) in the extent of the adjustments

The SMP also provides a natural environment irctvibd explore the
predictions of the New Economic Geography (NE@¥éture (Krugman, 1991,
Venables, 1996, and Puga, 1999), which suggedtitiraasing returns to scale (IRS)
industries will tend to agglomerate (dis-agglomerat certain regions/countries in
response to changes in inter-country trade cddte. persistent of this trend in
agglomeration depends on whether the benefitsgibatgration are offset by rising
congestion costs, generating a compensating tepdendispersion. NEG models
predict contrasting location trends of IRS indwstiin Europe following the reduction
in trade costs in the early 1990s, consequent®isihgle Market Programme (SMP).
In addition, the SMP provides a setting for logkamew at location choices

generally within the EU, as the reduction in tradsts should mean that local markets
are now less significant for location choice. Tigigspecially true in the case of
producers who are looking at the whole of the EUketafor their sales and whose
products have high value of weight ratios, i.eoducts with naturally transportation
costs. A range of studies of the investment padtef Multinational Enterprises
(MNESs) have been undertaken, building on a liteeathat goes back to Caves (1971)
and Dunning (19713. This literature began the practice of econontfstsking about
foreign direct investment at the enterprise leagdractice that has blossomed during
the 1990s as access to enterprise level data kameepossiblé.

This paper takes a sector-specific approach taoexyl location choice, and the
link to the NEG models, by investigating the fastdetermining the location of both

EU and non-EU pharmaceutical multinational entegmi(MNES) in Europe. We

! This programme resulted in the gradual abolitionai-tariff barriers to trade between the member
states of the European Union (EU) after 1992 amseguently led to a significant fall in EU tradestn
2 See also Caves (1982).

% For a recent overview, see Markusen (2002).



chose the pharmaceutical industry, as it is a neised as a major IRS industiip
Europe and one with substantive non-tariff barrféssorically> We look at MNEs,
since these such enterprises are known to respanade costs, such as those linked
to the SMP in making location decisions (see Buchkied Artisien, 1988, Dunning,
1992, Dunning and Robson, 1988 and Young, 19929.e¥amine their location
choices over the period from 1993 to 2604n addition to exploringpcation choice
in terms of where new firms have located, we examihere existing plans have
expanded production relatively, since the lattemgo six times a more important
channel of production relocation for MNEsWe look at these separately because the
two kinds of choices may be motivated by differecdnomic considerations

Following in the path of recent papers explorinteegprise level locational choice
(e.g., Head and Thierry, 2004), we use a conditilmggt model (CLM) to identify the
factors determining the location choice of pharnaéical MNESs. In contrast with
earlier papers, we look at the influence oftlaionalmarket on location choice rather
than thepotentialmarket, together with other measures such as ptiotucosts,
transactions costs, and corporate-tax rateithin this framework, we explore
whether the existing agglomeration of the pharm@caundustry in 1993, measured
in terms of plant numbers, has impacted on locatlaice. Given the strong up-
stream links with the chemical industry, we alsokiseparately its impact on location
choice. The firm-level data for our analysis cdnoen theAmadeususiness database
and the geographic level of analysis is at theonafilevel?

Our results suggest that the local market continoié® a driver of MNE

production where this is produced in existing ptann other words, MNEs are

* The pharmaceutical industry is the fifth largesttistry in the European Union in terms of
manufacturing value added (3.5 per cent, 2003 éigaFPIA 2005). The IRS derives from its capital
and R&D-intensity — it accounted for about 17 pentoof total EU business R&D expenditures (2003
figures, EFPIA 2005)

> As pointed out in Cecchini Report (Cecchini et 5888), “.., the sector (Pharmaceuticals) is highly
regulated, with two areas of regulation (marketisd@tion and price controls) ...Admission of new
products to national markets is subject to regitna procedures to ... All EC countries have measures
to control public expenditure on pharmaceuticgf.66-67)". For a further discussion of the
regulation of the European pharmaceutical induskeg, Burstall (1990), Burstall et al. (1999),
Gambardella et al. (2000), Danzon and Chao (200@)Araham and Smith (2003).

® The choice of starting date is influenced by datasiderations, but arguably it could well have been
at least 1993 before the influence of the SMP wdalde taken effect.

" Firm-level data used in our study show that thengfe in pharmaceutical production in existing firms
was roughly six times that of new firms during greiod from 1993 to 2004, where new firm is defined
as a firm being established after 1993 and itsyethidn value in 2003 is used for comparison.

8 In related work we are also looking at potentiatkeéausing the Harris (1954) definition.

° Ongoing work is exploring how the analysis caridien to sub-national level.

4



continuing to expand where the local markets aigelaThis contrasts with the
location of production of new firms, where the impaf the local market, while
positive in the base model, is not as robust tartbleision of other variables,
especially the agglomeration variables. The samseltrarises for corporate tax rates,
which have a consistently negative effect on lacathoice for expansion by existing
plants but the negative effect in the base modehéav firms is not robust. In the case
of new firms, proximity to Belgium (the distributiaccentre for European
pharmaceuticals) and the familiarity with particutauntries (as measured by having
plants already in those countries) are importaiveds.

This research contributes to the location-choiegdture in two ways. It is, to our
knowledge, the first completed study of multi-cayrbcation choices, measured in
terms of output expansion, of multi-country MNE% Secondly, it explore location
choice using a carefully compiled data set, whiak identified the specific links
between the complex network of plants in the phagutical industry in Europe,
covering both EU and non-EU plants.

The paper is organized as follows. Section 2 gavbsef (and as yet incomplete)
account of the location choice and NEG literatumeshich this research is situated.
As background to the plant level analysis, it asaoews some of the related empirical
studies that have looked at industrial locatioth# context of European integration.
Section 3 discusses the empirical methodologiedatalused. Section 4 presents and
discusses the results for the location choice p&agion and new-firm creation. In

section 5, the paper is summarized and conclusicawsn.

2. Related Literature

The growth of economic regionalism in the past dedaas increased interest in
just what happens when countries come togetharstoms-union type arrangements.
A major focus of that interest lies in what it daeghe location of production, as
between the customs union and the rest of the vemrdbwithin the customs union
itself. It is not surprising then that we sawlie t1L990s the growth of the new
economic geography literature, and a resurgenggerest in studying just what
determines the location of production (see Fujital €1999). In the European context,
these issues were seen as important in tryingaertasn whether production would

12 Raymond Mataloni in his 2007 working paper studieslocation choice of production expansion of
US multinationals in Europe.



become more centralised, at the expense of a deglperiphery (see Braunerhjelm et
al, 2000). In this brief review, we start by loogiat the New Economic Geography
(NEG) literature, in terms of its predictions aheé empirical evidence for Europe in
relation to its patterns of location production.e \Wien look at the location choice
literature that underpins the precise approachake in the subsequent analysis.

The NEG models, such as Krugman (1991), Venerdl9igq) and Puga (1999),
aim to explain the geographic distribution of eammmoactivities, which rely on the
assumption that manufacturing industry exhibitseasing returns to scale and that
there are benefits if these firms agglomerate.gkran (1991) uses a two-region
framework with IRS in production to demonstratet ti@der the assumption of free
movement of capital and workers between two regioresket size-production
linkages will cause all manufacturing firms and lerys to agglomerate in one region
(called “core”) at the expense of the other regwhich becomes a “periphery”.
Venables (1996) suggests that input-output linkag@sanufacturing can explain why
manufacturing firms agglomerate together, evenaouthnvoking the assumption of
inter-regional mobility of labour. Puga (1999) geats a model based on Krugman'’s
Core-Periphery model, into which he incorporatesalde-type input-output linkages.
This model demonstrates the agglomeration procedsaanufacturing sector across
two regions under assumptions that manufacturind@rs are either inter-regionally
mobile or immobile.

Despite differences in the mechanisms employedptaan industrial
agglomeration, all NEG models imply that how theustry agglomerates is closely
connected with trade costs between regions (eagsportation costs, tariffs, non-tariff
barriers, customs efficiency, etc.) and the degfdabour mobility between regions
Generally, these models generate two differenepatof relationship between
industrial agglomeration and trade costs, depenadmtheir assumption of labour
mobility. Krugman’s model shows that manufactuningustry locates in both regions
when trade costs are above a critical point anovibéhat point the industry
agglomerates in one region. Venerable and Pugadels show that manufacturing
industry distributes evenly across regions wheaetieosts are high. However, in their
models, in contrast to Krugman, as trade costsedser, their models indicate that
industry first agglomerates in one region, but tbeperses as trade costs become very

low.



The differences in predictions of NEG models as® aéflected in the mixed
evidence of industrial agglomeration found in rethémpirical studies at sector level
in the EU, based on data related to the period poithe Single Market. Using data
on 11 European countries and 18 industries (inotyithe chemical industry) between
1980 and 1990, Brulhart and Torstensson (1996)ddbat indices of IRS are
positively correlated with the locational Gini cbefents, suggesting that industries
with higher levels of IRS are more concentrateddlected European countries.
Noting the significant non-tariff barriers betweleld countries, they suggest that IRS
industries will become more concentrated after 1980n-tariff barriers cease to
hinder free trade. Amiti (1998, 1999) found simil@sults - during the period between
1968 and 1990, industries (including the pharmacaiunhdustry) characterized by
high-scale economies and high proportions of inesliate goods in production
showed an increase in geographical concentratimsa&U-12 countries. In contrast,
using the Gini coefficient of concentration, Midet-Knarvik et al. (2002) found
diverse trends of concentration across industwéh, a very slow process of
dispersion in geographic distribution for manufaictg sectors overall from the 1970s
to the 1990s"

Turning to the more recent period, Aiginger and iBa2004) and Aiginger and
Pfaffermayr (2004) examined the geographic conaéotr of industries in the EU for
the period up to 1998. They found, for the pof321period, industrial concentration
declined across 14 EU countries. They suggestthdéence is consistent with the
Venables-Puga model, namely, decreasing trade leastgo locational dispersion.

Alongside the development of the NEG literature Ibeen the literature that grew
naturally out of Caves (1971) and Dunning (197 )pviocused on MNEs as business
entities, in contrast to previous literatures wmoetdelled foreign direct investment in
a more sectoral way. As that literature develop&dEs were seen as locating to get
close to marketaifarket-driven, in order to strengthen market position and reduc
trade costs, or locating so as to reduce productsis ¢ost-drivern), so that they can
source more cheaply for the home marfkeThe former is associated with the

organisation of the MNEs activities orharizontalbasis, whereas the latter is seen as

1 Specifically, in the case of the medium and higB industries (including the drugs and medicines
industry), they find a diminishing trend in the geaphic concentration in central European countries
before 1990.

121n the context of imperfect competition and inaieg returns, Dunning stressed the ownership
advantages that MNEs took account of in globalisivar production.



being morevertical in its focus. This matter links particularly teetagglomeration
literature, as the presence of existing industgemsn as a source of potential for
spillovers, etc. More recently, the increasingyfmentation of global production and
the growth of export platforms (see Ekholm et @02 have indicated that the
motives of MNEs are more complex than had previohekn assumed. In practice
they often involve a hybrid of both horizontal arettical drivers. These arise because
MNESs operate in a range of product areas and apacsibss multiple rather than just
two countries. Recent literature is seeking toreslsl this — see, for example, Baltagi,
Egger and Pfaffermayr (2007). This is highly relev@ the pharmaceutical industry
where individual plants are likely to be produchuh for local markets (possibly both
national and EU) as well as for global mark&tdt also points to the important
interactions between trade patterns and MNE lonatiechoing Vernon’s product
cycle approach again.

A growing literature is focusing on the modellingdNES’ location choice
explicitly, with the discrete-choice model as thaiin tool. Related studies include
Head et al. (1995), which is one of early studedrassing the industrial level
agglomeration’s impact on foreign firms’ locatioeaisions; Head and Mayer (2004),
primarily looking at the market potential’s effext the Japanese MNESs’ location
choice in the EU; Barrios et al. (2002) lookingla effects of agglomeration and
policy incentives to MNEs and Devereux and Grif{iti998) stressing the effect of
corporate tax rate. Our analysis follows the saméhod of this location-choice

literature.

3. Empirical Methods and Data

3.1 General Approach

Since we are interested both in the factors inftugnthe location of MNE
pharmaceutical production in Europe and whetheripus agglomeration at country
level is influencing that choice, we explore thglageration issue in the context of

the location choice framework. We do this usirdjszrete-choice framework in

13 The Pfizer plant in Ireland became the early digbaducer of Viagra, selling virtually all of its
output outside Ireland, and a large volume of dkdi@ the US, as well as to the EU and other Ewanpe
countries. The scale of the production was sudb aave a dramatic impact on Irish trade figuags f
several years.



which MNEs make investment decisions regardingcthentry (ies) in which to
expand their existing production capacity, or inahhcountry (ies) to build new
production facilities. The probability of a countseing chosen as a location is
determined by how attractive the country is to adBvin terms of observable
characteristics.

Of interest to us is whether the home market, wiiah the driver of location
choice before the SMP, continues to be an impodawer of location choice since
1993. Furthermore we wish to test whether theitfigslin other papers (e.g., the
negative effect of corporate taxes) are refleatetthis particular industry, which is
characterised by high sunk costs. We also wigixpdore the impact of agglomeration
factors and if these are similar to expanding asagefor new firms. If agglomeration
factors are strong, we expect the previous agglatoer of pharmaceutical production
in one country to be a factor in influencing looatichoice. If the agglomeration trend
is decreasing (increasing), countries with largetipn of past pharmaceutical
production become less (more) favourable to MNEsnsequently the probability of
such countries being chosen by MNEs to investlvéllower (higher). So, for
example, if we find the previous agglomeration hg\va positive effect on location
choice, our result will support the predictiongld Krugman model and early phase
of the Venerable/Puga model.

We use the conditional logit model (CLM), which hmeeen used widely in
exploring the FDI location-choices in the US and BU* However, before
exploring the micro data on MNEs, we look brieftytlee aggregate data on European
pharmaceuticals for the period 1993-2002 to esthlthe overall pattern of

concentration/dispersion over that timeframe.

3.2 Aggregate Concentration Patterns in Europeani®armaceuticals, 1993-2002.
Trade costs within the EU fell dramatically follawg the introduction of the
Single Market Programme, which effectively abolgimen-tariff barriers (NTBS)
within the EU with effect from 1993. In the cont@f decreasing trade costs, NEG
models predict that the agglomeration level of stdas in the European Union can
either be strengthened or be weakened. Becau$¢TiBs were particularly important

14 Bartik (1985), Friedman et al. (1992), Woodwar€lg2), Head et al. (1995), Head et al. (1999),
Barrios et al. (2002), Basile et al. (2003), Disdiad Mayer (2004), Head and Mayer (2004), Hogénbir
and Narula (2004) and Békés (2005).



in the pharmaceutical industry, and this industatéires high increasing returns to

scale, it provides an interesting industry in whiclexplore the predictions of the

NEG models We look at the real trend of agglomeratadrihe whole European
pharmaceutical industry over the past decadehe Location-Gini coefficient and the
Ellison-Glaeser (E-G) indéXare used to measure the geographic concentration
(agglomeratior?) of production of the pharmaceutical industry inEitopean Union
countries between 1993 and 2082The concentration measures used are based on the
employment level and gross output data from the DBCructural ANalysis (STAN)
databasé?

Both Gini coefficient measures in Figure 1 indictitat the pharmaceutical
industry is exhibiting a dispersion trend over fsiod. This finding is consistent
with that in Midelfart-Knarvik et al. (2002), whse the same concentration measure
and database to measure dispersion trends initineisaustry before the 1990’s. The
E-G indices in Figure 2 show conflicting agglomematirends, with the gross output
index dispersing until the middle of the time pdrand then it became more
concentrated, while the employment index showsrgirmaously dispersion trerfd.

While the balance of the evidence is in favourispdrsion rather than
concentration, i.e., Venables/Puga rather than iKarg there are clearly other factors
which influence the pattern of agglomeration oves period, in addition to the falling
trade costs. To explore this systematically wediserete-choice models and firm-
level data, using the level of industrial concetntrato test whether that agglomeration
positively or negatively affects individual firmdation choice.

15 Data do not allow us to look at MNEs separatelythase account for most of the change over the
period.

18 The Location-Gini coefficient is defined as threabetween the Lorenz curve and 45 degree lige in
space where, the pharmaceutical production share of countmthe data set that under investigation,

is cumulated on the Y-axis and the number of caemitumulated on the X-axis with equal interval of
width 1/N. Countries are ranked §y The E-G index (Ellison and Glaeser, 1997) isrdgd as

superior as it takes into account the part of gaolgic concentration which is caused by the size
distribution at plant, or in our case, firm level.

" The terms concentration and agglomeration are imsecthangeably in this paper and both refer to
the distribution pattern of industry productiongiwen geographic area (countries in this paper).

18 Due to data availability, we can only calculate @ini coefficients and the E-G indices for 14
European countries from 1993 to 2002. These cimsnéire Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Ireland, Italy, the N&thds, Portugal, Spain, Sweden, and the UK.

19 Both employment and output are used — neitheerifept: the former may be biased due to
productivity differences across countries, while kiitter may be biased due to price differencesscro
countries.

% The index approaching (deviating from) 0 meansenftess) dispersion.
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Figure 1: Location-Gini Coefficients of PharmaceatiProduction for Selected
European Countries
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Figure 2: E-G Indices of Pharmaceutical ProductarrSelected European Countries
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3.3 Data Description

Our study is focused on the location choices of MNdking place between 1993
and 2004 in the pharmaceutical industip EU15 countries (excluding
Luxemburg)?® We include all MNE subsidiaries, irrespectivets parent nationality.

Two types of location choices are considered. firgetype is the choice of location

% The pharmaceutical industry is defined accordinyACE Rev.1.1 industry code at 3-digit level.
The 3-digit NACE code for the pharmaceutical indpgt 244 and two 4-digit codes are assigned to its
sub-industries: 2441 (manufacture of basic pharotéd products) or 2442 (manufacture of
pharmaceutical preparation).

“2 They are Austria, Belgium, Denmark, Finland, Fesr@ermany, Greece, Ireland, ltaly, the
Netherlands, Portugal, Spain, Sweden, and Unitedddm.
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amongst existing high-performance subsidiarieshathvproduction is to expand,
where high-performance subsidiaries are definati@se with above-median rates of
output growth. We look at these particular sulasids because it is to be expected
that subsidiaries would expand at higher growtasat the more attractive country
locations. The second type is the choice oftlondor new start-up subsidiaries.
We analyse these two types separately, because thby are both vehicles of
production relocation, they reflect different catesiations for MNESs in terms of
country-level characteristics. In particular, exgiagy production in an existing
subsidiary generally involves negligible sunk cagimpared with starting up a new
subsidiary.

Expanding and new MNE subsidiary firms are ideetifin, and their data are
extracted from, a commercial datas@étfadeu§ which contains accounts data on
firms located in Europ€& .

The year 1993 is chosen to distinguish betweemxisting firms and new firms,
so no pharmaceutical firm exists in both sampfeafter applying certain size
criterig, we initially find 725 existing subsidiaries, whigvere established before
1993. Further investigation allows us to identii4 subsidiaries out of 725 that have
complete production data in both 1995 and 2003¢kwhre necessary for one to
calculate the scale of production change. Thehipigrformance’ subset contains 222
subsidiaries in EU 18 The “new-firm sample” contains the 129 new suiasids that
were established between 1993 (inclusive) and 20&4) 1527

In Appendix 2, Tables A1 — A4 summarize the desiugpstatistics and location
distribution (by parent nationality) of the highrfiemance firms and new firms
respectively’® Comparing mean and median values for the higfepaance firms,
we can see that the distribution of employeesovgnand fixed assets is skewed

towards larger firms; the distribution of age igwked to older firms; and the

23 A brief description of thémadeusiatabase and details about how we identified ampse MNEs
and their subsidiaries is set in Appendix 1.

24 Moreover, since in thamadeusfirms’ accounts from 1995 are better (in termsaipleteness) than
those in 1993, we calculate the growth rates afduer of each existing pharmaceutical firm for the
period between 1995 and 2003.

% Because data for small firms are generally poshé®madeuswe only choose those firms can meet
at least one of the three size criteria: turnoveatgr than 12 million USD, or number of employees
greater than 150, or total assets greater thanilidnmJSD.

% These firms were located in only 11 of the EU-b&rdries: Belgium, Denmark, France, Germany,
Greece, Ireland, Italy, Portugal, Spain, Sweded, @K.

2" These new firms were established in only 11 offibel5 countries: Austria, Belgium, Denmark,
Finland, France, Germany, Ireland, Italy, Spaine8en, and UK.

% The MNE parent’s nationality is decided by headtgrss location.
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distribution of growth rates is skewed towards-fastwing firms. For the new firms,
the same features can be observed, except in $eeotage which is skewed towards
younger firms.

Turning to the geographic distribution of firms, s&e that France, Italy, Spain
and UK account for the majority of high-performaricens during the period between
1995 and 2003, while France, Spain and UK accaurthe majority of new firms
established. We also note that, relative to lardi@opulation size, both Belgium and
Ireland account for a significant number of newnfit The relatively low
representation of Germany in both samples may inlqgadue to the fact that German

firms are underrepresented in #madeus.

3.4 Explanatory Variables and Empirical Models
Based on the location choice theory and on the WeGries we construct three
sets of explanatory variables: industry-specpicarmaceutical) country-level

variables, country level variables and firm-specifariables”

I ndustry-Specific Country-level Variables

Market Variables: Following the location choice literature, we chotise
national consumption of drugs and medicines (mmlligSD), as a variable to proxy
national market sizeMKSIZH in each country. We want to test whether, dtter
implementation of SMP after 1993, the national readize still matters to MNEs
looking for the place where to expand productiobwid up new facilities.

Pharmaceutical Labour Costs: To take account of national differences in
production costs, labour costs per employgeST in the pharmaceutical industry in
each country is derived from the OECD STAN databasesuming that we can

account for quality, we expect a negative sign QOIST.

Agglomeration Variables: Following other studi€$, sets of absolute and
relative measures are constructed. We use theewwhiioreign-owned firms in the

2 In current work we are exploring the differencesween home-country source variables,
distinguishing between whether the parent is Edar-EU.

30 Agglomeration forces are seen as playing an inaporole in location-choice studies by Bartik
(1985), Head et al. (1995), Hogenbirk and Naru0@) and Disdier and Mayer (2004).
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pharmaceutical industrfYHAR] in each country to measure the absolute
agglomeration of this industry in each country.eToreign-owned firm is defined as
the firm with foreign ownership of at least 25 pent share. In addition to measuring
the presence of foreign firms at country level,als® expect this variable to capture
the country-level characteristics that were intesed in these location decisions made
by foreign MNEs. As a robustness check, we algotlis number of both domestic
and foreign-owned firmsPHARZ, in the pharmaceutical industry to measure
agglomeration, where this variable is adjustec:tatain size criterig® If there is an
agglomeration process underway due to falling tiaas, the NEG models suggest
that individual MNEs will follow that trend. Givetlhe mixed results found in Section
3.2, we have na priori sign for these variables. For relative measwresyse total
manufacturing as a reference point in each caseetie PHARSHR], [PHARSHRR
These relative measures also have the additiorahéage of being less likely to be
correlated with the Market Size variable than thecdute measures of
agglomeratiori’

Because some of the agglomeration effects linkdddation choice focus on up-
stream/down-stream linkages, to take account opdssibility that the pharmaceutical
industry may co-locate with the chemical industvg, include two corresponding
chemical-industry agglomeration variables, namilg,number of foreign-owned
firms [CHEMJ] and that of domestic and foreign-owned large $ifwith the same
size criteria applied)JHEMZ), and a positive sign is expect&d. The corresponding
relative measures for the Chemical industry arateceon the same basis as the
Pharmaceutical sector variables @1EMSHR] and [CHEMSHRZ2.

Generic Country-level Variables
Corporate Tax Rate: We use the effective average tax r&ef&TR generated by
Devereux and Griffith (2003) to measure corporaterates. A negative effect on

31 To avoid including small firms, we only chooseshdirms can meet at least one of the three size
criteria: turnover greater than 12 million USD,number of employees greater than 150, or totatasse
greater than 12 million USD. The same size catare applied to the selection of existing firms in
Section 3.3. If one takes into account all manwi&eg firms in one country as a variable of
agglomeration, this large number of firms inevitatdptures the effects of other determinants whreh
considered by MNEs, therefore such variable wilirlihe identification of other determinants.

%2 PHARSHRL1 is the share of firms in the pharmacausector in that of all manufacturing sectors,
where firms are constrained to foreign-owned witle riteria applied. PHARSHR?2 is defined in the
similar way but firms are constrained to both dateesnd foreign-owned.

% NEG theories strongly support such a positive sigoe there is not perceived negative effect due t
competition.
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output expansion and new start-up can be expeaseshown in Devereux and Griffith
(1998) for US MNES'’ location choices in three Ewrap countries.

Geographic Variables: In the NEG theories, trade costs are conceived as a
mixture of various factors that hinder the free mmment of goods between countries,
e.g., tariffs and quotas, non-tariff barriers, ouss inefficiency, transportation costs,
etc. Itis not possible to find a simple variathiat can take account of all these cdSts,
so we use the Euclidean distance to proxy tranapomt costs, where the distance
measurePIST] is that from each country’s capital city to Breks® We expect that
the larger is the distance from one country to Belss the higher the costs of
accessing European market are for a manufactumer tinis country and thus the lower
the probability of this country being chos&nFurthermore, since this analysis uses
national market rather than potential market aar&lle in the location choice
equation, we anticipate that this variable will wap some of what is captured in a
Harris-type potential market measure.

Following Bartik (1985), Woodward (1992) and Hogiekland Narula (2004),
we also include land mas&REA in the specification for the new-firm sample in
order to control for dart-board effects, i.e., Buger is the land mass of a country, the
more new investments it can take if all other coptdvel characteristics are the same.

Infrastructure: In order to capture the quality of infrastructurighm a country,
which is likely to impact on production costs, welude a measure of motorway
density (km per million inhabitants) which is dexd/from a combination of
EUROSTAT and OECD data.

MNE-specific Country-level Variable

Familiarity: A familiarity variable FAM] is generated for each firm in the new-
firm sample. It equals 1 for a country if a nemrfiin that country has an MNE parent
or sister subsidiary already located in that courifr Potentially, this indicator

variable might capture an MNE’s knowledge of aipatar country’s business

% We focus on distance only on the grounds thatrdthee costs have been reduced by the Single
Market.

% Brussels is chosen because, according to an iydscialist consulted, it is seen by many leading
pharmaceutical MNEs as the key distribution ceintiéurope.

% A limitation of this variable is that its accuradgpends on the assumption that pharmaceutical
production within a country is near its capitalcitA close look at the firm-level data used hereeals
that this is true for most of the countries undamestigation but less true for Austria, Germarglyit

and Spain.

37 By this definition, FAM can be regarded as a hylwariable at both country-level and firm-level.
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environment, its intra-country upstream-downstrdéiakages, or its marketing
network in that country. Familiarity is confirmed having a positive impact on
MNES’ overseas investments in Rangan (2000), whinds that MNES invest more in
‘familiar’ countries.

All country-level variables are listed along witketr sources and expected signs
in Appendix 3.

3.5 Specification of Equations

All explanatory variables enter the CLM equatiom$ogarithm form except those
variables that are in percentage fofiriThe use of logarithm-form variables allows us
to interpret the coefficients as elasticities, whiie coefficients of ratio-form and
percentage-form variables can be roughly interprateelasticities as well. For the
high-performance sample, most country-level vadatdnter the model as their
average values, based on as many years as availasleample period, with
agglomeration variables lagged by one year pridhéosample to reduce
endogeneity’ For the new-firm sample, where possible, all ¢outevel variables
are lagged one year prior to the year when a fiam ®stablished, in order to minimize
the simultaneity problem and to account for the faat decisions to locate are
influenced by what happens in the period prioh®ihvestment.

Equations (1) and (2) below are the baseline mddelthe high-performance and
new firm samples. The baseline models includddbhekey variables that the location
choice literatures identifies as impacting directtythe location of MNEs, namely,
market size (to capture the market seeking drivaibpur costs (to capture the drive to
seek low-cost locations for production), infrasttue (as a measure of the state of
development of the country) and corporate taxea fasasure of the main negative
fiscal instrument perceived by MNES). The strategyp estimate the baseline model
and then explore the impact of introducing altauedy the various alternative
agglomeration variables. In additional, we exploog including the distance and
familiarities variables impacts on MNEs. The bamemodels for the high-

performance sample and new-firm sample are

3 For example, PHARSHR1/2, CHEMSHR1/2, EATR.

39 Expansion took place over the period from 1998003 and it was continuously influenced by the
country-level variables and their changes in eyear; therefore variables in any single year cannot
capture their aggregated effects on expansion.
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Priy=k[1,....J )

1

=A(B,In MKSIZE+ B,In LCOST+ B,In MOTDEN 5, EATRé), @
Pr(y=k|1,....J)

=A(B,In MKSIZE+ SB,In LCOST+ 8;,In MOTDEN B, EATRG.In ARB#4),

(2)

4. Location-Choice Results

Before describing empirical results, we note finstt the estimated coefficients
can be adjusted to allow interpretation as avepagkability elasticity (APE)
following Head et al. (1995) and Head and MayeO@®0 The APE of a variable is

calculated as
b (1~ Pr),
whereh, is the coefficient of the variable andPr equals to}l/_ with L being the

number of alternative countries in the choice $etthis study, there are eleven
countries in each sample so one needs to multigleoefficients of logarithm-form
variables by a parameter of 0.91 to get APE. Tdedfficients of percentage-form
variables can also be roughly interpreted as eltiss as well (see Bartik, 1985, pp.
18-19).

4.1 Results for the High-expansion Sample

Table 1 reports the results for the baseline maddlits extensions to include two
alternative absolute measures of pharmaceuticébaggation with and without the
distance to Brussels. Starting with the basetioeel in Column 1, we find that the
pharmaceutical market size (INMKSIZE) has statlycsignificant and positive effect
on location choice, with an APE of 0!9.This finding is consistent with the results
found in other studies and it suggests that masiketstill matters in the Single Market
despite the fact that the additional costs of @atisg across national borders are
supposed to be negligible.

The labour-cost variable (INLCOST) is found hawvmggsignificant impact on

location choice, while InMOTDEN, serving as a pragythe development of

“4OThis implies that a 10 per cent increase in a agisnarket size will increase the probability bfst
country being chosen by 9 per cent.
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infrastructures, is found to have a positive efflet is significant at 1 per cent level.
As would be expected, the impact of the effectiverage tax rate (EATR) is negative
and it is statistically significant at 1 per ceexé¢l. Its APE is approximately -0.1 per
cent.

When we add the first pharmaceutical agglomerataable, InPHAR1, we find
its coefficient (Col 2) is only significant at 1@pcent level and the APE is
approximately 0.3 per cent. The other variablehébaseline model do not change
their sign and significance level. When we incli@IST (Col 3), to test whether the
closeness to the European “market hub” Belgiumfimekit has a negative effect, that
is significant at 5 per cent level. This means MN&re more likely to expand
production in those counties that are closer tdaim@pean geographic centre, as result
consistent with MNESs in the post SMP environmekintg the integrated EU market
into account as well as the national market. is $pecification, where INMKSIZE has
positive and significant effect, INnPHARL1 is no lengtatistically significant while
INLCOST shows a significant (expected) negativeaff These results imply that the
agglomeration of foreign-owned pharmaceutical fidogs not have stable effect
when specification changes.

In Columns 4 and 5 we re-estimate Columns 2 ansirgjuhe alternative
agglomeration variable INPHARZ2, which takes accairthe national size of the
pharmaceutical sector. INPHAR2 shows highly sigaiit positive effect in two
specifications (Column 4/5), but, perhaps not ssnpgly because of the strong
correlation effects one would expect to find betweearket size and these two
absolute agglomeration variables, the effect ofketasize is no longer significant in
either of these two specifications. In this speation INDIST does not have a
significant effect either (Column 5). To contfot the likely correlations, we replace
INPHAR1 and InPHAR2 with their relative versiongighe results are reported in
Table 2.

The last four columns in Table 2 show that, aftextoolling for the correlation
between market size and agglomeration, we findlibtt effects are significant in
each specification. On the other hand, labourscaistl distance to Brussels only show
their expected and significant effect in one speaiion (Column 3), while the effects
of infrastructure and EATR consistently give th@eoted signs at the one or five

percent levels throughout all specifications.
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Looking at both absolute and relative agglomeraviarables, we find that out of
eight specifications when one of each variablegntss in seven cases the
agglomeration measure has a significant positiwgfioient. Therefore, given that
trade costs were lower and possibly still decrepsirthe post-SMP era, we find the
potential agglomeration force did work in a systeamdirection on MNE choice. This
is consistent with Krugman’s model or to Venabled Ruga’s model in the range
where trade-cost are moving from a very high toealiomm level — in other words,
before congestion costs arise. We conclude thétpalevel, agglomeration forces
influence location choices for firms expanding protibn. In effect, the firms that are
expanding production relatively are located in does of high agglomeration, where
agglomeration is measured by the large pool ofrdtreign-owned pharmaceutical
firms or to the total presence of firms that aréhatupper tail of the size distribution.

Tables 3 and 4 repeat the analyses in Tables 2 dmnat on this occasion
replacing the pharmaceutical agglomeration vargablgh the parallel measures for
the chemical industry. We find that the coeffitiehthe narrower measure of
agglomeration, INCHEML, is statistically signifi¢an Column 2 but loses
significance in Column 3 when the distance measuirecluded. However, the
broader measure of chemical agglomeration, INCHBER stable positive effects in
two specifications (Column 4 and 5), a finding tisatonsistent with the input-output
linkages in the Venables’ and Puga’s models, wpreldict that pharmaceutical
production should be attracted to the location wtke chemical industry
agglomerates. Other variables generally haveestaid expected effects across
specifications other than the baseline model.

In Table 4, relative chemical agglomeration (CHEMEIHCHEMSHR2) show
significant effects in all specifications they appeagain supporting the input-output
linkage and further confirming that pharmaceutM&Es were not only attracted by
the linkage between foreign-owned chemical firmg,ddso attracted by the linkage
building at wider upward industry presence of bamestic and foreign-owned firms.

Taking the results for high —expansion locatiboices together, we can link
these results to the NEG theory’s implication ® $ingle Market Programme as
follows:

1). National market size still attracted MNEs wHibcation close to the
European pharmaceutical distribution centre was isferred by MNEs. Midelfart-

Knarvik et al. (2002) noted, a dispersion trengharmaceutical production away
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from the European geographic centre, Belgium fergériod prior to 199¢! Our
finding from firm’s perspective, suggests a contrautturn, i.e., no evidence of a
dispersion trend after the implementation of thePSM\though general expectation in
the post-SMP era is that national market wouldmatter any more, our analysis
suggests that the two markets at national levelEandpean level were both important
considerations to MNEs. Moreover, NEG theory'slitianal logic of trade costs-
agglomeration relationship is that: as trade costsease, firms tend to agglomerate
together to enjoy economic benefit of access trimediate goods provider, labour
pool and spill-over. But our finding that MNESs ¢eto be closer to the European
pharmaceutical distribution centre proves a heweguoc benefit source: logistic
convenience, which will have influence on the nadilisation of pharmaceutical
production by MNES’ in Europe.

2). Agglomeration in the pharmaceutical industrys\weeferred by MNEs when
making location decision regarding production exgi@m This finding is in line with
both Krugman and Venables-Puga’s prediction of @gegiration trend given
decreasing trade costs. At the same time the-ogpipiut linkage between the
pharmaceutical and chemical industry also mattembd;h is supporting Venables-
Puga’s models which feature such linkage.

Before turning to look at the New Firm Sample, va¢erthat two variables (motorway
density and EATR) have robust effects across aitigpations, while the effect of
labour costs is not robust, but whenever it hagrfgant coefficient, it is negative as

location choice theory would suggest.

4.2 New-firm Sample

A key feature to emerge in looking at the New F8ample is that the results are
less robust than those for the high-performanceganin Table 5 we report the
baseline model and its extensions to include sé&glgrne two agglomeration
variables, with the distance and familiarity vatesbbeing added sequentially. In
Column 1, both InMKSIZE and EATR have the expedigms, which are significant
at the 1 percent level. However, INLCOST has atipescoefficient and it is

statistically significant at 1 per cent level. $ipositive effect is difficult to explain,

! gspecifically they noted that12% of Drugs & Medicines production moved out ofr@any and Italy
and this production was primarily absorbed by Denknthe UK, Ireland and Swedé€pp.235)”
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but possibly it is signalling the labour qualitylafh-wage labour to the new potential
investor. The two remaining base case variablé&kEA and INMOTDEN do not
have significant coefficients — the former is irosig contrast with the result we
obtained for the high-performance sample whileldtier runs against the common
expectation that large country is able to receioeamew investment.

The inclusion of INPHARL1 in the baseline model gge& significant and positive
coefficient but its inclusion causes INMKSIZE t@éoits significance, while
INMOTDEN has a significantly positive coefficienthis again shows that the
correlation between market size and absolute aggiaton may undermine the
identification of their effects. The addition eDIST (Column 3), which has a highly
significant negative coefficient, causes severakbae-model variables to lose
significance (EATR, INMOTDEN, InLCOST). In effedbhPHARL is the only variable
that does not lose its significance (but only digant at 5 per cent level now), while
INAREA becomes highly significant with the expecpasitive sign.In Column 4, the
strong and statistically significant effect of FASdggests that perhaps risk aversion
plays a strong role in the decision-making prodessew subsidiaries in that they are
located where existing subsidiaries are alreadyatipg. In this version, the positive
effect of INPHARL is only significant at 10 per tézwvel.

Columns 5-7 repeat the analysis where the aggldmoeraariable is INPHAR2,
which is a wider definition of pharmaceutical firnpsesence. The results show a
broadly similar pattern of variation in the sigizesand significance level of
coefficients, though the coefficients of the markiege variable are negative and
significant at 5 or 10 per cent. The variatiorvafiables’ effects casts some doubt
over their robustness, and may in part reflecsthaller sample size in the new-firm
sample. However, we still are able to identifyrfgariables having consistent effects
across specifications. They are INPHAR1/2, InD#@ FAM. In particular the
inclusion of INDIST causes considerable variatmother variables’ effects,
suggesting that closeness to the European phartiaadeadistribution centre is the key
determinants of MNE’s decision of new-firm creation

As before, to minimise the possible correlationnsstn INPHAR1/2 and
INMKSIZE, we replace INPHAR1/2 with their relatigeunterparts, PHARSHR1/2 and
the results are reported in Table 6. As we cana®ess six specifications (Column 2
— Column 7), the effects of the first five baselmedel variables are not stable. In
addition, PHARSHR1, the share of foreign-owned &rtm all firms in the
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pharmaceutical industry, does not have effectlabat PHARSHR2, the share of large
foreign-owned pharmaceutical firms to that in totelnufacturing sectors, shows
positive and significant effects. On the otherchahe analysis confirms the
importance of proximity to Brussels (InDIST) ane& flocating MNE parents having an
existing country presence in increasing the prditglof a country being chosen.

Turning to look at the impact of the chemical secto new firm location choice,
Tables 7 and 8 test the effect of absolute andivelagglomerations respectively
Table 7 shows that CHEM1 has positive and sigmifiedfects in two out of three
specifications but CHEM2 does not any effect insakcifications it presents. This
suggests that it is the presence of foreign owmednical firms and not just the larger
number of chemical enterprises in the country itinglacts positively on MNE location
choice. In addition, we still observe substantaiation in the sign, size and
significance level of coefficients for those baselmodel variables but the effects of
the distance and familiarity variables are robasbss specifications. In Table 8, the
relative measures of chemical agglomeration onpeapto have significant

coefficient in one specification (Column 5) but hat the rest five specifications.

To summarise the findings of the new-firm sample,find that

1). The effects of several country-level variablasational market size, labour
costs, infrastructure, corporate tax rate — theaicammonly seen as important to the
location choice of MNEs are not stable. This fiiglsuggests that when
pharmaceutical MNEs were making location decisitias where to build up new
production facilities, they were not particulariyncerned with county-level
favourable characteristics, unless they were ajréailiar with that country. This,
combined with the significance of the INDIST vateghs consistent with their taking a
Europe-wide view of the pharmaceutical market, seglocations that are close to the
European distribution centre, namely, Brussels.

2). In terms of agglomeration effectsules in Table 5 and 6 imply that
pharmaceutical agglomeration encouraged MNEs tatéotheir new firms to the
country with greater presence of pharmaceuticaidjrirrespective of whether they
were domestic or foreign-owned. Tables 7 and easigthat the input-output linkage

effects are not strong in the case of new firmtioca
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4.3 Comparison of Two Samples
Table S1 summarizes the identified determinantshi@high-expansion sample

and the new-firm sample.

Table S1
High-expansion Sample New-firm Sample
Effect Effect
Market size + No robust effect
Labour costs N No robust effect
(not always significant)
Motorway density + No robust effect
EATR - No robust effect
Land mass na N
(not always significant)
Agglomeration in + +
pharmaceuticals (not always significant)
Agglomeration in + +
chemicals (not always significant)
Distance to ) i
Brussels
Familiarity na +

In the table, the common determinants for bothtlooadecisions are
agglomeration and the distance from Brussels. &hes determinants work in the
direction predicted by NEG models: lower tradete@ncourage firms to agglomerate
and in doing so, to have better access to thegadde U market, they locate closer to
Brussels.

The market size, labour costs, motorway densitythadax rate only matter in a
robust way in the high-expansion sample, while famiy of local environment is the
unique determinant for the new-firm creation. ®fere, when making the decision of
where to expand production, pharmaceutical MNE®apjp respond more to
country-level characteristics than they do whely theke decisions on where to start

up new production facilities.
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4.4 Further Extensions

There are several potential improvements of owation-choice model. One
obvious one is to use the market potential ratmn the domestic market to capture
the market pull on location, i.e., its domestic kedsize plus its potential for MNESs to
access to other national markets from this counBych a variable seems to be more
suitable for MNESs’ location choices in the EU cootdd in post-SMP era because
firms have more opportunities to get access tamadmarket. This would apply
particularly to the new firm sample. A Krugman metrkotential (Krugman, 1992)
and Harris market potential (Harris, 1954) wereduseHead and Mayer (2004) to
study Japanese firms’ location choice in the EtJpreeliminary work in this direction,
we have used the simpler Harris market potentidifand that this inverse-distance
weighted market size does have significant posgfféect on pharmaceutical MNES’
location choice. However, because the specifinaholuding Harris market potential
is not perfectly comparable to the specificatiorespnted in this paper, we do not
report that preliminary result here but it is agble upon request.

Our samples of production expansion and new-fireatton cover a wide range
of MNEs in terms of their ownership and size. ke @urrently looking at the
guestion of whether MNEs were responding to difieeountry-level characteristics
in different way according to their heterogenei§pecifically, we would like to study
the possible different location choice responsesléfnon-EU MNEs and top world
MNEs. The former MNESs by definition are alreadythie EU, while non-EU MNEs
may be facing a two-tiered choice — whether taiedn Europe at all and if yes, in
which country.

The next issue concerns the performance of theitbomal logit model. It is well
known that the CLM has a strong and restrictivepprty that is called “Independence
from Irrelevant Alternatives (IIA) property”. Inaglier work of this paper we have
tested the validity of the IlA in our data and fduihat a mixed logit model is more
suitable; however, due to time constraint we hasteyat applied the mixed logit

model in the current framework.
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5. Summary and Some Concluding Thoughts

This paper reports preliminary results from a stafipcation choice in the
European pharmaceutical industry between 1993 @86d4.20ur motivation for the
study was the opportunity this industry createdxplore the role of agglomeration in
location choice and whether the domestic marketiwoes to be an important driver if
location choice in what has traditionally been ghhy-segmented market. Indices of
geographical concentration (Location-Gini coeffitie E-G index) based on aggregate
sectoral output data in European pharmaceuticatatedd mixed trends in
agglomeration at national level across EU memlaestsine 1993. Our focus is on
the MNE contribution to this process, since MNEdurction is relatively more
footloose and therefore can respond more readitifterent factors. We then tested
whether the agglomeration of pharmaceutical pradaodh the EU was increasing or
not from the firm’s perspective, by linking pharreatical multinationals’ decisions of
where to expand production or create new firm$éornational agglomeration level of
this industry prior to that decision being takérhis was done using a discrete-choice
model of location, which allowed us to explore timpact of past agglomeration in the
context of the other country-level variables timdiience pharmaceutical MNE
location choices. We estimated two models, onedas: subsidiary firms that
experienced high levels of output expansion inpdm@od between 1995 and 2003, and
new subsidiary firms that were established aft&319

Our results suggest that the local market continoié® a driver of MNE
production where this is produced in existing ptanin other words, MNEs are
continuing to expand where the local markets aigelaThis contrasts with the
location of production of new firms, where the impaf the local market, while
positive in the base model, is not as robust tartblkeision of other variables,
especially the agglomeration variables. The sawselts arises for corporate tax rates,
which have a consistently negative effect on lacathoice for expansion by existing
plants but the negative effect in the base modehéav firms is not robust. In the case
of new firms, proximity to Belgium (the distribunacentre for European
pharmaceuticals) and the familiarity with particutauntries (as measured by having
plants already in those countries) are importaiveds.

Our analysis is limiting in several ways and sorhthese have already been
identified in Section 4.4. We also see furthereptial in dividing the period in two so
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that we can see whether the tendency to aggloraeraipped more in the earlier
period after 1993 than in the more recent peribdere is also the possibility of
exploring whether the inclusion of within-countrgnables, and in particular how a
measure of agglomeration at the sub-national levelild impact on the results. Our
model implicitly assumes that the distribution &dngs within countries is identical,
which is clearly restrictive.

Our results are broadly in line with those in titverature, but comparison of our
results with those of Head et al. (1999) and HeatiMayer (2004) would best await
our separate analysis of EU and non-EU firms. \Wérethese results from the
pharmaceutical sector can be generalised is unkrowut it may be of interest to
compare with one of the other very globalised gscttamely, electronics. The
possibility of a significant change in the geogtiagbcation of these sectors in Europe

is considerable given the inherent dynamics inweesectors.
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Table 1. CML: Determinants of the Location Choice
High-expansion Sample; Time Period: 1995 - 2003

Columnl Column2 Colum3 Column4 Columb
(Baseline)
0.985% 0.774% 0.968" 0.054 0.113
INMKSIZE (0.111) (0.170) (0.199) (0.235) (0.262)
-0.234 -0.329 1.125% 0.205 0.061
InLCOST (0.324) (0.333) (0.532) (0.324) (0.581)
0707 0.864% 0877 1.091% 1.100%
INVIOTDEN (0.166) (0.185) (0.190) (0.176) (0.178)
EATR 01297 | 0128  .0.146%* | -0.081%*  -0.086*
(0.021) (0.021) (0.023) (0.025) (0.027)
0.316* 0.175
INPHAR1 (0.180) (0.193)
0.944%% 0.919%+
INPHAR?2 (0.260) (0.267)
-0.293% -0.081
InDIST (0.148) (0.146)
# of Obs. 222 222 222 222 222
Log-likelihood -440 -438.4 -436.4 4276 4274
Table 2. CML: Determinants of the Location Choice
High-expansion Sample; Time Period: 1995 — 2003
CO'U”.‘”l Column2 Colum3 Column4 Colum5
(Baseline)
0.985% 0.986% 1214w 0.958% 0.979%
INMKSIZE (0.111) (0.113) (0.154) (0.116) (0.140)
-0.234 0.029 -1.307% 0.019 0.166
InLCOST (0.324) (0.357) (0.589) (0.334) (0.767)
0.707% 0.458"* 0.456%* 0.866% 0.867
INVOTDEN (0.166) (0.207) (0.217) (0.173) (0.173)
EATR 01297 | -0.009%* 0118 | -0.103%*  -0.109*
(0.021) (0.026) (0.026) (0.022) (0.031)
0.164** 0.237%
PHARSHR1 (0.084) (0.091)
0,242 0.218*
PHARSHR?2 (0.081) (0.121)
-0.463%* -0.056
InDIST (0.157) (0.208)
# of Obs. 222 222 222 222 222
Log-likelihood -440 -438 4333 4353 4352

Note: *** significant at 1 per cent, ** significarat 5 per cent level, * significant at 10 per clevel,
standard error in parentheses; the coefficientdeanterpreted as average partial elasticity
(APE) after being multiplied by 0.91. See Sectidiodetails about the calculation of APEs.

30



Table 3. CML: Determinants of the Location Choice
High-expansion Sample; Time Period: 1995 — 2003

CO'U”.‘”l Column2 Colum3 Column4 Colum5
(Baseline)
0.985+* 0.716% 0.904%* 0.450 0.488"
INMKSIZE (0.111) (0.178) (0.210) (0.250) (0.228)
10.234 0.644* -1.246 0.612¢ 2,300+
InLCOST (0.324) (0.373) (0.513) (0.353) (0.653)
0.707%* 1.003+ 0.967%* 0.766+* 0.924%*
INMOTDEN (0.166) (0.216) (0.218) (0.165) (0.171)
EATR 0.120%% | 01524 .015Q% | 0117+  .0.159%*
(0.021) (0.024) (0.024) (0.022) (0.027)
0.480% 0.301
INCHEM1 (0.228) (0.245)
0.681* 0.951 %+
INCHEM2 (0.293) (0.294)
0270 0,503+
InDIST (0.151) (0.153)
# of Obs. 222 222 222 222 222
Log-likelihood 440 437.7 436.1 437.1 431.4

Table 4. CML: Determinants of the Location Choice

High-expansion Sample; Time Period: 1995 — 2003

Columnl Column2 Colum3 Column4 Colum5
(Baseline)
0.985+* 1,065+ 1.350% 1104+ 1151+
INMKSIZE (0.111) (0.119) (0.174) (0.128) (0.136)
0.234 -0.248 .772%% | -0.990%* 1217
InLCOST (0.324) (0.322) (0.619) (0.352) (0.518)
0.707%++ 0.468* 0.481% 0.598"+ 0.620%++
INVIOTDEN (0.166) (0.196) (0.200) (0.155) (0.164)
EATR 0129 | 0113 0149 | 0135 .0.142%
(0.021) (0.023) (0.026) (0.023) (0.026)
0.075* 0.105%++
CHEMSHR1 (0.035) (0.037)
0.216%+ 0.199%+
CHEMSHR? (0.054) (0.061)
L0478 -0.099
InDIST (0.157) (0.162)
# of Obs. 222 222 222 222 222
Log-likelihood -440 437.7 4326 4317 4315

Note: *** significant at 1 per cent, ** significarat 5 per cent level, * significant at 10 per clevel,
standard error in parentheses; the coefficientdbeanterpreted as average partial elasticity
(APE) after being multiplied by 0.91. See Sectidiorddetails about the calculation of APEs.
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Table 5. CLM : Determinants of the Location Choice
New-firm Sample; Time Period: 1993 - 2004

Colurr_ml Column2 Colum3 Column4 Colum5 Columné6 Column?7
(Baseline)
INMKSIZE 0.493%** -0.253 -0.477 -0.592 -0.669* -1.156%  -1.183**
(0.170) (0.307) (0.378) (0.381) (0.384) (0.493) (0.497)
InLCOST 1.770%** 1.403** -0.902 -0.739 2.290%** -0.359 -0.259
(0.577) (0.608) (0.897) (0.908) (0.618) (0.923) (0.932)
INMOTDEN 0.042 0.767** 0.337 0.290 0.525** 0.229 0.199
(0.206) (0.304) (0.313) (0.314) (0.253) (0.259) (0.261)
EATR -0.071%* | -0.064%* -0.013 -0.005 -0.033 0.033 0.034
(0.023) (0.024) (0.030) (0.031) (0.026) (0.036) (0.037)
INAREA 0.041 -0.003 0.832%*  0.897** 0.352 1.286%*  1.208%**
(0.178) (0.207) (0.286) (0.292) (0.218) (0.339) (0.345)
0.920%** 0.615* 0.524*
INPHAR1 0.280)  (0.277)  (0.280)
1.052%*  0.976%*  0.834***
INPHAR?2 0316)  (0318)  (0.318)
InDIST -0.990%*  -0.995% -1.091%*  -1,091%
(0.238) (0.242) (0.240) (0.244)
1.134% 1.111%%*
FAM (0.245) (0.249)
# of Obs. 129 129 129 129 129 129 129
Log-likelihood -273.6 -267.2 -258.1 -247.4 -267 -255.3 -245.4
Table 6. CLM : Determinants of the Location Choice
New-firm Sample; Time Period: 1993 - 2004
Columni Column2 Colum3 Column4 Colum5 Column6 Column7
INMKSIZE 0.493% | 0.480%* 0.057 -0.135 0.245 -0.035 -0.219
(0.170) (0.175) (0.238) (0.246) (0.221) (0.256) (0.264)
InLCOST 1.770%* | 2.056%*  -0.746 -0.612 2.405%%* 0.039 0.060
(0.577) (0.632)  (0.932) (0.947) (0.660) (1.019) (1.030)
INMOTDEN 0.042 -0.013 -0.306 -0.231 0.382* 0.078 0.071
(0.206) (0.211) (0.254) (0.258) | (0.228) (0.251) (0.253)
EATR -0.071%* | -0.061** -0.005 -0.002 -0.012 0.008 0.012
(0.023) (0.025) (0.032) (0.033) (0.029) (0.032) (0.033)
INAREA 0.041 0.066 0.986%*  1.003*** 0.272 0.849%*  0.916%*
(0.178) (0.181) (0.296)  (0.299) (0.220) (0.279) (0.285)
0.127 0.200 0.143
PHARSHR1 0107)  (0122)  (0.124)
0.478%** 0.276* 0.232*
PHARSHR? 0113)  (0.120)  (0.122)
InDIST 11527 1. 117% -0.835%**  -0.870%**
(0.243) (0.244) (0.251) (0.254)
1.153% 1.139%+
FAM (0.248) (0.247)
# of Obs. 129 129 129 129 129 129 129
Log-likelihood -273.6 -272.9 -259.5 -248.7 -263.6 -258 -247.4

Note: *** significant at 1 per cent, ** significarat 5 per cent level, * significant at 10 per clevel;
standard error in parentheses; the coefficientdbeanterpreted as average partial elasticity
(APE) after being multiplied by 0.91. See Sectidioddetails about the calculation of APEs.
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Table 7. CLM : Determinants of the Location Choice
New-firm Sample; Time Period: 1993 - 2004

Columnl Column2 Colum3 Column4 Colum5b Column6 Column?
INMKSIZE 0.493** | -0.188 -0.508 -0.625 0.450 0.050 -0.147
(0.170) | (0.344) (0.456) (0.455) (0.296) (0.329) (0.342)
InLCOST 1.770%* | 0.416 -1.940% -1.643 1.726%*  -1.214 -0.989
(0.577) | (0.784) (1.019) (1.037) (0.629) (0.983) (0.997)
INMOTDEN 0.042 0.648** 0.352 0.309 0.057 -0.126 -0.096
(0.206) | (0.327) (0.360) (0.359) (0.224) (0.233) (0.235)
EATR -0.071%* | -0.086**  -0.033 -0.022 -0.071***  -0.030 -0.020
(0.023) | (0.025) (0.028) (0.029) (0.023) (0.027) (0.028)
INAREA 0.041 0.007 0.836***  0.899** | 0.040 0.814*%*  0.882%*
(0.178) | (0.194) (0.273) (0.280) (0.178) (0.250) (0.260)
0.912* 0.749* 0.645
INCHEM1 0382)  (0432)  (0.432)
0.054 0.133 0.104
INCHEM?2 (0309)  (0.336)  (0.341)
InDIST -1.053%%  -1.047%%* -1.079%*  -1.068%**
(0.232) (0.237) (0.227) (0.232)
1.154% 1.180%*
FAM (0.245) (0.246)
# of Obs. 129 129 129 129 129 129 129
Log-likelihood -273.6 -270.5 -259.2 -248.1 -273.6 -260.8 -249.3
Table 8. CLM : Determinants of the Location Choice
New-firm Sample; Time Period: 1993 - 2004
Columni Column2 Colum3 Column4 Colum5 Column6 Column?7
INMKSIZE 0.493** | 0.483% 0.146 -0.072 0.499%+* 0.155 -0.068
(0.170) (0.171) (0.216) (0.228) (0.180) (0.222) (0.233)
InLCOST 1.770% | 1.778% -1.042 -0.830 0.588 -1.093 -0.873
(0.577) (0.579) (0.915) (0.921) (0.737) (0.943) (0.957)
INMOTDEN 0.042 0.106 -0.128 -0.072 -0.035 -0.150 -0.110
(0.206) (0.222) (0.264) (0.270) (0.209) (0.231) (0.237)
EATR -0.071%* | -0.074%** -0.029 -0.020 -0.061* -0.029 -0.019
(0.023) (0.023) (0.027) (0.028) (0.025) (0.027) (0.028)
INAREA 0.041 0.014 0.790%*  0.847** 0.069 0.795%*  0.871%
(0.178) (0.184) (0.263) (0.273) (0.178) (0.255) (0.264)
-0.031 -0.006 -0.012
CHEMSHR1 (0.041)  (0.044)  (0.044)
0.194*+* 0.009 0.001
CHEMSHR2 (0074)  (0.089)  (0.090)
InDIST 21.064%* 1,047 -1.057%*  -1.058%*
(0.227) (0.232) (0.252) (0.254)
1.182% 1.181%%
FAM (0.246) (0.246)
# of Obs. 129 129 129 129 129 129 129
Log-likelihood -273.6 -273.3 -260.8 -249.3 -270.2 -260.8 -249.3

Note: *** significant at 1 per cent, ** significammt 5 per cent level, * significant at 10 per clenel;
standard error in parentheses; the coefficientdbeanterpreted as average partial elasticity (APE)
after being multiplied by 0.91. See Section 4 fetails about the calculation of APEs.
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Appendix 1. The Amadeus Database and ldentificationf Subsidiaries

Compiled by the Bureau Van Dijk, thenadeusollects both public and private firm
accounts for 38 European countries. It is ablertwide researchers with
comprehensive information on increasing numbefgmok from 1992. This

information covers the balance sheet, the profitlass account, various financial
ratios, the ownership data, the industry clasdificacode, address details and the year
of incorporation. Therefore, it allows one to gacfirm’s birth and evolution over

time.

In the build-in ownership database in th@adeuseach firm is linked to its
shareholders and the value of each shareholdare ginthat firm is available. We
mainly rely on this ownership database to iderdisubsidiary firm’s parent.
Sometimes, a firm may have more than one MNE sbédeh and its MNE
shareholders may be inter-linked. Usually Ameadeusnarks one of the MNE
shareholders as the ultimate owner of the subsidilan. In the event that it does not,
we define, from among all MNE shareholders a suasichas, the MNE shareholder
that has the largest share (directly, or indirettthpugh other subsidiaries) as its
ultimate owner. By doing so, each subsidiaryriked to only one MNE shareholder
as its MNE parent, and all ultimate MNE parentsraef by this way are independent
of each other. Therefore, these clean “parenbsidiary links” allow us to study
ownership effect on MNESs’ location choices (throwsgisidiaries).

By defining an ultimate owner as having the largstre in a firm, we avoid the
complication of joint ventures. According to thermwship database in thenadeus
only one joint-venture case where two parents lexaetly 50 per cent shares each in
a subsidiary is found, which is Bracco Spa, andtatompany owned equally by
E.MERCK (Germany) and Brafin Finanziaria Spa ([falyWe somewhat arbitrarily
treat Bracco Spa as the subsidiary of EEMERCK bee&IMERCK is a leading

European pharmaceutical multinational.
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Appendix 2. Descriptive Statistics and the Locatioal Distribution of Two Samples
Al: Summary Statistics for the High-Performance flam

Existing Pharmaceutical Firms Experiencing Above-median Growth in Terms of Turnover between 1995 and
2003, Value in 2003, Number=222

Variable Mean Median Std.Dev. Min Max
No. of Employees 754.2 287 1,292.7 11 10,076
Turnover (thousand USD) 462,365.5 98,443 939,702.1 2,523 6,669,416
Fixed Assets (thousand USD) 314,650.4 25,870 1635887.7 8 18,724,261
Age (to 1993) 28.1 23 22 3 120
Growth Rate of Turnover (Ratio
of Turnover in 2003 to Turnover 23.6 3.2 183.1 2.1 2601
in 1995)

A2: Geographic Distribution of the High-Performar&ample (by Ownership)

Location =
E & £ T c &
National ER- 8 g & . S = - .
ationality = S a 5 9] =2 = = ® 9]
& a T S & 2 g ) 5 & @
EU MNE Parent 6 4 46 5 4 2 21 7 39 2 12 148
US MNE Parent 3 0 10 2 1 0 10 1 8 0 13 48
Other Non-EU MNE 1 0 8 1 0 1 9 0 3 0 3 26
Parent
Sum 10 4 64 8 5 3 40 8 50 2 28 222
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A3: Summary Statistics for the New-Firm Sample

New Pharmaceutical Firms Established between 1995 and 2004, Value in 2003, Number=129

Variable Mean Median Std.Dev. Min Max
No. of Employees 316 152 449 14 2,960
Turnover (thousand USD) 155,809 44,933 407,725 1 3,304,014
Fixed Assets (thousand USD) 44,046 12,566 107,456 0 841,936
Age (to 2003) 5.7 6 3.0 1 11

A4: Geographic Distribution of the New-Firm Sam(fiby Ownership)

Location c .
5 5
;‘_4 > e =
© S IS ] o) 3 ) 5 o 2
o = 2 E g 2 £ 3 = ? s £
Nationality 2 < S = a @ @ = g = g >
< m &) [ [ ) = = n n O] n
EU MNE Parent 1 6 2 3 29 5 4 4 11 4 7 76
US MNE Parent 0 4 0 0 9 2 3 2 0 1 4 25
Other Non-EU MNE 0 > 1 1 9 > > 0 3 0 8 o8
Parent
Sum 1 12 3 4 47 9 9 6 14 5 19 129
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Appendix 3. List of Country-Level Variables

Variable Description Exspig(r:]ted Source
Number of foreign-owned firms in the pharmaceutsmdtor OECD STAN
PHAR1/ 2 with foreign owner has at least 25 per cent shasember of ? industry data
domestic and foreign-owned firms in the pharmacalgector. y
Share of foreign-owned firms in the pharmaceutseaitor (with
foreign owner has at least 25 per cent share)atoothtotal OECD STAN
PHARSHR1/2 manufacturing sectors. / Share of domestic andginrewned ? industry data
firms in the pharmaceutical sector to that of tatahufacturing y
sectors. See footnote 32 for details.
Number of foreign-owned firms in the chemical seetih
CHEM/2 foreign owner has at least 25 per cent share. /béurof + .OECD STAN
domestic and foreign-owned firms in the chemicat@e industry data
9
Share of foreign-owned firms in the chemical se¢tath
foreign owner has at least 25 per cent share)atoothtotal OECD STAN
CHEMSHR1/2 manufacturing sectors. / Share of domestic andgorewned + industry data
firms in the chemical sector to that of total maatdiring y
sectors.
MKSIZE National consumption of drugs and medicines (mibidJSD, s OECD Health
deflated to base year 1994). ’ Data
National labour compensation per worker in the ptzareutical
LCOST industry (euros). Labour compensation is defiretiages as i OECD STAN
well as the costs of supplements such as emplayaripulsory industry data
pension or medical payments.”
EATR National effective average tax rate (per cent)tectay ;I’heFI_nstlltute
Devereux and Griffith (2003). ) or Fisca
Studies
L . . CEPII's
DIST Geographic distance from capital city to Brisgkem). - dyadic
CIA World
AREA Land mass (sq. km) excluding water area. + Factbook
2006
MOTDEN Motorway density in km per million inhabiten + EgSOSTNO
Dummy variable =1 if for a firm, there are at least other firm Ownership
FAM from the same MNE existed in a country, or a fisnoicated in + Database in
the same country with the parent company. the Amadeus
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