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Abstract
This research investigates network patterns of location choice of multinational companies by using multinomial
logit method. It empirically analyses regional economic factors, which were significant for attracting investments
of Japanese companies during the last decade, by using the most detailed regional data possible. In addition to
previous studies, this paper particularly addresses factors, which follower Japanese companies considered
important in their investment decisions. For Japanese multinational company to locate near to other already
established company from the same country there could be such reasons as: they tend to follow their business
customers or because of existing intra-firm linkages already established in Japan, which they carry on in their
investment decisions.
The aim of the paper is threefold. Firstly, it analyzes significant regional economic factors, which follower
Japanese companies consider important in choosing regions with already established Japanese firms and,
secondly, it analyzes those regional economic factors, which are significant for those companies, which choose
to locate near to hubs of other Japanese companies. Thirdly, by using distances between regional centers, this
paper tries to establish significance of physical distance in establishing hub of Japanese companies. Paper
hypotheses that Japanese companies disregard geographical distance in their investment decisions as they create
networks of Japanese companies.
Keywords: Japanese companies, location choice, regional network, multinomial logit
1. Introduction

Nowadays firms are free to choose locations, which best suit their interests. Although some companies in
industries such as mining and retail are limited to certain locations where natural resources or customers are,
most manufacturing and wholesale industries are relatively free to choose where to be located. Moreover,
transportation costs have been decreasing and modernization of telecommunications have facilitated and
fastened flow of information. For instance, European regional integration has greatly reduced trade costs and
barriers to serve customers in a different country or region. Some researchers use term “footloose” which
refers to idea that company is not tied to a specific location, but is free to choose any location according to the
factors they find important (Clark, 1969).
On the other hand, companies are exposed to greater competition in such an integrated area, because number
of potential competitors increases as well, compared to number of competitors they face in a country
protected by entry barriers. As a result, one of solutions to stay competitive in such wide and integrated
markets is to select the location, which best suits their strategic, operational and financial interests.
In previous studies, several factors emerge according to which multinational companies choose investment
location. The first one is a market—companies want to serve markets where demand is high (market potential
factor and companies can enjoy economies of scale), the second one is costs—companies want to locate
where operational costs are smaller (this includes labor costs, expenses of renting/buying property, various
taxes etc.), the third one—companies tend to locate in the same region as companies with similar attributes
are located—this includes similar industries and similar country of origin (so called agglomeration effect)
and the forth one—availability of resources as companies don’t want to face shortages of labor force,
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government services, natural resources etc.
This study analyzes location choice of 1,023 Japanese investments in 236 regional locations belonging to 18
European countries over the time period from 1995 to 2005. Following results derived from McFadden’s
(1984) paper, logit model is chosen. This study analyzes company’s location choice from the perspective of
European regions—the ability of regions to attract Japanese investment, attract followers and attract
companies, which might serve neighboring regions.
In earlier papers, the most common model used was conditional logit and there were number of papers, which
use nested logit and mixed logit models. This research uses multinomial logit, which allows classification of
regions to reflect their experience of attracting Japanese companies and their position in the network of
Japanese companies.
By using nested logit method, Head (2004) analyzes location choices of Japanese investment in nine EU
countries during the period from 1984 till 1995. This study explores various market potential indices, notably the
index developed by Harris (1954) and Krugman (1992). They also include other variables to characterize
production costs—wage rate, corporate and social tax. It has been found that market potential is a significant and
positive factor for investors’ location choice. Social tax and corporate tax rate are found to be negative and
significant. For nested logit model analysis, regions are grouped into their respective non-overlapping country
groups.
Earlier paper by Head (1995) uses conditional logit to analyze location choice of 751 Japanese manufacturing
plants in US in the 1980s. They found strong agglomeration effects on location choice, especially for companies
within a similar industry or belonging to keiretsu. Similarly, Basile (2003) analyzes location choice of EU and
US multinational companies in Europe. Contrary to the study by Head (2004), they try to different groups of
countries e.g., North-South, Anglo-Continent-South etc. It has been found that country boundaries don’t matter
in the case of EU and US multinational companies. Contrary to agglomeration forces—peripheral regions also
attracted significant investment and regions receiving assistance from structural funds were particularly
attractive to European and US multinationals.
By using conditional logit model, Alegira (2006) analyzes location decisions of European firms across Europe
with large sample size of 4,803 foreign investment projects in 246 regions. This study considerably extends
geographical areas of previous location choice papers. Similarly to previous studies, market potential has been
found to have positive and significant influence. For other included variables, income per capita is insignificant
at country and regional levels. This study measures agglomeration effects by the number of foreign projects
located in the region or country one year before the location decision is made. Study of agglomeration effects
reveal that they tend to dominate on regional level, but at the country level economic activity tends to
concentrate on peripheral countries.
Heterogeneity of investors has been analyzed with the mixed logit method, which has been used in Rasciute
(2007) paper on the location choice of foreign investors in 13 Central and Eastern European Countries. This
study reports high heterogeneity of investment location decisions. Market effect also has been observed,
suggesting that larger host country will be more likely to be selected and this effect tends to be stronger for larger
investing firms. In addition, less profitable firms are likely to invest in central locations, whereas more profitable
firms will choose peripheral countries.
There are also studies comparing investment location choices in different areas of Europe. Disdier (2004)
analyzes location choice of French firms in Eastern and Western Europe by using both conditional and nested
logit methods. Results suggest that French firms will choose countries with already established French firms of
the same industry, which confirms with results of previous papers. Other factors such as GDP and unemployment
have positive and significant influence. Negative influences have been observed for such variables as GDP per
capita, distance from France and wage rate. Additionally, this paper also introduces exchange rate volatility,
which has negative and significant effect.
Several papers include unemployment rate, but results are mixed for this factor. As Disier (2004) points out that
high unemployment rate might suggest labor market imperfections, but on the other hand from investor’s view
point might signal availability of large labor supply. For example in case US, positive influence has been
reported by Coughlin (1991).
This empirical research contributes to previous studies in such a way as it extends geographical spectrum of
analysis and lowers statistical level of regional analysis. This paper also introduces several new factors in our
analysis to characterize development level of infrastructure, distance to other Japanese companies and their
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investment pattern.
The rest off this paper is organized as follows.
f
Sectioon 2 outlines thheoretical mod
dels used in ouur analysis. Section
3 describes data sources.. Section 4 anaalyzes the emppirical results and
a Section 5 concludes.
c

2. Theoreetical Models
Discrete chhoice models aare widely useed to analyze ffirms’ location choice. Most accepted moddel in recent stuudies
is conditioonal logit moddel developed by
b McFadden (1984) for thee analysis of consumers’
c
utillity, but this m
model
can be well
w
applied tto analysis of
o investors’ location choice. The prop
posed model maximizes fi
firm’s
profits—Jaapanese investtors will choosse particular loocation if that location offerss the highest profits
p
among oother
possible allternatives.
Firm’s location decisionn depends on th
he set of obserrvable and unoobservable facctors. As rationnal decision m
maker,
firm will choose
c
to inveest in the locattion, which offfers the biggeest profit π at the
t specific loocation πj = Vj + εj
where Vj iss attributes to llocation j and εj is error term
m. Here, subscrript j = 1, . . . , J, [ε1, ε2, . . . , εJ ] ∼ N[0,Σ
Σ].
Linear exppression is givven asVj=βXj where
w
Xjis a vvector of obseervable characcteristics of loccation j and β is a
vector of estimated
e
param
meters. Coefficients β are fuurther estimatedd by maximum
m likelihood teechnique.
A firm choooses the locattion which offfers the highesst profits, comp
mpared to any alternative
a
locaation k. Equatiion 1
below givees the probabillity of a firm choosing locatiion j over locattion k.

Pj  probb( j   k )  prob( k   j  b( X j  X k )), k  j

(1)

Further, McFadden
M
provved that probab
bility of firm cchoosing locattion j is given by Equation 2.
2 Further moddel is
estimated using
u
maximuum likelihood method.
m
(2)

∑

Dependentt categorical choice variablee Pjt of this moodel is described as such: baase category takkes value(0), w
when
particular region
r
is not sselected at the particular yearr and at any yeear leading to this
t year. Category(1) is assiigned
to the regiion, which hass been selected
d for the first ttime in particuular year, and region
r
belongss to category (2), if
Japanese company inveests in region
n with alreadyy established Japanese com
mpany presencce and regionn has
category(33) if Japanese company inveests in any region (selectedd by other com
mpany or not) and if this reegion
borders othher two regionns, which has already establiished Japanesee company braanches (additioonal explanatioon in
Figure 1). Information abbout categoriees has been gatthered by lookiing into all reg
gions in the dataset and searcching
data in thee previous yearrs for compan
ny presence. Distribution reggions by number of shared borders are given in
Figure 2.

0

0

0

1

2

2

0

2

C
Category 1

0

3

Category 2

5

1

Category 3

Figure 1. Schematic ooutline of the three
t
categoriees
Three categoories describe regional attractiveneess. Circles showss regions and linkks between indicatte they share common border. Num
mber of
companies inn the region is indiicated inside circlles. Category 1 deescribes situation, when region attra
acted company, whhich is a newcomeer and
no other 2 reegions with Japannese companies’ presence
p
border tthis region. Categgory 2 describes situation, when region
re
has attractted the
follower com
mpany – number of companies in the region is more tthan 1. Category 3 describes situattion, when region attracted companny, but
also other reggions bordering thhis region have atttracted Japanese companies. Variaable distance meassures geographicaal distance to the rregion
with the larggest numerical preesence of establish
hed Japanese com
mpanies for all cattegories. For exam
mple, in the case of Category 3, disstance
will be measuured to region, whhich has 5 companies located in it. In the case of Caategory 1 and Cattegory 2, if it is poossible to find Jappanese
company locaated in the neighbboring region, disttance will be incluuded.
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Since in multinomial
m
loggit models, thee ratio of probbabilities of chhoosing three ty
ypes of locatioons are assumed to
be indepenndent of the ccharacteristics of other locaations, regionss are not direcct substitutes to each otherr. For
example, category
c
(1) iss lesser indepen
ndent from caategories (2) annd (3) as, when
n new companny selects regioon, it
possibly caan turn either (2) or (3) and changing cateegory away froom (1), which is not related to initial choice of
first comerr company. Caategory (2) is more dependeent from categgory (1), but in
ndependent froom category (33), as
by selectinng new regionn it is possiblle for this reggion to becom
me part of ahub
b. For categorry (3) there iss not
difference between largee or small hubs of companiees, which mighht violate IIA assumption.
a
Inn addition, cateegory
(3) is distaantly related too category (1). In the most caases, IIA assum
mption is assum
med to be obseerved in this model.

Figuure 2. Number of bordering rregions for eacch of the region
n in a dataset
nd Sources
3. Data an
Location data
d about investment of Jap
panese compannies were colllected from To
oyo Keizai dataabase of year 2006
(Toyo Keiizai, 2006). Daatabase coverss Japanese invvestments abrooad and contaiins such inform
mation as nam
me of
affiliate coompany, addreess, year of investment,
i
arrea of industryy etc. There were 3349 Jaapanese compaanies
investing in
i 27 Europeann Union countrries, which weere member countries in yearr 2012.
EU countrry and regional statistical datta were gatherred from Eurosstat homepagee. Due to limiteed data availabbility
of statisticcal data about Denmark, Rom
mania and Buulgaria, nationaal and regional data from thhose countries were
removed from
fr
the dataseet.
In additionn, choices whiich don’t conttain any entry of Japanese company
c
preseence and are not
n bordering oother
regions wiith presence off Japanese com
mpanies were rremoved from dataset. For ex
xample, countrries such as Cyyprus,
Estonia, Lithuania,
L
Latvvia and Malta did
d not attract Japanese inveestment during
g observed tim
mer period and were
not neighbboring regionss, which attraccted investmennt. Further, ovverseas regionss and dependeent territories were
excluded from
f
the datasset. For the em
mpirical analyssis of this papeer, there remaiined 236 regioons in 18 counntries
for the perriod of ten yearrs long time sp
pan from 1995 to 2005.
From all regions,
r
19 didd not have an
ny bordering region and 14 had just one bordering region. These reggions
could not become categgory (3) regio
on in this reseearch, but 2522 regions cou
uld become caategory (3) region,
because thhey were bordeering two and more
m
regions.
During this sample perriod, Europe has
h removed barriers to innternal trade, adopted comm
mon currencyy and
expanded into new couuntries, bringin
ng foreign invvestors and im
mporters into the
t largest maarket in the w
world.
Further, euuro was adopteed as official currency
c
of EU
U and accession negotiationss started with applicant
a
counntries.
This couldd give overseass investors prep
paration time aand idea of furrther integratio
on.
Chosen annalysis methodd is multinomiaal logit model. On the left haand side of the equation, the dependent varriable
is categoriical variable inndicating whetther region hass been chosen by one or num
mber of multinnational compaanies.
Variable taakes value 1, iif region attraccted one Japannese investor in the previou
us years or in the
t particular year.
Variable taakes value 2, rregion has been
n chosen moree than once in the previous years
y
or in the particular yearr and
there are no
n other Japannese investor lo
ocating in the nneighboring 2 regions till giiven year. Variiable takes vallue 3,
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if one or several Japanese companies are located in the region, which numbers more than two regions with
present Japanese investor, thus forming hub of Japanese companies. If a region receives no new investment from
Japanese investors, the value of the variable is 0. Presence of Japanese company in the region is determined by
its registered address provided in the database.
On the right hand side, independent variables are region specific with a few country specific variables. For a
summary of the independent variables, see Table 1. Size of the region is characterized with number of population,
which can also characterize market potential. Labor costs and labor availability in the region is calculated by an
average wage in the region and unemployment rate, which is country specific variable. Development level of
infrastructure is captured by density of roads in the region, which is year specific, and by dummy variable, which
characterizes that region has or is located in directly neighboring region of a large airport (20 million passenger
movements per year). Distance captures physical distance between region centers of the selected region and
region, which has the largest number of present Japanese companies.
Table 1.Data summary
Mean

Standard deviation

Dependent variable

Min

Max

0

3

Ln Population

14.1483

0.8061

10.1329

16.2491

Ln Av Wage rate

0.01890

0.0087

0.0021

0.0576

Ln Unempl. Rate

2.10992

0.3938

0.7885

2.9957

Ln Road density

1.41740

1.4774

0

9.3009

0

1

0

417

Airport dummy
Distance

106.83

97.93

Wage rate might characterize labor cost as well as income level. High income levels in the region might be
attractive for Japanese investors, but in the same time high labor costs have negative influence. In addition,
higher labor costs might also indicate high labor quality, which is also attractive. Positive, insignificant
coefficient is reported in Alegria (2006). Another labor characteristic is unemployment rate, which signals
availability of labor force in the region.
Disdier (2003) uses both GDP and GDP per capita, which could be used interchangeably with wage rate.
Similarly, Head (2004) and Alegria (2006) uses several market potential calculation methods, which also include
neighboring economies’ GDP weighted by distance. The expected sign suggested by previous studies is positive.
Infrastructure in a region is measured by road density, which is calculated as a ratio of length of road network to
the area of the region. Positive value is expected for this variable as investors will prefer to invest in the region
with already established infrastructure. Another measurement of infrastructure development is availability of a
large international airport in the region and surrounding regions. Distance is measured by geographical distance
to the assumed center of the region (source MCRIT database, 2006).
Multinomial logit has been used in several papers related to analysis of location choice. Wei (2005) analyzes
entry modes of FDI in China by using categorical variables of entry mode. In case of Europe, Louri (2000) uses
multinomial logit to determine outward FDI activity of Greek firms, where the categories are firms’ decisions to
export, engage in FDI or not in engage at all in export or FDI activities.
Japanese investors are more likely to select region where is already established companies, because of positive
spillover of information and possible cost savings in procurement. It is also possible that branches from same
parent company are established in the same region for purpose of cost savings and facilitation of information
exchange between daughter companies.
4. Empirical Results
In the first part of analysis, results of multinomial logit are reported in Table 2, which represents likelihood of
regions to attract Japanese investors. There are totally 236 regions in the study, which roughly corresponds to
number of regions at NUTS2 level.
Three categories, which represents manner of investment, are distributed rather evenly over the eleven years,with
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www.ccsenet.org/ibr

International Business Research

Vol.6,No.10;2013

212 or 8.2% entry regions of any given time have been chosen once, 353 or 13.6% regions during observation
period have been chosen more than once, 601or 23.2% regions in the similar time period has been located next to
more than two regions with Japanese companies. The rest is 1430 or 55.08% of regions, which has not been
chosen at all.
Results are reported in two specifications, where in the second specification variables measuring infrastructure
development are not observed. Log likelihood doesn’t improve significantly. Most variables for category (1) are
insignificant at observed significance levels, but for categories (2) and (3)—largely significant. Scope of this
research concentrates on follower companies, which are represented by those categories (2) and (3).
It has been observed that size of region measured by the number of inhabitants has been negative for the first two
categories, and positive, significant for companies located in hubs—category (3). On the other hand, other labor
characterizing factor average wage rate in the region are positive and significant for the category (2). There is no
variation between categories, but for category (3) this variable is insignificant.
Table 2. Multinomial logit regression results, all regions
Specification
Category

Ln Population

Ln Average Wage
rate

Ln Unempl. rate

Ln Road density

Airport

Distance

Constant

(1)
(1)

(2)

(3)

(1)

(2)

(3)

-0.1340

-0.1035

0.1970b

-0.0689

-0.0690

0.2592a

(0.1311)

(0.1197)

(0.0862)

(0.1249)

(0.1141)

(0.0827)

12.8576

19.3452c

3.1586

21.0409b

24.2782b

10.1168

(13.8160)

(12.4715)

(8.5476)

(13.0606)

(11.9242)

(8.1434)

-0.0115

0.4921b

0.1153

-0.1303

0.3431

0.0612

(0.2917)

(0.2794)

(0.1853)

(0.2791)

(0.2669)

(0.1777)

0.1307b

0.1406b

0.0798b

(0.0701)

(0.0665)

(0.0494)

0.7416

0.2785

0.8251b

(0.5840)

(0.6010)

(0.4003)

-0.0031a

0.0016b

0.0004

-0.0032a

0.0015b

0.0004

(0.0012)

(0.0009)

(0.0007)

(0.0012)

(0.0009)

(0.0007)

0.5144

-1.3301

-2.8910

-0.0879

-1.3826

-3.6415

(1.9150)

(1.7638)

(1.2385)

(1.8142)

(1.6704)

(1.1824)

Log Likelihood
Frequency(%)
Observations

(2)

-1503.00
212 (8.2%)

353 (13.6%)

-1508.68
601 (23.2%)

2596

212 (8.2%)

353 (13.6%)

601 (23.2%)

2596

Dependent variable is discrete variable of location choice at the regional level that is regions ability to attract Japanese foreign direct
investment given certain selected regional characteristics. Category (1) attributes to the regions chosen by Japanese companies for the first
time, category (2) attributes to the regions, which attracted Japanese companies more than once and category (3) attributes to the regions,
which borders at least 2 other regions with Japanese companies present. Significance indicators: a–at 1% level, b–at 5% level, c–at 10%
level. Standard errors are in parenthesis.

Unemployment rate, which could be explained as an indicator of availability of labor force, has negative sign for
the first category, although insignificant. Variable turns significant for category (2) in the first model, suggesting
Japanese investors’ preference for regions with higher unemployment rate.
Earlier studies show various signs for unemployment rate influence on the investment decisions. For example in
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the case off French comppanies, Disdierr (2003) reportts positive andd significant esstimated coeffiicient. On the oother
hand, Heaad (2004) studdy of Japanesee companies w
with conditionaal logit model reports negattive and signifficant
sign. This might suggestt different apprroaches to laboor market by multinational
m
companies
c
of different
d
counttry of
origin.
In the moodel (1), varriable which characterize iinfrastructure development—
—road densityy is positive and
significantt for all specifiications. This suggests
s
that rregions with deeveloped road infrastructure were better abble to
attract Jappanese investoors. As most of European regions havee reached com
mparable leveel of infrastruucture
developmeent, investors hhave access to good road infr
frastructure in all
a regions of Europe.
E
Dummy variable—large
v
e airport existeence is signifiicant for comppanies investin
ng in regions, which are paart of
hubs and is not significcant for compaanies, which aare investing for
f the first tim
me in the regiion and compaanies
which werre not in the reggions with hub
bs of Japanese companies.

Figgure 3. Probabiility of selectinng region in relation to distan
nce variable
Upper line shhows probability oof choosing catego
ory (3), middle linne – category (2) and
a bottom line ca
ategory (1).

m
distaance between regions
r
of Japaanese companiies’ investmen
nt presence is significant
s
andd sign
Variable measuring
varies acrooss categories.. Longest distaance between rregion centerss of established
d Japanese com
mpanies is 4177 km
with averaage being 107 km (see Tablee 1). Distance for the categoory (1) is negaative and signiificant. Compaanies,
which estaablished in thhe region for the
t first time,, prefer to be located not far
f away from
m other establiished
companiess, wherefore distance is a neegative factor. For the categoory (2), distan
nce turns positiive and signifiicant,
which sugggests, that thhese regions are
a located faar from otherr Japanese companies. For the categoryy (3),
coefficientt is not significcant, suggestin
ng that distancce is not imporrtant factor forr those compannies, which chhoose
to locate in
i the region bbordering morre than 2 regiions with pressence of Japan
nese companiees. Figure 3 shhows
probably of
o selecting reggion in relation
n to distance foor three categoories.
Results suuggest that therre is no eviden
nce that distance between Jaapanese compaanies can be significant factoor for
Japanese innvestors, exceept for the new
wcomers.
5. Conclussions
By using firm
f
level dataa and latest reg
gional statisticcal data, study empirically an
nalyzed determ
minants of reggional
attractivenness for Japaneese companies in Europe at thhe regional levvel.
Several faactors were chhosen to charracterize regioon specific quualities. Multiinomial logit model shows that
distance iss not significannt when compaanies choose to be located inn the regional hubs of Japannese companiess. On
the other hand,
h
companiees, which are newcomers
n
in the region, connsider distancee as a significaant factor.
Such factoors as size of rregional popullation, averagee wage rate annd unemploym
ment are not siggnificant factoors to
attract Jappanese investoors. In contrarry, significant factors are innfrastructure advancements,
a
, distance to oother
Japanese companies.
c
In addition, com
mpanies tend too locate in thee vicinity of an
n airport, whicch were signifficant
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factor for those companies investing close to hubs.
Companies, which are followers and did not invest in the regions close to regional hubs, found such factors
significant as average wage rate, unemployment rate, infrastructure development level and distance. Insignificant
factors were presence of a large airport and population size.
Those companies located close to the hubs of Japanese companies considered such factors significant as:
population size of the region and infrastructure development level.
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