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Abstract:

The location behaviour of modern multinational multi-plant firms appears to exhibit
increasingly a flexible mobility pattern with a strong tendency towards footlooseness. The spatial-
economic dynamics - often across the border - of such firmsis sometimes encapsulated in the term
‘nomadic firms. This paper addresses the issue of nomadic behaviour of firms against the back-
ground of globalisation trends. After a critical discusson of globalisation phenomena and a
review of the literature on nomadic entrepreneurial behaviour, the paper sets out to formulate a
series of relevant hypotheses of spatial relocation behaviour of international firmsin a globalising
network economy.

The analytical framework is tested by means of empirical data originating from a field study
among actual or potential nomadic firms, in both The Netherlands and abroad. Infrastructure
quality and geographical accessibility appear to play an important role in spatial relocation
decisions, but also opportunity seeking behaviour of multinational firms has a prominent place in
nomadic behaviour. The results of the structured interview rounds among various international
firms are next more rigoroudy analysed by using a recently developed method for qualitative
classification and explanation, viz. rough set analysis. The results from the latter method confirm
to a large extent our previous findings. The paper concludes with lessons for infrastructure policy
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1. Setting the Scene

The past decade has witnessed an avalanche of changesin industria organisation, both locally
and globally. The face and postion of modern indusiry has dragticaly atered. Business linkages
have since the 1980's increasingly assumed the form of internationaly (or interregionaly) operating
industrial networks (see for a review Von Raesfdld Meyer 1997; Schachar and Oberg 1990). The
drive towards a network economy has exerted a profound impact on the volume and structure of
international trade and service ddivery (containerisation, outsourcing, back to core business etc.). In
addition to shifts in the internad-externd network configurations of modern firms, we aso observe
that the role of transaction costs for intermediate ddliveries and intra-firm decison-making is gaining
much more importance (see Williamson 1979).

The economic organisation of modern industries can, in principle, be characterised by three
dternative arche-types, viz. market, hierarchy and networks (see Lagendijk 1993; Nijkamp and
Vermond 1996). A market configuration takes for granted that a firm buys its necessary inputsin a
competitive way from other producers as intermediate goods on the market, thus incurring high
risks and transaction costs of ad hoc contracts. A hierarchy is an organisationa structure where (a
sgnificant part of) the industrial production is carried out under the control or insde the own
corporation. And finaly, a network is an organised industriad structure characterised by exchange
relations between actors based on business interactions and mutud linkages (see for an extensve
description Hakansson 1987). In recent years we have seen a significant shift towards network
structures.

Network theory and andysis have recently become dso a fashionable research topic in
geography and regiona science. Networks are essentidly an intermediate form between the market
and the hierarchica industria structure (see Davidson 1995). The benefits of a network to the
actors involved originate from synergy as a result of economic complementarity in the activities of
firms and their interactions (see adso Nijkamp and Reggiani 1998). Efficiency is then enhanced by a
combination of both competition and cooperation inside the network, supported by high qudity
communication potentials and regular interactions among interdependent partners (see aso Kamann
1993). Thoreli (1986) and Hakansson (1987) emphasise in particular the long-lasting Structural
effects of a network, even though the individua firms pogtion in a network may change; this
position is a market asset built up by investments in manpower, communication time and scarce
financia means (see dso Hinterhuber and Levin 1994). It should be added here that networks may
exhibit different structura forms. vertical, horizonta or diagona, depending on the firm's interna
organisation and competence as well as on the external market conditions.

The drive towards an industria network economy has been accompanied by a drastic change
in the spatial-economic pogtion of cities, regions and nations al over the world. There has been a
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complex and turbulent movement induced by indigenous growth and spatial connectivity, which has
influenced the internal functioning of cities and regions and which has aso placed network
infrastructure in the centre of spatial dynamics (see dso Cadtells 1985). Consequently, structural
change and differential dynamics (a smultaneous occurrence of dow and fast motion) have become
amgor feature of modern economies at dl spatid levels, while stability is nowadays increasingly
substituted for spatial-tempora transformation (cf. Omrod 1990).

After the era of the Industria Revolution in the second part of the last century which was
marked by new ways of organising production and transport on the basis of new technologica
innovations favouring large-scale production for an opening world market, we observe in the last
part of our century a new phase in the history of our developed world, viz. a Networ k Revolution
marked by interconnected modes of production and by transport and communication processes
favouring neo-Fordist types of production (see Lagendijk 1993). As aresult, we observe nowadays
drastic changes in the spatia-economic, sectoral and organisationa structures of modern industries,
especidly in sectors dominated by technologica innovation (cf. also Dicken 1986; Storper, 1996;
Thwaites 1978).

Fluidity and mobility have become the landmark of modern networked firms in a
Schumpeterian era, where innovation and economic transformation are the characteristics of
competitive opportunity seekers. As a result, research in industria dynamics has gained much
popularity in the past decade (seefor areview aso Bertugliaet d. 1997).

Especidly in a European context this industriad transformation process has a pronounced
meaning, as the European unification process and the opening up of Central- and Eastern-Europe as
low wage countries have shaped the conditions for a mobile and fluid network economy. The
increasingly free exchange of persons, commodities and capita has far reaching implications for
intra-European trade and transport. The introduction of the European Monetary Union will
reinforce the tendency toward further spatio-economic integration (see Fischer and Nijkamp 1999).
Recent policy documents show that trade and transport in Europe may be looked at from three
partly complementary, partly competing policy angles. the need for competitive efficiency, the
need for geographical accessibility of al regions in Europe, and the need for an environmentally
sustainable development (see also Reggiani et a. 1997). These three issues will now succinctly be
discussed.

Compstitive efficiency is at the heart of current European transport policy, where massive
investments in Trans European Networks (TENS) and in missing European links serve to support
the goa of economic and geographical integration. But aso at local, metropolitan and regiona
scales formidable investment efforts are foreseen in order for main players to survive in a competi-
tive world market based on globa networks. Efficiently operating transport networks in the former
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segmented European space-economy are critical success factors for the competitive edge of Europe
inaglobal setting. This European network policy will undoubtedly stimulate more mobility, both of
persons and of goods.

There is d'so amgor concern on geographical accesshility of less centra regions in Europe.
The low dengty of transportation in many rura and peripherd areas has been a permanent source of
concern for public authorities, from the viewpoint of both the service quality offered by public
transport operators and the objectives set for regiona development. A look at the historica
development of European infrastructure networks (road, rail, air, waterways) makes immediately
clear that the most important links were first constructed between mgor centres of economic activi-
ty. The connections with rural and peripherd areas were in al cases delayed and usudly less deve-
loped. This stuation till holds true for most Central - and East - European regions. Thisis a clear
case where efficiency motives and equity motives are in conflict with one another. In the emerging
European welfare states however, the rights of the rural and peripherd areas have been recognised
as legitimate claims, even though the economic feasibility of such low dengity connections was often
debatable. Clearly, the equity argument - often reinforced by the 'generative’ argument (i.e. an infra-
structure - once congtructed - will attract new activities) - has played a mgor role in the political
debate on subsidies for transport for the 'mobility deprived' in remote aress.

And findly, there is a more recent mgjor policy concern on the question of whether transport
will be devastating for environmentaly sustainable development. Our mobile society fulfils many
socio-economic needs, but cdls at the same time for socid and palitical change in order to attain
sugtainable mobility (see for a review Nijkamp et a. 1998). Both passenger and goods transport
have increased rapidly in the past years, and for the time being there is no reason to expect a change
in this trend. Some European scenarios even forecast a doubling of transport flows in one
generation. This development provokes intriguing questions on the external (social) costs of
trangport, such as congestion, pollution and safety issues (see Verhoef 1996). Apart from local pro-
blems such as congestion or noise, the globa environmental implications of transport are
increasingly becoming a source of major concern (see Nijkamp et d. 1998).

After the above sketch of the scene which shows that industria dynamics and transport policy
are increasingly marked by network configurations of a materid and immaterial nature, the question
arises what is the likely mohility pattern of modern industries in the era of innovation, globaisation
and networking? Will fluidity and mobility become adominant feature in spatid industrial networks?
The present paper will address the issue of spatid relocations of firms from the viewpoint of
internationaisation of business life. The aim of this paper is to trace and investigate the origins of
nomedic location behaviour of firms and to andyse the possible implications of this nomadic
tendency for Dutch - and European - infrastructure policy. In particular, this research concentrates
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on two policy concerns: i) what are the locationa motives of nomadic companies, and ii) how can
they be encouraged to locate and stay in The Netherlands by means of an improvement of the
supply of infrastructure facilities?

It seems likely that significant consequences for infrastructure use (e.g. transport flows) may
be expected if these nomadic companies would choose to leave the country in large numbers in
favour of alocation € sewhere.

Important in the relationship between nomadic relocation decisons and infrastructure policy is
the question whether a spatial shift of nomadic companies - often comprising the mogt critical, foot-
loose, internationaly operating, and codt-sendtive companies - offers an early sgnd to
infrastructure planners that (part of) the transport or communication infrastructure in the overall
location profile of a region or country might be sub-optima compared to locations abroad. The
relocation behaviour of nomadic firms may dso offer srategic information about future deve-
lopments in the volume and direction of transport flows, about the transport modes used, and at the
end about structura changesin industrial heartlands. From a careful monitoring and analyss of such
trendsit may be possible to identify the need for new infrastructure investments.

After these introductory background observations, we will start our paper with a concise
review of evidence on nomadic (re)location behaviour of firms (Section 2) and then proceed with a
macroeconomic andyss of international capita and trade flows (Section 3), followed by a
microeconomic-based survey of foreign companies in The Netherlands as well as of Dutch firms
with subsdiary plants abroad (Sections 4 and 5). Based on this information, the relationship
between nomadic behaviour and infrastructure is analysed in grester detail using rough set analysis
(Section 6). And finally, we end the paper with some relevant policy lessons (Section 7) and generd
conclusions (Section 8).

2. Nomadic Firmsin a Global Economy: a Survey

'‘Nomadic location' behaviour is not a generally accepted or widely used expresson in the
scientific literature. Nevertheless, severad basic principles of nomadic location behaviour can be
found in the recent globalisation literature and in related publications (such as network theory). It is
commonly recognised that the most important reasons why firms move abroad or establish subsidia-
ry plants elsewhere are market expanson (preferably in emerging markets) and cost reduction (in
competitive markets). World-wide deregulation and technological harmonisation trends have grestly
amplified the possbilities of entering new foreign markets. However, it is so noteworthy that
firms are increasingly confronted with foreign competitors on their own home markets. To survive
in this global race characterised by international competition, firms are forced to economise and to
grow in order to benefit from scale and scope advantages. Large firms are, for instance, able to
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reduce the share of their R& D expenditure per product by allocating them over larger product volu-
mes (economies of scale). In view of severe competition, firms have to optimise aso their produc-
tion process by dtrict cost reduction strategies. This optimisation of the production process may also
prompt a relocation of activities over space. Internationa firms appear to redlocate nowadays
increasingly their activities on a world-wide level as a result of competitive Strategic behaviour. In
this relocation process, firms are of course restricted by source-related and market-related activities,
but an increasing number of activities becomes more and more foot-loose and can, in principle, be
located dmost anywhere between the source and the market place. Such foot-loose activities are
eligible candidates for adopting nomadic location behaviour. Significant cost reductions can, for
instance, be redised by outplacement of labour-intensive production processes towards low wage
countries such as East-European countries and various Asan countries (see a'so Amin and Thrift
1994).

In the context of market-related activities, sgnificant cost reductions can often be achieved by
introducing alarge scale distribution network such as European Digtribution Centres (EDC). These
activities may clearly show nomadic location behaviour; to reduce the logistics codts, the
geographica location and mobility in the European infrastructure networks will then be of critical
importance.

Nomadic firms will in generd not deeply be rooted in a given area; such activities need not
necessaily be regionaly embedded. As a consequence, new fixed capitd investments in a given
place (which will usually reduce geographica mobility) will be kept at aminimum. This meansthat a
company often prefers to start a new subsidiary instead of entering a market by a take-over or
merger. It often aso prefers to rent rather than to buy red estate. Findly, the company is usualy
less interested in offering its products for the local or regional market concerned (cf. Suarez-Villa
1989).

In summarisng the literature on nomadic behaviour, we find that internationa relocation
behaviour may be considered to be 'nomadic', when:

- itisatemporary (re)location;

- few durable investments of afixed or lumpy nature are involved;

- thereareclear cost reductions at stake in the (re)location;

- the(re)located activities are foot-loose,

- thecompany isnot clearly embedded in the local or regiona economy;

- the company is part of an international industrial network producing for the internationd
market.



Thus, nomadic companies can be characterised as 'spatial opportunity seekers. To make a clear
digtinction between a nomadic (re)location and other internationa (re)locations, the following
typology of nomadic (re)locations may offer ameaningful andytica framework (see Table 1):

Tablel A typology of nomadic firmsvis-avis other firms

Nomadic relocation Other relocation

- foot-loose company - regionaly-oriented company

- foot-loose activities - source and market-rel ated activities
- relocation across the border - locdl, regiona or nationd relocation
- cregtion of anew company or divison - take-over or merger

- cost reductions - penetration into emerging market

- low capita investments - high capita investments

- labour-intensive production - capitd-intensive production

- production for international market - production for loca / regiona market

- international network orientation - locd / regiona network orientation
- internationa transport flows - local / regiona transport flows

In summary, the characteristics of homadic relocations can be categorised in afew prominent,
mutually related attributes. The first aspect may be referred to as foot-loose. A limitation in the
freedom to relocate at any time may stem from either large investmentsin red estate, education etc.
(high sunk costs), or from the specific nature of the production process (source- or market-related).
A second feature centres around the notion of regional embeddedness. Nomadic companies tend
to prevent regional embeddedness not only - as mentioned above - by low capitd investments, but
adso by a low adminigrative or ingitutional embeddedness. They often prefer to dtart a new
company or divison instead of a local or regiond take-over or merger, as the latter strategy may
have sgnificant legal consequences (often congtraints) in case of a next relocation. The third aspect
concerns cost reduction. In contrast to the desire to penetrate emerging markets, cost reduction in
a competitive environment is the decisive factor to relocate - part of - the company. For example,
labour-intensive production processes are relocated towards low wage countries, or the assembly of
final products may be concentrated in one particular location in each continent. By these means,
standard products can be adjusted to continental standards (e.g. vaue added logistics in European
Didribution Centres). And finally, there is the aspect of the international dimenson. The firm is
usualy part of an internationaly operating network of firmsaiming a producing for a globa market
(see dso Rietveld and Bruinsma 1998).

Clearly, the above typology of atributes is not entirdly unambiguous. Firdt, there is a number



of imprecisdy demarcated classes, a number of the characteristics is mutualy related.
Furthermore, most characteristics are not such pure contrasts as suggested in the above typology.
For instance, the category 'cost reduction' is placed opposite to 'emerging markets. In redity, a
relocation may be caused by a mixture of both factors. Although cost reductions will usually be the
driving relocation factor for a nomadic firm, that company will aso respond to the advantages that
emerging markets offer.

A second problem is the timing of activities in the process of internationa relocation
decisons. In generd, a company starts penetrating a market by hiring aloca agent. After a number
of sequentia steps (outplacement of representatives, starting a sales and/or distribution network), in
afina step (part of) the production activities of the company are relocated. It seems reasonable to
assume that also nomadic companies will use asimilar strategy, while it ssems unredistic to expect
that nomadic firms will spontaneoudy sart up a new company in a completely unknown
environment.

After this general exposition on the typicd features of nomadic firms, we will in the next
section address more empirically the question whether there have been such significant changes in
patterns of internationa trade and transport, that nomadic behaviour may be regarded as a mgjor
new development in a globalisng economy.

3. Analyssof Tradeand Capital Flows

Statigtica information on location behaviour of nomadic firms is scanty if not absent. At best, we
may distil some evidence from macro-economic datistics. In this section we will look a some
macro-economic trade figures related to The Netherlands in order to examine whether satistically
nomeadic behaviour clearly shows up in this smal open economy. The regions of origin and
degtination of the trade flows to and from The Netherlands are quite diverse, but there is a clear
common pattern in terms of the demand for dedicated infrastructure. The freight flows to and from
the whole of Europe (North, East, West and South) are predominantly transported by lorries. For
The Netherlands, this implies a strong demand for well accessible connections with the European
road network. However, the trade flows with other continents predominantly take place by deep or
short sea shipping (low vaue goods) or aviation (high vaue goods). This implies dso a clear
demand for alarge-scale internationa hubs, such as a seaport and airport.



Table2 Import and export of goods of The Netherlands (expressed as a percentage of the total
vaue of The Netherlands)

West- East- North- Latin- Audraia
Europe  Europe  Ameica Ameica Ameica Asa Oceania

1975 72,1 2,3 44 7,1 2,8 10,9 0,5
1977 71,3 2,1 49 6,7 2,6 12,0 0,4
1979 729 2,3 49 6,3 2,6 10,6 04
1981 70,4 30 49 6,9 2,7 11,7 0,4
1983 71,9 35 51 7,2 25 94 05
1985 735 3,0 4,2 7,3 2,7 8,7 05
1987 77,3 19 3,0 6,4 19 9,0 0,5
1989 76,9 2,0 2,6 7,2 19 8,9 0,5
1991 78,2 1,7 24 6,3 1,7 9,3 0,4
1993 75,4 24 21 6,4 21 11,1 04
1995 77,0 2,6 1,8 6,0 2,1 10,1 0,3

Source: Bruinsmaet d. (1997)

Seen from a macro-economic perspective, import and export relations (expressed in terms of
the value of the traded goods), appear to show a rather steady increase between West-European
countries and The Netherlands over recent decades (see Table 2). Clearly, these figures do not
immediately lead to the conclusion that more attention should be paid to the road network and less
to the Dutch mainports of Rotterdam and Schiphol, as here the difference between volume and
vaue is at stake. The trade with West-European countries mainly concerns high-value consumer
products, whereas trade with developing countries in particular concerns low-vaue raw materids.
The value of the trade does not tell much about the volume of the transport flows. Nevertheless, the
trend is clear: the annud vaue of the Dutch internationa trade flows has increased from 175 hillion
to nearly 600 billion Dutch guilders over the period 1975-1995. Admittedly, these figures are given
in current prices, but aso the rise in trade in fixed prices (i.e. corrected for inflation) remains il
consderable. In conclusion, these figures suggest a growing international orientation of the Dutch
economy. However, whether this growth can (partly or entirely) be explained by nomadic tenden-
ciesremains to be seen, asthis requires more meso- and micro-based research (see Section 4).

Furthermore, it should be noted that import and export flows are only partial indicators for
globdisation phenomena (see adso Kleinknecht and ter Wengd 1998). In addition to exports and
imports, it is al'so necessary to pay attention to international capital and communication flows. The
development of the international inward and outward capital flows - foreign direct investments -
shows for The Netherlands to alarge extent the same pattern in volume growth and spatid direction
as described above for the trade flows. The flow of foreign direct investments towards low wage
countries (like, for instance, developing countries) is reatively small and increasing a alow growth
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rate. Seen from the viewpoint of the structural and substantial export surpluses, it is no surprise that
The Netherlands is anet exporter of capita. Information on internationd transfer of information and
on communication flowsis unfortunately missing, so that the picture isincomplete.

Summarising, many empirica facts demondrate that the share in trade and capita flows of The
Netherlands with respect to other European countries is by far the largest and increasing at a fast
rate. There are no clear indications of a dramatic orientation of the Dutch economy towards the
American, Asan or East-European markets. Inspired by the ideas of globaisation, many recent
research efforts on international firm relocations have focused attention on the location of
American, Japanese and Korean companies in The Netherlands, but our findings suggest that it is
more meaningful to address the relocation patterns of firms at the intra-European level rather than at
the global level outside of Europe. Therefore, in the next section we will pay in particular attention
to intra-European relocation behaviour of multi-plant firms.

4. SomeEmpirical Factson Nomadic Firms

As suggested above, the existence and order of magnitude of nomadic behaviour cannot
properly be identified and investigated by means of macro-economic indicators. One needs to
investigate more thoroughly the determinants of firms relocation behaviour from a micro
perspective. This is the subject of the present section, in which first a systematic selection mecha
nism of nomadic firms is offered. The andytica framework is based on the observation that for
meaningful relocation research on nomadic firms both the country of origin of the firm and its
country of destination have to be considered (see Table 3).

The first quadrant (I) concerns Dutch firms relocating within The Netherlands and is of no
interest for the present research endeavour focused on multinationa nomadic firms. Moreover, in
the past years, abundant knowledge has aready been gathered on such intra-country relocations.
The second and the third quadrant concern Dutch companies moving towards a location abroad and
foreign firms locating in The Netherlands, respectively. Not al these relocations are necessarily
nomedic. For example, we might have a single relocation leading to a fixed settlement of the firm,
and not necessarily followed by another cross-border relocation in aforeseeable period of time. This
restriction does not hold for quadrant 1V, which contains foreign firms migrating into The
Netherlands but relocating after some time out of the country again. It should be noted however,
that in our empirical research we were able to trace only one such dynamic company belonging to
this quadrant.



Table3  Rdocation of firms by country of origin and destination

country of destination ~ ® The Netherlands Abroad
— origin of firms

Dutch companies I [l
Foreign companies [l \Y

After the description of the andysis framework in Table 3, we will now proceed with our
empiricd work. To examine the impacts of the relocation of foreign companies into The Nether-
lands and of Dutch companies abroad on cross-border transport flows and related infrastructure
demand of these firms, various companies have been identified and interviewed. By usng a
sructured questionnaire, a wedth of reevant sysematic information could be collected. The
following distribution of nomadic firms has been deployed for our empirica analysis (see Table 4).

The firms listed in Table 4 belong to quadrant 11 or Il of Table 3. They have been sdected
from the genera business register of the Chambers of Commerce in The Netherlands. All sdlected
companies were characterised by a recent relocation (after 1990). Clearly, the sample does not
cover the whole population of nomadic firms, but contains at least important decisons, eg. from
American and Japanese firms and for Dutch firms moving to East-Europe. The foreign companiesin
The Netherlands (i.e., quadrant 111) appear to be service-oriented firms located in the centra urban
areaof The Netherlands (Randstad) and indugtria firms located in areas in the vicinity of the Rand-
stad (cf. dso Nijkamp and Rienstra 1998). First, they were asked to fill out a survey questionnairein
which they could express their views on the importance of some 40 locational factors for ther
company as well as the attractiveness score for The Netherlands as a whole on these factors. The
scores were given on afive-point scale, for both the time period of their initial location decison in
The Netherlands and for the actua present Situation. This double check was made, since the
importance of some of the locationa factors for the firm's activities might have changed since its
location in The Netherlands. The same holds for the score of The Netherlands as a whole on these
location factors. After the survey questionnaires were returned, the firms were persondly intervie-
wed. In the interviews the following items were in particular addressed: general company charac-
teristics, the company network structure, location motives, development of trangport flows (inward
and outward), and the infrastructure use and demand by the company.
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Tabled4 List of interviewed nomadic firms

Foreign companiesin The Netherlands

- 4 North-American service-oriented companies
- 2 North-American manufacturing companies
- 3 Japanese sarvice-oriented companies

- 3 Japanese manufacturing companies

Dutch companies abroad

- 3 trade companiesin Poland

- 2 trangport companiesin Poland

- 2 sarvice-oriented companiesin Poland

- 1 service-oriented company in England

- 1 service-oriented company in Irdland

For quadrant |1 of Table 3, the attention wasin particular focused on Dutch firmsin Poland, as
this country is recently often regarded as a new spring board for Centra - and East-Europe. The
Polish pilot study was conducted to analyse the impact of Dutch firms relocating toward a region
abroad. In addition, aso some control interviews were held by telephone with aforeign company (a
truly nomadic company) recently relocated from The Netherlands to England and a Dutch firm that
had decided to rel ocate the mgority of its activitiesto Ireland.

All Dutch companies interviewed in Poland are located in the Warsaw urban area, which is the
major booming area in Poland. These firms were asked to fill out a Smilar questionnaire on the
importance of 40 locationa factors comparable to those completed by the foreign firms concerned
in The Netherlands. The only difference is that they were asked to give the relevant scores for both
The Netherlands and Poland for al relevant factors at the time of relocation. In the persona
interviews the same items were the subject of discussion, but greater emphasis was here laid on the
changes in transport flows (volumes and directions related to The Netherlands) caused by the firm's
relocation to Poland.

Both the survey questionnaires and the structured interviews generated a wedth of relevant
information, partly of a quantitative and partly of a quditative nature. The main results will now be
discussed in the next section.

5. Resultsof the Company Surveys

In our presentation of the results of both the survey questionnaires and the interview rounds
we will address in particular three issues, viz. the company structure, the transportation factors and
the (re)location motives, successvely.
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5.1 Company structure

Seven of the twelve foreign companies located in The Netherlands and investigated in our
empirica analysis appeared to concern European headquarters of the company. In Poland none of
the Dutch firms under consderation is a European headquarter, dthough for six of the seven
companies, the Dutch parent company forms the European headquarter.

Table 5 offers some interesting empirica insghts. The network structure of al foreign
companies is at least European; however, only two of the Dutch companies in Poland are part of a
world-wide company network. From both types of firmsin our survey (i.e.,, quadrant 1l and IlI
from Table 3) it turned out that the companies are completely new subsidiaries. Only one case
concerns a take-over of an aready existing company. Another common festure of firmsin class 1
and 111 is the preference for rented premises. Only some 25 percent of the firms possesses its own
accommodation and real estate. These companies are either manufacturing companies or transport
companies. It seems from our empirica investigation that more land-extensive companies tend to
posses their own company red estate. The land-intensive companies however, needing e.g. office
buildings seem to prefer to rent redl estate.

Table5 Didtribution and features of nomadic firms

Company structure Foreign companies Dutch companies
and feature in The Netherlands in Poland
European headquarters 7 0 (6)
European network 12 7

world-wide network 12 2

new company 11 7

rented premise 8 5

" In six casesthe Dutch parent company is the European headquarter

Most relocations are apparently the result of an expansion of existing activities abroad. This
does not necessarily mean however, that those activities were discontinued in the country of origin.
It isimportant to mention that firms from both classes (11 and 111) show that only minor adjustments
are made to accommodeate the product to the demands of the new market. Those minor adjustments
consst mainly of regrouping, re-packing or adding guiddines for use in the correct languages.

A magor difference between classes Il and 11 is that foreign firms in The Netherlands have
hardly changed their activities, whereas Dutch companies in Poland have increased the range of
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their activities to a large extent. Foreign companies in The Netherlands have to serve apparently a
mature European market, whereas the emerging East-European market in transtion offers many
unexploited opportunities. The wish of many Dutch companies to have their own - Dutch -
management available to them and working with them in Poland, seems largdly ingdtigated by their
wish to exploit these new opportunities which might not be judged to be sufficiently and effectively
ensured by local managersin the host country.

5.2 Transport systems

Regarding the transport flows and the use of transport systems, both types of classes in an
survey point in the same direction. Intercontinental freight transport flows are transported either by
sea or by ar. The distribution within Europe takes place by road, except for special ddliveries, high
value products, and/or spare materias which are often trangported by air. Rail and inland waterway
infrastructure seem to be of margina importance for nomadic firms according to the results of our
surveys. However, one should remember that none of the companies surveyed generates flows of
low-vaue bulk products; for such products, rail and inland waterway infrastructure are often used.

There are however, a number of differences between foreign companies located in The
Netherlands and Dutch companies located in Poland. Whereas American and Japanese firmsin The
Netherlands generate largely their own activities and trade flows, Dutch companies in Poland are
strongly linked to and dependent on their Dutch parent company. American and Japanese com-
panies appear to develop their own trade flows for independent producers outside of their network
structure. The Dutch companiesin Poland however, are dependent on goods flows which are gene-
rated and directed by the parent company. Dutch parent companies appear to collect dmost all
inputs and components and distribute next those goods to their subsidiary firms in Poland. This
gpatia pattern of collection and distribution by the parent company can partidly be explained by the
explicit company policy to keep stocks in Poland low, in particular since taxes and customs duties
must be paid immediately at the Polish border.

Another important difference between American and Japanese companies in The Netherlands
on the one hand and Dutch companiesin Poland on the other is that the market area of the first class
comprises al of Europe, whereas the market area of the latter is mainly in Poland and its East-
European neighbours. Only in the long-term do the Dutch companies in Poland intend to expand
their activities by opening new subsdiary firms in, for instance, Russa Clearly, it is noteworthy
that, in generd, it may be difficult to attract and maintain internationally operating firms in The
Netherlands, since the market area exceeds clearly the smal size area of The Netherlands. The large
consumer markets for those internationally operating firms are predominantly Germany, France and
the United Kingdom. However, a number of companies stated that from a strategic point of view, it
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is an advantage to be located in a relatively smdl consumer market in Europe: none of the large
consumer markets can claim that the company is competitively located in their home markets, and
even more importantly, none of the large consumer markets can complain that the company is
located in another large consumer market instead of their own home-market. Thus, from a strategic
competitive viewpoint asmal country may aso have advantages for anomadic firm.

5.3 Location motives

In both case studies related to quadrant 11 and I11 of Table 3 the main aim of the companies
investigated to relocate across the border is to expand their activities in an emerging market. All
companies stated that both the expansion and the entrance into the new market have been succes-
sful; so there is apparently a low tendency to relocate soon the subsidiary firm once more again.
Apparently, nomadic tendencies are mitigated by market success.

The entrance of companies into the North-western European market is of a different magni-
tude compared to the entrance into the East-European market. The North-western European
market is a developed, mature market close to the point of saturation for standard products,
whereas the East European market is a young, undeveloped market in a phase of rapid transition.
The particular advantages of the Polish market are the relatively stable economic and political
climate. The Polish market is aso a good frontier market for expanding into other East-European
markets, athough the recent recesson in Russia tends to make Western firms more hesitant.

The entrepreneurial demands concerning the location profile of a region are rather diverse in
the case sudies related to quadrant 11 and I11. In Poland the entrepreneurs require a stable political,
economic, financia - notably currency exchange - climate and low wages. The underdevel oped
infrastructure network, inefficient customs facilities and bureaucratic legidation etc. do not severely
restrain Dutch companies from locating in Poland. In regard to the second class of case studies, i.e,
a location in The Netherlands, the prerequisites of American and Japanese companies are more
gringent. They indeed make their locational choice based on a favourable locationd profile like
legidation, accessibility to various types of infrastructure networks, fast customs facilities offered,
etc. Clearly, when The Netherlands would not be able to fulfil such wishes, these companies would
decide rdlatively easily to relocate to another country within North-western Europe. The decision to
relocate from The Netherlands to countries such as Belgium, Luxembourg, Germany, and even
France and the United Kingdom, seems to be easier than the decision to relocate from Poland to a
Bdtic state, Russia or the Ukraine.

In conclusion, locationd motives of nomadic firms are rather diverse. There are common
eements (such as market expanson and cost-minimising behaviour in a competitive globa
economy), but there are aso country-specific, Ste-specific and sector-specific motives. This
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andytical issuewill be further addressed in Section 6.

6. A Rough Set Analysisfor a Comparison of L ocational Deter minants of Nomadic

Firms'

The sample of nomadic firms investigated in our field work is rather smal (21). Furthermore,
many of their statements on the importance of infrastructural and other factors of their locationa
decision - as expressed during intensive interview rounds - gppeared to be rather 'soft’ in nature. As
a consequence, standard statistical techniques (such as logit andlysis) cannot be applied here. And
therefore, we will resort to a rather new mathematical approach which has recently also been used
for another comparative study of 'soft’ locationd factors (see Nijkamp and Rienstra, 1998).

Rough set andlysisis essentialy a decision support tool from operations research which tries to
formulate decision rules of an 'if...then' nature. Based on a multidimensiond survey table of objects
(alternatives, individuals, phenomena), it aims to find out which combinations of a classfied set of
values characterising these objects are consistent with the occurrences of a class vaue of aresponse
variable. Clearly, there may be multiple decison rules that fulfil this consstency requirement. So
rough set analysis seeks to trace these decision rules (based on some sort of combinatoria logic)
and to identify which background variables (or attributes) are showing up in these decison rules and
with which frequency. These variables are then the critical determinants of the phenomenon under
investigation. More details on rough set analysis can be found in Annex 1.

In the framework of our empiricad research we dart with the gpecification of the
multidimensiona information table (see Table 6), which we have congructed on the basis of the
survey questionnaires and interviews among al nomadic firms. The variables x1 to x10 are the
‘explanatory’ factors (attributes) which for each nomadic firm determine its response variable, viz.
the degree of footlooseness (in contrast to source- or market-orientation) as an indicator for the
question whether the firm concerned is in principle nomadic in nature. The total number of interval
classes per item is 2, 3 or 4. Clearly, for each firm in our sample this information table can now be
filled out by using the qualitative (‘soft’) information from the survey questionnaires and the
interviews.

! The authors wish to thank Maurice Ursum for his statistical support in the rough set analysis.
15



Table6  Multidimensiona information table on the attributes of 21 nomadic firms

Class 1 Class2 | Class3 Class4
country of origin x1 us Japan Netherlands Other
economic sector X2 services industry | trade transport
investment level X3 -=-[--]- + ++/+++
new versus take-over/merger x4 take-over new
cost reduction versus x5 ---/-- -/0 ++/+++
market penetration
[abour intensity X6 - 0 ]+
international production X7 -- 0 +/++ +++
international network x8 o+ ++ +++
international trade X9 S +++ T
goods flows x10 | --- + +H/+++
footloose character y S + o+

Table7  Datatable on the occurrence and composition of minimal setsin rough set

anaysis
Minimal sets
{1, 6,9, 10} {1,3,5,9, 10} {1,2,6,7} {1, 2,4,6, 9}
{1,5,7, 10} {1,3,6,7, 10} {1,2,5,7} {1,2,3,4,5, 9

Following the rough set approach (see Annex 1), we can now draw up the table containing al

information on the minima sets (see Table 7). The country of origin appears to show up in the core

of the decison rules, so that this is a common explanatory variable for nomadic behaviour in dl

cases. Other variables with a high frequency in the decision rules are the sector comprising the firm

concerned, the size of goods flows, the labour intensity and the degree of internationa production

(see Table 8).
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Table8 Resultsof the rough set analysis

minimal set | variable value in || average nr. of
decision rule per set classes

country of origin x1 8 (core) 86 10.8 4
economic sector x2 4 51 12.8 4
investment level X3 3 13 43 3
new versus take-over/merger x4 2 5 25 2
cost reduction versus x5 4 20 5.0 3
market penetration

[abour intensity X6 4 25 6.3 3
international production X7 4 25 6.3 4
international network x8 0 - - 3
international trade x9 4 23 5.8 3
goods flows x10 || 4 32 8.0 3

Table9 Freguency of explanatory variables values included in the rough set decision rules

y = -=-/-I- y=+ Y = 4+

1 2 3 4 1 2 3 4 1 2 3
86 country 17 25 12 13 | 5 6
51 sector 8 5 4 3 2 25 |4
13 investments 1 1 5 1 2 3
5 new / take-over 2 2 1
20 costs / market 6 4 5 5
25 [abour 2 8 4 3 7 1
25 international production 2 4 4 2 2 7
0 international network
23 international trade 1 5 2 2 3 4 |6
32 goods flows 2 8 2 2 12 6

Although the country of origin isthe core variable in the modd, it appearsto need on
average quite afew decison rules for each st to explain the variance in the footlooseness of firms
(asisthe casefor the economic sectors). In other words; there seems to be no smple and straight
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forward relationship between the country of origin and footlooseness. More information about the
underlying relationships can be derived from Table 9 by looking at the values of the explanatory
variable included in the decision rules. For instance, it gppears that quite some American companies
are ether footloose or not at al. This might be explained by the fact that approximately half of the
American firmsisindugtria in nature, while the other half is service-oriented. As can be seen from
the sectord findings, the industry israther inert from a spatia mobility perpective, whereas services
are highly footloose. The Dutch firmsin Poland appear to be rather inert aswell. This can aso be
explained by the sector composition: the Dutch firmsin Poland are mainly trade and transport
Sector companies.

Another interesting result is that market-oriented firms are inert and that firms that produce
no goods are footloose. This last result implies that the infrastructural needs of footloose companies
are low from the viewpoint of the inflow and outflow of goods.

Table10 Frequency of firms affected by variable values included in the rough set decision

rules
y = -=-/-I- y=+ Y = +H/+++
1 2 3 4 1 2 3 4 1 2 3 4
141 country 25 41 32 16 |9 6 12
72 sector 8 9 12 6 2 31 | 4
13 investments 1 1 5 1 2 3
5 new / take-over 2 2 1
27 costs / market 6 10 |5 6
33 [abour 2 11 | 8 3 8 1
40 international production 2 4 16 2 2 10 | 4
0 international network
34 international trade 1 7 6 |2 4 4 10
46 goods flows 2 9 6 2 20 7

The results of Table 9 appear to show up even more pronounced in Table 10, in which the
frequency of firms affected by the specific variable values included in the decison rules are given,
For instance, it can easly be seen that the American, Dutch and market-oriented firms are more
inert and Japanese firms, service sector firms and firms producing no goods are more footloose
than Table 9 showed. Some additiona findings are that labour-intensive firms are reatively
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established, while firms operating in an international trade network are more nomadic.

The results of the rough set andysis confirm largely our findings (see Table 1) about the
relationships between footlooseness and the characteristics of firms. Having now discussed in
mainly qualitative terms the findings from our empirica investigation of nomadic firms, it is
important to suggest policy-relevant conclusions. Thiswill be the subject matter of the next section.

7. Nomadic Relocation and Infrastructure L essons
7.1 General observations

The relationship between nomadic companies and transport infrastructure has to be seen from
two angles. The supply side of infrastructure is of critical importance in convincing and attracting
foreign firms to locate in a specific country. The infrastructure supply in The Netherlands is
relatively favourable from a European point of view. More important however, is the fulfilment of
the business demand for efficient trangportation of goods. Foreign companies locating in The
Netherlands will generate transport flows and the input and output flows of these companies will
have The Netherlands as their home base. This creation of new transport flows by foreign compa-
nies located in The Netherlands will have significant impacts on the volume and the direction of the
total transport flows and the efficient use of transport modes in The Netherlands. The reverse
effects may show up when companies decide to relocate outsde The Netherlands, for instance,
towards Eastern-Europe or Asia. The related transport flows may then shift in terms of direction of
flows (eg., more flows passing through the eastern part of The Netherlands towards Eastern-
Europe, or more exports instead of imports in Dutch segports), but they may aso affect the choice
of different trangport modes (e.g., road instead of inland shipping or rail) or they may even bypass
The Netherlands (i.e., then goods are directly transported from the United States towards Poland
without trans-shipment in The Netherlands). This might then also lead to an under-utilisation of the
existing and/or planned Dutch infrastructure networks.

For an efficient handling of the input and output of transport flows of internationally operating
companies, the qudity of interregiona and internationd infrastructure networks are apparently of
critica importance. Admittedly, for commuting trips, business services and daily ddliveries, the locdl
- urban - infrastructure networks are aso of primary importance. Although the qudity of local infra-
structure networks did not receive particular attention in our case studies, a number of Japanese and
American companies appeared to state that the accessibility of urban areas is of utmost importance
for their decision to stay in The Netherlands. In particular, metropolitan accessibility seemsto be a
critica location factor in the severely congested Randstad areain The Netherlands.
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7.2 Dutchinfrastructure policy

There are two main targets of infrastructure policy in The Netherlands. First, within the rather
grict Dutch environmental sustainability conditions, the mainports Rotterdam and Amsterdam
should be given sufficient opportunities to grow. And second, there is a preferentid policy
concerning trangport flows on the main corridors from these mainports towards the hinterland.
These corridors should as much as possible be freed from congestion.

Thispolicy isin line with the demands of the Japanese and American companies located in The
Netherlands. Their goods must be imported by the Dutch mainports and distributed throughout
Europe, mainly by road. The combination of a segport and an airport located nearby is especidly
seen as a srategicaly important location factor. Apart from the Randstad, this combination of two
entry ports within Europe is found only in Belgium and Northern Germany. Nevertheless, the
location of Japanese and American companies in The Netherlands is not necessarily destined
forever; severd of these companies appear to condtantly evaluate criticaly their geographica
location and accessibility with aview to their access to European markets.

The trade flows of Dutch companiesin Poland continue to be directed by the parent company
in The Netherlands. The transport flows to Poland use mainly the road network, even-though the
Polish road infrastructure is of a poor qudity. Only high-value goods are transported by air. How-
ever, the Dutch parent companies often buy their inputs on the world market, while the distribution
towards the subsidiary companies abroad then takes usually place afterwards by road transport. This
observation underlines the importance of efficient road transport corridors from The Netherlands
towards the rest of Europe.

Most firms interviewed in our field work intend to expand their activities in Central- and Eas-
tern-Europe in the near future, assuming that the ‘Russian disease’ will not affect trade significantly.
If the trangport flows continue to be organised by parent companies, one might expect a rapid
increase in the volume of the transport flows towards Central- and Eastern-Europe; these flows may
especidly pass through the eastern area of The Netherlands.

We may thus conclude that both foreign companies in The Netherlands and Dutch firms
abroad highlight the importance of an effective Dutch infrastructure policy, in which much emphasis
islaid on the qudity of mainports and their hinterland connections.

7.3 European infrastructure policy

The European infrastructure policy as developed by the European Commission has a clear
emphasis on the construction of Trans European Networks (TEN's) for road and high speed ral
connections. Along with the TEN's, the European Commission supports deregulation in aviation
and rail trangport to increase the efficiency achieved in those networks.
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Both case studies related to quadrant 11 and 11l of Table 3 show the importance nomadic
companies attach to the development of the European road network. Only to a minor extent is
aviation used for the European distribution of goods. The train and inland waterways play no
important role. From a company perspective, in the short-term the further development of the road
network seemsto be of utmost importance. It should be added however, that in our empirical work
no heavy industries were included, since these are not foot-loose. It is highly possible that for such
industries, inland waterways and rail may aso be important transport modes (next to pipelines).

We may thus conclude that from a European perspective, The Netherlands has a high interest
in being well connected to the TEN's as advocated by the European Commission. Seen from this
perspective of multinational nomadic firms, it seems thus desirable to secure its relatively accessble
position within the European transport infrastructure networks.

8. Conclusonsand Policy Strategies

In generd, companies attach much importance to two types of network infrastructure: (i) long-
distance transport infrastructure (TEN's, railroads, highways, aviaion, inland waterways, and sea
shipping) with a view to interregiond and internationa transport, and (ii) high-quality loca/me-
tropolitan infrastructure (light railways, hybrid railway systems, orbital motorways, parking facilities
etc.) with aview to the daily distribution of commuting and service traffic. Both types of infrastruc-
ture improve the access to - and accessihility of - locations and are therefore important locationd
factorsfor firms. The weights attached to these factors by firm appear to differ and to depend on the
sector concerned, the economic activity, the geographic location and the market.

An interesting finding is that redlly foot-loose or nomadic companies exist only rarely in a pure
form. There will dways be some kind of physcd linkage to existing transport infrastructure.
Relocation of activitiesis only desirable when the costs of anew location - in terms of infrastructure
costs - are lower than those at the old location. Next to this, the trangition and sunk costs caused by
the relocation might be prohibitive. Therefore, in redlity there will only be a smal fraction of
companies operdating in a purey contestable market with zero entry and exit costs which might
ingtigate a frequent relocation of company activities. The chance of finding nomadic companies that
are both foot-loose and have negligible trangtion and sunk cogisis thus small. This means that even
in an international economy, pure nomadism will probably not become a phenomenon of
consderable sizein terms of entire physica company relocations. However, a development that may
be expected is a flexible relocation in several phases. Firms may open subsidiary companies which,
over time, expand their activities and gain in economic importance. In the longer term, this process
will have the impact of a nomadic relocation, and can only be measured in an evolutionary sense.
Research on relocations should therefore pay more attention to those incremental relocation
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processes. In other words, it is at the end not the question whether pure nomadism exidts that is
important, but rather to which extent - given a number of relocations of certain activities - thereisa
process of nomadic tendencies.

Finaly, transport infrastructure is only one of the important determinants of relocationd
decisons and of nomadism, next to other location factors, such as qudity of life, labour market
conditions, cost levels, etc. Even though in some cases it may seem that the qudity of the transport
infrastructure network is of decisive importance, the actual location decision is normaly based on a
broad set of locationd factors which determine the entrepreneur’s choice. In a saturated competitive
market, “soft' location factors such as loca image and loca policy might be particularly important. It
might be attractive in such amarket to link infrastructure advantages of a given geographical site to
economic and psychologica image factors of that location.

Inthelight of the previous findings, it isfrom a policy perspective aso important to understand
that infrastructure comprises more components than only roads and harbours. It concerns an
integrated package of services offered by networks of severa categories, which explains that a
company located at a certain place is sometimes able to generate more benefits - or market oppor-
tunities - than acompany at some other location with the same infrastructure quality would achieve,
This implies that from the viewpoint of internationally operating companies the identification of
week links in the logistic chan and of bottlenecks in an integrated package of transport
infrastructure servicesis of critical importance.
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Annex 1

Concise Description of Methodology of Rough Set Analysis

The totd number of cases investigated in our study is 21 potentially nomadic companies.
Clearly, this sample is not sufficient for applying standard statistical methods. Therefore, a recently
developed nonparametric statisticad method concerning data analysis is used. This is rough set
andyss, developed by Pawlak (1991) and Slowinski (1993). We will offer here a concise
introduction to rough set theory (for further details we refer to van den Bergh et a. (1997),
Matarazzo and Nijkamp (1997), Baaijens and Nijkamp (1998) and Button and Nijkamp (1998)).

A rough set isaset for which it is uncertain in advance which objects belong precisely to that
s, dthough it isin principle possible to identify al objects which may belong to the set at hand.
Rough set theory takes for granted the existence of a finite set of objects for which some
information is known in terms of factud (quditative or numerica) knowledge on a class of
attributes (features, characteristics). These attributes may be used to define equivalence relation-
ships for these objects, so that an observer can classify objects into distinct equivalence classes.
Objects in the same equivalence class are - on the basis of these features concerned - indiscernible,
In case of multiple attributes, each atribute is associated with a different equivalence relationship.
The intersection of multiple equivalence relationships is caled the indiscernibility relationship with
respect to the attributes concerned. This intersection generates afamily of equivalence classesthat is
amore precise classfication of the objects than that based on a single equivaence relationship. The
family of equivalence classes that is generated by the intersection of al equivalence rdationshipsis
cdled the family of dementary sets. The classification of objects as given by the dementary setsis
the mogt precise classfication possible, on the basis of the available information.

Next, we will introduce the concept of a reduct. A reduct is a subset of the set of all
attributes with the following characteristic: adding another attribute to a reduct does not lead to a
more accurate classification of objects (i.e., more granules), while dimination of an attribute from a
reduct does lead to aless accurate classification of objects (i.e., less granules).

Findly, the core of aset isthe class of al indispensable equivalence relaionships. An attribute
is indispensable if the classfication of the objects becomes less precise when that attribute is not
taken into account (given the fact that al attributes have been considered until then). The core may
be an empty set and is, in general, not areduct. An indispensable element occursin dl reducts. The
coreis essentidly theintersection of al reducts.

Based on the previous concepts, rough set theory is now able to specify various decision rules
of an "if then" nature. For specifying decison rules, it is useful to represent our prior knowledge on
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redlity by means of an information table. An information table is a matrix that contains the values of
the attributes of al objects. In an information table the attributes may be partitioned into condition
(background) and decision (response) attributes. A decision rule isthen an implication relationship
between the description of the condition attributes and that of a decision attribute. Such a rule may
be exact or approximate. A ruleis exact, if the combination of the values of the condition attributes
in that rule implies only one single combination of the values of the decision attributes, while an
approximate rule only states that more than one combination of values of the decison attributes
corresponds to the same vaues of the condition attributes. Decision rules may thus be expressed as
conditional statements ('if then).

In practice, it is possble to use both decison rules implied by the data contained in the
information table and, if necessary, in further rules supplied and suggested by experts. The former
may be accompanied by an indicator of their "strength”, for example, the frequency (absolute or
relative) of events in agreement with each decision rule. Moreover, both the former and the latter
rules may be based on suitable and different sets of condition attributes, containing a larger or
smaller number of attributes (even asingle attribute). This latter case implies that the value assumed
by an atribute is sufficient to guarantee that the decision attribute (or attributes) will assume certain
vaues, whatever the values of the other condition attributes.

Decison rules, that constitute the most relevant aspects of rough set analysis, may be directly
applied to problems of multi-attribute sorting, that is, in the assgnment of each potentia object
(action, project, dternative, etc.) to an gppropriate pre-defined category according to a particular
selection criterion. In this case, the classification of a new object may be usefully undertaken by a
comparison between its description (reflected in the vaues of the condition attributes) and the
values contained in the decision rules. These are more genera than the information contained in the
origina information table and permit aso a classfication of new objects more easily than would be
possible by using a direct comparison between the new and the origind objects. In genera, decision
rules in rough set andysisdlow to make conditiona transferable inferences, as the 'if' conditions
specify the initid conditions, while the ‘then' inference statements highlight the logica vdid
conclusions for cases outside of the initid set of objects. In this way, rough set analysis can also be
used asatool for conditional transferability of results from some case study to a new Situation.
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