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Abstract 

Land use models play a decisive role in different domains: they allow estimating demographic 

trends for a given region, they enable comparisons between spatially relevant projects of pub-

lic authorities, they facilitate dimensioning of public infrastructure, and they help to answer 

various other questions regarding possible future development of our built environment. Due 

to the tight interdependence between resident population (e.g. as customers or manpower) and 

economic activities (e.g. shops or services), location choice of firms plays an important role in 

comprehensive land use models. However, due to a lack of data at micro level permitting the 

estimation of accurate discrete choice models of firms‟ behaviour, there is only little research 

on this topic. This is especially true for location decisions of relocating firms. The aim of this 

thesis is to contribute in filling this gap. 

The presented models are based on data from the commercial registers of the Swiss cantons 

St. Gallen, Appenzell Ausserrhoden, and Appenzell Innerrhoden. This dataset provides in-

formation on more than 54,000 individual firms and autonomous plants for the period from 

1991 to 2006 and allows tracing, among other information, the location of these firms. Com-

bined with data from the Business and Trade Register BUR, additional information on sector 

affiliation and size of each firm can be considered. 

Firstly, firmographic events such as new establishments, business closures and migrations 

have been analysed. The relevance of age, size, industry and location on company migration 

behaviour are of particular interest. In addition, the spatial distribution of business formations 

and closures is observed. The individual effects of these factors are tested and quantified with 

a logit-loglinear model. This approach allows exploring and quantifying interaction effects 

between the variables on business demographic behaviour. The results prove that all four fac-

tors influence the firmographic behaviour of companies. But, a comparison between the influ-

ence of age and size shows that age is the predominant variable on migration behaviour 

whereas the size of a business has a noticeable effect on the closure rate. 

The complementary analyses focus on destination choice of relocating firms. Effects of vari-

ous variables such as local taxes, governmental business friendliness, and accessibilities have 

been estimated and quantified in a discrete choice model on destination choice. The results 

show considerable differences between sectors. For instance, residents with graduate degrees 

have a significant and high positive impact on location choice of business service industries. 

In contrast, their effect on firms in the sector of personal services is small. 
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Finally, different scenarios of possible options for actions of public authorities have been test-

ed in simulations: improvements in transport infrastructure, designation of new building 

zones, and last but not least tax reductions. The aim is to show not only the effects of authori-

ties‟ intervention, but also to detect potential negative side effects. The simulation results re-

veal that tax reductions have unrivalled large effects, meaning positive effects in the munici-

palities concerned as well as negative side effects in adjacent municipalities. Generally, ef-

fects are more intense in regions with a large number of firms already present. Interestingly, 

due to large positive effects in a specific region, negative side effects can also be identified 

over long distances in other regions. Especially cities and towns are affected by these long 

distance effects. 
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Zusammenfassung 

Landnutzungsmodelle spielen eine entscheidende Rolle in verschiedenen Fragestellungen: sie 

erlauben die Schätzung von demographischen Trends in einer bestimmten Region, ermögli-

chen Vergleiche zwischen raumrelevanten Projekten der öffentlichen Hand, erleichtern die 

Dimensionierung von Infrastrukturanlagen und helfen bei der Beantwortung verschiedener 

weiterer Fragestellungen zu möglichen zukünftigen Entwicklungen unseres Umfeldes. Auf-

grund der engen Verknüpfung zwischen der Wohnbevölkerung (z.B. als Kunden oder Arbeit-

nehmer) und den ökonomischen Aktivitäten (z.B. Läden oder Dienstleistungen) spielt die 

Standortwahl von Unternehmen eine sehr wichtige Rolle in umfassenden Landnutzungsmo-

dellen. Trotzdem gibt es zu diesem Thema nur wenige Studien, weil Daten auf der Mikro-

Ebene für entsprechende Modelle zum Verhalten der Unternehmen weitgehend fehlen. Dies 

gilt vor allem für die Standortwahl von umziehenden Unternehmen. Das Ziel dieser Disserta-

tion ist einen Beitrag zur Schliessung dieser Lücke zu liefern. 

Die Modelle und Analysen basieren auf Daten der Handelsregister aus den Schweizer Kanto-

nen St.Gallen und beider Appenzell. Der Datensatz umfasst Informationen von über 54„000 

Unternehmen sowie autonomen Zweigniederlassungen im Zeitraum von 1991 bis 2006 und 

ermöglicht unter anderem das Nachzeichnen der Firmenstandorte über diese Zeit. Mit zusätz-

lichen Daten aus dem Betriebs- und Unternehmensregister BUR kann der Datensatz mit An-

gaben zur Branche und Grösse angereichert werden. 

Zu Beginn werden in dieser Dissertation die firmografischen Ereignisse wie Gründung, 

Schliessung und Umzug eines Unternehmens analysiert. Im Zentrum des Interesses sind der 

Einfluss von Alter, Grösse, Branche und Standort auf das Umzugsverhalten der Unternehmen. 

Zudem wird die räumliche Verteilung von Firmengründungen und -schliessungen untersucht. 

Die einzelnen Effekte dieser Faktoren werden mit einem Logit-Loglinearen Modell überprüft 

und quantifiziert. Dieser Ansatz erlaubt zudem die Untersuchung und Quantifizierung von In-

teraktionseffekten zwischen den einzelnen Einflussvariablen und dem firmendemografischen 

Verhalten. Die Resultate weisen nach, dass alle vier Faktoren das firmografische Verhalten 

der Unternehmen signifikant beeinflussen. Der Vergleich der Einflüsse von Alter und Grösse 

zeigt indes, dass das Alter in erster Linie das Umzugsverhalten beeinflusst, während die Grös-

se einen entscheidenden Einfluss auf die Sterberate hat. 

Die weiteren Analysen befassen sich vor allem mit der Standortwahl der umziehenden Unter-

nehmen. Der Einfluss verschiedener Variablen wie Steuerbelastung, Wirtschaftsfreundlichkeit 

der Behörden und Erreichbarkeit wird in einem diskreten Auswahl-Modell zur Standortwahl 
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(discrete choice model) geschätzt und quantifiziert. Die Resultate zeigen deutliche Unter-

schiede zwischen den einzelnen Branchen. Beispielsweise hat der Anteil der Wohnbevölke-

rung mit einem Hochschulabschluss einen signifikanten und hohen positiven Einfluss auf die 

Standortwahl von Dienstleistungsbetrieben, die andere Unternehmen bedienen. Hingegen ist 

dessen Einfluss auf Unternehmen für persönliche Dienstleistungen sehr klein. 

Abschliessend werden verschiedene Szenarien möglicher Handlungsoptionen der Behörden in 

Simulationen getestet: die Verbesserung der Strasseninfrastruktur, die Einzonung zusätzlicher 

Bauzonen sowie die Reduktion der Steuerbelastung. Ziel dieser Simulationen ist nicht nur die 

(gewollten) Effekte dieser staatlichen Interventionen zu zeigen, sondern auch potenzielle (ne-

gative) Nebeneffekte aufzudecken. Die Resultate dieser Simulationen zeigen, dass Steuerer-

leichterungen einen ausserordentlich grossen Effekt erzielen. Allerdings nicht nur positive Ef-

fekte in den betroffenen Gemeinden, sondern auch negative Nebeneffekte in benachbarten 

Gemeinden. Generell sind die Effekte in Regionen mit einer grossen Anzahl bereits ansässiger 

Unternehmen deutlich grösser. Interessanterweise können bei ausserordentlich grossen positi-

ven Effekten in einer Region die negativen Effekte auch über längere Distanzen in anderen 

Regionen nachgewiesen werden. Vor allem mittlere und grössere Städte sind durch diese Ef-

fekte über längere Distanzen betroffen. 
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1 Introduction 

1.1 Motivation 

Would we ask a casual passer-by about the use of models, this person might mention the 

(generally white) architectural models to test urban shapes and spaces between buildings 

(Figure 1). Other obvious answers are models in visual arts or medicine. Indeed, in today‟s 

information era, models play a major role in solution processes of any number of complex is-

sues: weather forecast, natural hazard (floods, land and snow slides), satellite navigation e.g. 

for cars, traffic, noise protection as well as the estimation of demographic trends and number 

of employees. With increasing capabilities of computer programs, analogue models have  

been gradually replaced by digital models, allowing considering more features in more detail. 

This (graphical) revolution in modelling can be traced impressively in architecture. In  

various situations, paperboard and plaster models have been replaced by 3-D computer assist-

ed models.
1
 

 
Figure 1 Examples of architectural models  

 
 

   
 
(a) Plaster model of the winning project of the architecture competition for the federal 

administration court in St.Gallen (HBA SG, 2005). (b) 3-D CAAD model of a planned 

congress centre in St. Gallen (OLMA Messen, 2011)  

 
 

In line with the rising data processing power and speed of computers, models get more and 

more complex and shift from aggregated level to the level of individual objects or persons. 

                                                 

1
  Indeed, it should be noted that in many situations, physical architectural models are still preferred (and right-

fully so): e.g. in architecture competitions permitting comparability between different attendees. 

b a 
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Particularly, this holds for modelling mobility and land use. Today, leading research groups 

deal with micro-simulations of travel behaviour and land use (Figure 2). Examples for respec-

tive software projects are MATSim (developed at TU Berlin
2
 and ETH Zurich

3
) and Urban-

Sim (at UC Berkeley
4
). But there are numerous other projects ongoing all over the world pur-

suing the same aim (for an overview, see Wegener, 2004, and Bradley and Bowman, 2006). 

On the one hand, modelling behaviour of individual agents is quite involved and requires a 

large amount of information at the agent level. Due to data privacy legislation, information at 

the level of persons, firms and employees – and therefore decision makers – is scarce. On the 

other hand, this additional information allows answering questions of a completely new di-

mension and accuracy: Where do cars come from in a certain congested zone and what routes 

have they taken? How do newly developed building zones affect demographic characteristics 

of a municipality: especially the number of children at school, of elderly people at rest homes, 

or the tax income? 

With the rising utilization of land, spatial planning gets more and more difficult. Different 

stakeholders have to be satisfied: people as residents and employees as well as firms running 

the economy. In order to satisfy these stakeholders, various tasks have to be handled, such as 

environmental issues, transport system performance, spatial structures including conflicts, fi-

nance at the level of persons, households, firms, and authorities, infrastructure, and legal as-

pects. The complexity of spatial planning is also highlighted by the fact, that public authori-

ties manifest problems in appraising (spatial) actions taken: e.g. extensive land development 

does not only lead to financial gains (especially for the owner selling land), but it bears also 

risks, such as a large numbers of children at the same age and therefore an capacity overload 

of the school infrastructure (Bodenmann et al., 2009). To observe the effects of certain ac-

tions and spatial planning as a whole, several Swiss cantons as well as federal authorities 

have installed controlling instruments, called “Raumbeobachtung” (“spatial observatory”). 

Leading cantons are certainly Zurich (ARV ZH, 2004) and St. Gallen (ARE SG, 2003). In-

deed, planning deals with future! And this requires models to picture the future spatial devel-

opment adequately. This leads us to the general aim of the thesis to develop such models with 

a clear focus to their implementation in spatial planning processes. 

                                                 
2
  Transport Systems Planning and Transport Telematics at the Institute for Land and Sea Transport Systems, 

Technische Universität Berlin, led by Prof. Dr. Kai Nagel 
3
  Transport Planning at the Institute for Transport Planning and Systems (IVT), Swiss Federal Institute of 

Technology Zurich, led by Prof. Dr. Kay W. Axhausen 
4
  College of Environmental Design, University of California, Berkeley, Prof. Dr. P. Waddell 
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Figure 2 Examples of computer models regarding transport and land use planning 

 
 

   
 

   
 
Example of the modelling of individual cars (MATSim Team, 2011): at 6:20 weekdays, 

roads in and round Zurich show only little traffic (a), at 7:00 first congestions occur (red in b). 

Example of urban modelling (Vanegas et al., 2010): The population is tightly gathered 

around a downtown (c) versus a more widespread city caused by a new highway (d).  

 
 

Put in simple terms, modelling spatial activities requires different sub-models dealing with 

households (and population), firms (and employees), infrastructure (including the transport 

networks), and environment (including supra-regional social and economic activities, migra-

tions, ecologic and topographic aspects). Transport and traffic flow models are well known 

and widely used and accepted in urban planning. However, at the moment, due to lower oper-

ating cost, corresponding software at the macro-level (e.g. VISUM/VISSIM
5
) have a larger 

market share than software at the micro-level (e.g. MATSim
6
). Models addressing the spatial 

distribution of population, households, and related tasks are rarely used in planning. Exam-

ples in Switzerland include Fahrländer (2007) and Geiger (2000) – which are both based on 

macro-level models. Results of Tschopp (2007) and Bodenmann (2003) show, that models 

concerning population reach reasonable outcomes. In contrast, modelling the spatial distribu-

tion of employees and firms is absent. Beyond doubt, there are analyses regarding location 

choice of individual plants (e.g. Geiger, 2007), but the use of such models to estimate spatial 

distribution of economic activities hardly exists. One reason might relate to the fact that it is 

                                                 
5
  Distributed by PTV, www.ptvag.com. 

6
  Open source software, www.matsim.org. 

d c 

b a 
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very difficult to obtain adequate models (Bodenmann, 2003). For example, the estimates of 

Wüest et al. (1995) for the Canton of St. Gallen turned out to be unreliable. To fill this gap, 

this thesis addresses the field of firm location choice. 

However, over the last decade, public authorities intensified competition between nations, re-

gions, and towns in trying to attract (new) firms and inhabitants. In particular, the establish-

ment of new firms has become a vital objective of governments and public authorities all over 

Europe. To raise the attractiveness of a region, different instruments have been used: tax re-

ductions, incentives for new establishments, business destination promotion activities, supply 

of outstanding infrastructure and public services. These intense activities also led to different 

kinds of rankings, for instance with regards to taxation (BAK, 2005), and benchmarking-

models, e.g. regarding accessibilities (Bleisch, 2005) or schooling systems (OECD, 2010). 

Generally, this competition between cantons and regions is widely accepted by the Swiss 

public. However, to date cantonal business development programs have not been subject to 

any independent effectiveness assessment or such assessments are not publicly available 

(Kleinewefers, 2004). Still, some projects to attract new firms triggered heavy discussions 

about purpose and means to be used in the competition for business development. In Switzer-

land, the prime examples include the construction of a new factory for Amgen in Galmiz 

(ARE, 2004) and most recently the heavily disputed subsidies for a saw mill of the Mayr-

Melnhof-Group in Domat-Ems (Canton of Graubünden, 2010).
7
  

The lack of any effectiveness assessment and detailed investigation on the impact of cantonal 

and regional business development programs on the local and surrounding economic system 

highlights the need for an adequate evaluation of these efforts. On the one hand, the aggregate 

annual reports do not differentiate between the impacts of business development programs in 

a specific location and general regional trends. On the other hand case studies do not inevita-

bly lead to generally valid evidence. The more so, as detailed agreements between the differ-

ent parties involved are never published. At least, the successful acquisitions of large (for-

eign) firms and headquarters give a hint about the relative effectiveness of different tactics in 

this competition. Most strikingly, reports currently published completely disregard the inter-

dependences between regions and impacts on surrounding areas. However, the comprehen-

sive understanding of these interdependencies is of utmost importance in order to give a full 

account of the effectiveness of business development programs currently employed. 

                                                 
7
  The factory of Amgen was finally not built, therefore respective subsidies not granted (ARE, 2004). In con-

trast, the factory of Mayr-Melnhof opened 2007 (at that time, Stallinger Swiss Timber) taking advantage 

from various subsidies. Due to poor business performance, the factory had to close in 2010 (Canton of Grau-

bünden, 2010). 
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Also from a scientific few, it is widely accepted that firms do not locate randomly in space. 

According to different (economic) criteria they follow behavioural principles such as max-

imising profits. Since the middle of the 19
th

 century, different scientists have addressed this 

topic. An overview of related theories and scientific work can be found in section 2 of this 

thesis. However, there are only few quantitative studies about the location choice of firms. 

Most of them deal with new establishments (e.g. in Germany Fritsch et al., 2006; in Switzer-

land Hutter, 2005). Only few publications deal with location choice of migrating firms. In 

contrast to new establishments, meaningful models regarding company migration are only 

possible on a micro-level because relocating distance plays a major role and therefore the 

starting point of migration has to be considered in these models. Hence, the reason for this 

lack of quantitative analysis in this field becomes quite obvious: collecting data of individual 

companies in sufficiently large numbers to generate valid models is difficult if not impossible 

for most countries. Existing work in this subject generally focuses on one sector (e.g. ó Hual-

lacháin and Leslie; 2007), on one spatial subject (e.g. Bondonio and Greenbaum, 2007) or is 

limited to a narrow region (e.g. Maoh und Kanaroglou; 2007). In the Netherlands Van Oort et 

al. (2007) estimated log-linear models. Unfortunately, the set of variables omits critical ones, 

such as taxes and governmental activities including business development. In Switzerland, 

Baranzini et al. (2006) followed a comparable approach, but they modelled only firm location 

choice between the 26 cantons of Switzerland – and they do not distinguish between sectors. 

Additionally, van Oort et al. (2007) as well as Baranzini et al. (2006) did not test different 

scenarios using simulations, which would have been an excellent test demonstrating the va-

lidity of the models. 

Besides the challenge of getting company history data for modelling migrations, the require-

ment for a relatively large population of companies to be considered is a further reason for the 

research bias towards new establishments : between 1991 and 2006 in the St. Gallen region 

15 new establishments p.a. have been registered on average in each of its municipalities. In 

contrast, on average only 4.0 additional firms settled in these municipalities due to relocation. 

However, this aspect disregards the number of employees: new establishments are generally 

small and employ 2.1 employees on average (data from UDEMO for 2004; FSO, 2009). Mi-

grating firms have 8.7 employees on average at their new location (FSO, 2009). Therefore, 

new establishments generate 31.5 jobs p.a. and migrating firms 34.8 jobs in the first year. De-

spite a very high rate of deregistration, the number of jobs in new establishments decreases in 

the next 4 years by 10% only (Matter et al., 2008). In contrast, van Oort et al. (2007) show, 

that relocating firms grow by a rate of 50 to 100% above average rates. Considering rates of 

deregistrations and growth in size, new establishments are responsible for 28 new jobs and 



Location choice of firms ___________________________________________________________________________  

6 

migrating firms for 26-27 jobs after a period of 4 years.
8
 Thus, it can be stated that relocations 

and new establishments have comparable effects on the number of employees. Depending on 

time frame and the assumptions considered the ranking may change. But the respective shares 

remain about the same. Indeed, another important aspect relates to additional tax income. 

Avenir Suisse (2005) shows that in general newly established firms pay only a small amount 

of taxes - if any at all. Even if we assume that relocating companies benefit sometimes from 

tax reductions too (due to business development agreements), tax income generated with re-

locating companies is much more substantial as compared to new establishments. These con-

siderations show that the current absence of research on relocating firms is a major lack for 

public authorities as well as for comprehensive scientific models.  

 
Figure 3 Size of newly established and relocated firms newly settled in a location by age 

 
 

 
 
Data of established firms 2003-2006, smoothed with a 9 years moving-average 

 
 

As consequence, this thesis puts its focus on modelling relocating firms including differences 

by sector and on testing various possible options for action of cantonal and municipal authori-

ties by using simulations. It addresses the following research questions which are of interest 

from a scientific as well as from a public view: 

                                                 
8
  For St.Gallen region, survival rate after 4 years for new establishments is 57%, for a relocating firm 69% (on 

average 11 years old). The average growth rate between 2001 and 2005 was about 6.6% (number of employ-

ees; FSO, 2009). 
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 What are the factors for firmographic events, such as relocations and closures of 

firms? 

 What are the decisive characteristics of a certain site in attracting relocating 

firms? Is it possible to quantify differences between sectors? 

 To what extent do activities of authorities affect destination choice or relocating 

firms? 

 What are the effects and side effects of potential options for cantonal and munic-

ipal authorities‟ intent on attracting firms? Where do side effects occur? 

These questions will be answered using models and simulations at a micro-level with data of 

firms registered in the St. Gallen region between 1991 and 2006. 

1.2 Firmographics: an micro-level approach 

A rising number of studies, characterized by the term firm demography or firmography, are 

focused on processes of establishing new firms, as well as growth, decline, failure, or migra-

tion of existing firms. This is an interdisciplinary research area in social and regional sciences 

(van Wissen, 2002). Most of the respective recent literature focuses on the national and re-

gional level (Maoh and Kanaroglou, 2005). Similar to demography of people, firmography 

intends to identify and quantify factors influencing firmographic processes. Generally, 

firmography is used to analyze dynamics of sectors in an economy as a result of the behav-

iour of individual firms (van Wissen, 2002). Hence, the unit of analysis in such a framework 

is the individual firm experiencing different firmographic events. 

The approach chosen to investigate firmographics follows Maoh and Kanaroglou (2005) and 

is adjusted for the current data situation (see Figure 4). It is assumed that the development of 

number of businesses in a region between two observation time points (t and t+1) is essential-

ly influenced by the following factors: 

 business formations (births, new registrations) 

 business closings (deaths, deregistrations) 

 migrations from outside into the study area (inbound migrations)  

 migrations to other regions (outbound migrations) 

 intra-regional migrations within the study area 

 mergers and takeovers 
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Figure 4 Basic factors of business demographics 

 
 

 
Source: based on Maoh and Kanaroglou (2005) 

 
 Business formations mean firm entries in a spatial market and are associated with their ability 

to penetrate the market. Not astonishingly, firm entry is central to the theory of entrepreneuri-

al choice (Maoh and Kanaroglou, 2005). In contrast, business closings, often called firm exits 

from the spatial market in literature, cause in two types: involuntary or voluntary exit. Invol-

untary liquidation or bankruptcy occurs when the profit of a firm becomes less than the nom-

inal profit and is influenced by local market conditions rather than national conditions (Maoh 

and Kanaroglou, 2005). Mergers and takeovers often result in a business deregistration as 

well, but with a subsequent formation of one or more companies. In contrast, with a genuine 

formation a new company comes into being (ex nihilo). Accordingly, after a genuine closure, 

no subsequent company comes into being (see FSO, 2005).  

Firm relocation or migration describes a movement of the firm from one location to another 

in order to keep an optimal level of profit (Maoh and Kanaroglou, 2005). Nevertheless, firms 

show a strong preference to remain at their previous site (e.g. Brouwer, 2004; Stam, 2003). 

As stated in the section above, this thesis focuses mainly on migrating firms. 

In contrast to different studies in regional economics (Frey, 2002), the estimated models in 

this thesis do not include the flow of goods or cash. On the envisaged micro-level and the 

modeled choices between municipalities, such data is not available.  

  



Location choice of firms ___________________________________________________________________________  

9 

1.3 Case study area: the St. Gallen region 

Case study area is the St. Gallen region including the three Swiss Cantons St. Gallen, Appen-

zell Ausserrhoden and Appenzell Innerrhoden. As illustrated in Figure 5, this region is situat-

ed in the north-eastern part of Switzerland and covers a wide range of spatial types. The city 

of St. Gallen is the unchallenged urban centre of the region. Both cantons of Appenzell as 

well as the region of Toggenburg function as hinterland to St.Gallen – with different degrees 

of rural characteristics. Indeed, some districts are economically and socially oriented towards 

Zurich (Rapperswil) or to Chur (Sarganserland). Additionally, there are different sub-centres 

in the study area: Buchs SG, Heerbrugg
9
, Wil SG, and Rapperswil. This diversity of munici-

palities leads to the observation of different authors that spatial characteristics of St. Gallen 

are near to Swiss average (e.g. ARE, 2003; Benson, 2006; Bodenmann, 2003). 

Topographically, the case study area is delimited in the north-east by Lake of Constance, in 

the eastern part by the river Rhine and in the south by the line Walensee – Linth canal – Lake 

of Zurich. Indeed, in the western and north-western part, topographic borders in this hilly to 

flattish area are more difficult to define. 

Table 1 shows a comparison between the three cantons. St. Gallen is obviously the largest 

Canton in size, population and number of employees. Compared to the two cantons of Ap-

penzell, it is also a relatively urban canton with a high share of employees in the service sec-

tor (third sector). Indeed, for historic reasons, St. Gallen as well as Appenzell Ausserrhoden 

host a high share of industrial businesses (second sector). In contrast, Appenzell Innerrhoden 

is more rural. The largest cities and municipalities in the three cantons, show the same pic-

ture: the city of St.Gallen is about a factor 5 larger then Herisau, and Herisau a factor 3 larger 

than Appenzell. Indeed, Herisau with 15,000 inhabitants is not really large; its size is compa-

rable to other sub-centers in the region. 

However, compared to Switzerland as a whole, all of the three cantons show a higher-than--

average share of business activitiy in the rural and industrial sectors. This is not astonishing, 

as the region does not include a really large city such as Zurich or Winterthur. 

                                                 
9
  Heerbrugg includes the following municipalities: Au, Balgach, Berneck, Widnau and Diepoldsau. 
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Figure 5 Location and impressions of the case study area 

 
 

 
 

 
 

   
 
(a) Location of the case Study area in Switzerland; (b) Alpstein mountains with Säntis;  

(c) City of St. Gallen; (d) Rural hinterland (Urnäsch). 
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Table 1 Comparison between the three cantons included in the case study area 

 
 
Characteristics SG AR AI CH 

Number of municipalities (2006) 88 20 6 2,721 

Number of districts (2006) 8 3 1 166 

     

Size [km2]* 1,951 243 173 39,996 

  thereof settlement area* 6% 6% 3% 5% 

     

Number of inhabitants (2005)** 459,999 52,561 15,220 7,464,788 

Number of employees (2005)*** 200,383 17,991 5,589 3,260,796 

  thereof in second sector*** 29% 30% 22% 20% 

  thereof in third sector*** 56% 54% 50% 67% 

     

Largest city / municipality     

  Name St. Gallen Herisau Appenzell Zurich 

  Number of inhabitants (2005)** 70,316 15,646 5,684 347,517 

  Number of employees (2005)*** 49,669 6,568 3,114 276,091 

 
SG: Canton of St. Gallen; AR: Appenzell Ausserrhoden; AI: Appenzell Innerrhoden; CH: 

Switzerland. 

Source: FSO (2009); Databases: *Arealstatistik 92/97, **census of enterprises, ***ESPOP 

 
 

1.4 Data: History of individual firms 

Data of the Commercial Registers in Switzerland permit to trace firm‟s history back to the 

early 1990ths. The register aims at the constitution and the identification of legal entities. 

Therefore, it collects and discloses legally relevant facts and ensures legal certainty under the 

mandatory rules of civil law. Indeed, the commercial registers contain not only firms, but also 

plants with a certain autonomy from the parent company. Figure 6 shows an example of a 

typical excerpt of Swiss Commercial Registers. Information about firms is quite broad: the 

identification number is used to refer to plants or former companies (and vice versa), other 

relevant information for this thesis is legal status, entry (date of registration), cancelled (date 

of deregistration), legal domicile, and dates of publication of register changes. However, the-

se dataset entries often are not sufficient to trace the firm‟s history. Therefore, the textual in-

formation regarding purpose, remarks, qualified facts as well as personal data have been in-

cluded. For data preparation and merging of the three cantonal datasets, a customized soft-

ware was developed. This allowed a substantial improvement regarding detection and solving 

of data inconsistencies, merging of different datasets (e.g. Business and Trade Register BUR, 
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distances, characteristics of municipalities), as well as data preparation for different statistical 

and visualisation software programs (especially GIS, BIOGEME, SPSS, MS Excel). 

 
Figure 6 Extract of the Commercial Register Canton Appenzell Ausserrhoden 

 
 

 

 

 

 

 

 
Source: Commercial Register Canton Appenzell Ausserrhoden (www.hraar.ch) 

 
 
Even though business demographic events like new establishments, firm closures, and migra-

tions are recorded in the commercial registers, there is still a certain ambiguity, e.g. the dif-

ference between genuine formations and closings on the one hand and market entries and ex-

its e.g. based on mergers on the other hand is quite difficult to identify. The relevant assign-

ment was based on the remarks in the registers. Based on this information, 8% of all 

registrations and 13% of all deregistrations were based on mergers and acquisitions. Indeed, 



Location choice of firms ___________________________________________________________________________  

13 

as Hutter (2005) points out, the share of ‚false‟ formations and closings could be larger. On 

the one hand, this is supported by the fact that in Switzerland tax benefits can be leveraged 

when a business is newly founded and, the commercial register is based on self declarations 

of the entrepreneurs. On the other hand, if there is any connection to a former firm (such as 

borrowed goods, properties or other values from a former company), this has to be noted in 

the commercial register. As seed financing is a major problem of start-ups, it can be assumed, 

that generally this link is stated in the register. Often, corresponding entries can be found in 

all firms involved (registering as well deregistering firms). Concerning the choice of location, 

the interpretation of data with mergers and acquisitions is also uncertain: in particular, no 

conclusions can be drawn as to whether a (dependent) plant will remain at its existing loca-

tion. However, on average, only 0.6% of businesses in any one year are potentially affected 

by this ambiguity. 

This individual data about the history of firms from the Commercial registers has been ex-

tended with information from the Business and Trade Register (BUR) of the Federal Office 

for Statistics including sector affiliation and size range. As BUR comprises the identification 

number of the Commercial Registers only since 2003, so these data cover just the time period 

between 2003 and 2006. But, disregarding variations before 2003 this still covers information 

for 40,500 firms – or 76% of all firms in the dataset. For the remaining firms this information 

had to be imputed based on information in Commercial Registers (sector affiliation) or they 

simply remain with missing values (size range). 

The sector affiliation is based on NOGA-Classification (FSO, 2002)
10

 and is an essential tool 

for the Swiss Federal Statistical Office for structuring, analysing and presenting statistical da-

ta regarding occupation, employees, firms and other economic activities. In particular, NOGA 

is used to classify the statistical units “firms” and “plants” (in the sense of industry offices) 

according to their economic activity and arranged in coherent groups. NOGA-Classification 

is divided into different levels. The three sectors generally used are subdivided in 17 sections, 

31 sub-sections, 62 divisions, and so forth. Originally, this thesis was based on the level of 

divisions, but in most analyses they have been grouped into 10 sectors: Agriculture and min-

ing, manufacturing, construction, wholesale trade, retail trade, gastronomy and hotels, 

transport and communication, service and finance, health and educational service, and the 

remaining sectors (such as private households and extra-territorial organisations and bodies). 

This classification considers the structure of NOGA and to the extent possible it combines 

                                                 
10

  NOGA stands for General Classification of Economic Activities (Nomenclature générale des activités 

économiques) and is compatible to the European NACE (Statistical classification of economic activities in 

the European Community). 
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sections with small numbers of companies (see also Bürgle, 2006). The affiliation to econom-

ic sectors on the basis of information of the Commercial Register has been processed in two 

steps. In a first step, affiliations have been automatically detected using a large set of key-

words. With a ranking of reliability of these keywords and considering word combinations, 

between 49% (divisions) and 59% (10 sectors) have been allocated correctly. In a second 

step, the divisions have been allocated manually on the basis of the automatic affiliation, the 

name of the firm and remarks in the Registers. The resulting reliability is high; between 85% 

(divisions) and 90% (10 sectors) have been allocated correctly. Details are summarized in 

Table 2. The sectors of manufacturing, service and finance, and gastronomy and hotels show 

a relatively high reliability. On the other hand, agriculture and mining as well as health and 

educational service are much more difficult to allocate correctly. 

 
Table 2 Reliability of sector affiliation based on register entries 

 
 
 Total share of correct affiliation 

 records in 

database 

sector section sub-

section 

division 

      

Number of possible entities  10 17 31 62 
      

Datasets (total) 53,179     

    with NOGA affiliation from BUR* 40,475 100% 100% 100% 100% 

    with manual NOGA affiliation*** 12,898 90% 89% 88% 85% 

    with automatic NOGA affiliation** (46,665) 59% 58% 56% 49% 

 
*  Share of correct affiliation based on BUR is supposed to be 100%. 

**  In a first step, affiliations of all companies have been automatically calculated (if  

  possible). Information of BUR has been used to test quality. 

***  Apart from BUR-data, all affiliations have been manually controlled and corrected.  

 To test quality 200 data from BUR have been re-estimated. 

 
 

Figure 7 gives an overview on a record for each of the 53,179 firms after data preparation. It 

includes all relevant information at the annual reference dates (31 December) between 1990 

and 2006, as well as events and modifications during the preceding year.
11

 Hence, the firm in 

Figure 7 was newly established in 1993 with legal domicile in Herisau (FSO-code for munic-

ipalities: 3001) at Poststrasse. Between one (1993) and two (since 1994) persons are regis-

tered and this firm possesses a working capital of CHF 100,000. In 1998 the firm was relocat-

ing to Zürich (code 261, distance 82 km) and it has been deregistered in the Commercial Reg-

                                                 
11

  Indeed, the year 1990 is an exception: This reference date represents just the starting point for the year 1991 

and is used to calculate differences. Additionally, it allows simplifying software routines, as for some calcu-

lations the value of 1 January is required (e.g. to track migrations). 
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ister of Appenzell Ausserrhoden. The firm considered operates in the finance sector (NOGA 

division: 65 monetary intermediation). 

 
Figure 7 Example of the database for one firm 

 
 

 

 
 
In fact, the FSO-Code of the legal domicile is the key for most of the following (spatial) anal-

yses. It enables the link to all datasets characterising municipalities, regions and cantons. 

Therefore, it has been a major concern to allocate the site exactly. Indeed, as we see in Figure 

6, addresses can be captured in different input fields. Due to variations of preferences be-

tween registering persons and agencies, all of these input fields have to be considered. Addi-

tionally, there are quite a number of wrong or old-fashioned names of municipalities and 

postal codes. Therefore, in the automatic allocation process of the FSO-Code, information has 

been double checked. Unknown or uncertain results were revised manually. 
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1.5 Structure of this dissertation 

1.5.1 General remarks 

This thesis is a so called paper dissertation and consists of different papers that are already 

published or in the publishing process. Therefore, the following sections 2 to 5 consist of the-

se papers. Only section 1 (this introduction) as well as the sections 6 and 7 (synthesis and fur-

ther work) have not been published so far. These sections bridge the four individual papers 

and serve to fill potential gaps. 

1.5.2 Literature review: Models addressing location decisions of firms 

The objectives of this section are on the one hand to understand and describe the state of the 

art in firmographics (e.g. life cycle of firms) and on the other hand to provide a synthesis of 

literature in this field developed in various disciplines (regional science, economic geography, 

economic theory and econometrics). 

After a general overview of theoretical approaches, different forms of analyses are addressed. 

Especially, due to a large number of publications, analyses based on surveys of business en-

terprises are discussed. Building on these findings, possible variables and indicators are de-

veloped. Special emphasis is put on production factors, economic environment (including and 

excluding distance as explanatory factor), and last but not least intervention of authorities. 

The aim was to provide a set of factors and respective indicators that – according to literature 

– affect firm location choice.  In the following sections, these variables will be tested in dif-

ferent models to quantify effects on relocation choice and to detect (unwanted) side effects.  

1.5.3 Overview of firmographic events: Decision on migration and closures 

This section comprehensively explores the firmographic events in general, and firm migration 

and closings in more detail. Of particular interest are the influences of age, size, industry and 

type of municipality on company migration behaviour.  

After explanations of the theoretical framework, this section deals in detail with the primary 

firmographic events regarding the development of an economy: business formations and clo-

sures, as well as in- and outbound migrations of businesses. Main subjects of these empirical 

analyses are also spatial patterns and distances involved in migrations. In a second step, indi-

vidual effects on migration and closure decisions are tested and quantified with a broad logit-



Location choice of firms ___________________________________________________________________________  

17 

loglinear model. This approach allows quantifying the interaction effects between different 

variables on firmographic behaviour by analysing cell frequencies in (multi-dimensional) ta-

bles. In these tables, each variable represents one dimension. Logit-loglinear models have 

been chosen, because these models enable detecting unidirectional dependencies – in contrast 

to modelling choice of an alternative out of a set of alternatives such as in the following chap-

ters. 

The aim of this section is to understand more about the decision whether businesses migrate, 

close or just stay at their previous location. This is an important preparatory step for the mod-

elling of the location choice in the next sections. It indicates which companies generally are 

affected by migrations. 

1.5.4 Base models: Destination choice of relocating firms 

The previous section focused on the question: „Under which circumstances occur firmograph-

ic events, especially migrations?‟. This section continues with research on where these mi-

grating firms relocate. A special emphasis is put on the quantification of relevant factors with 

regards to include these results in transport and land-use models. Various variables such as 

local taxes, governmental business friendliness, and accessibilities have been tested in a dis-

crete choice model for different business sectors. 

In this discrete choice model firms located in the case study area act as agents facing annually 

the following alternatives: a) they stay at their present location (like 98% of all other firms 

do), or b) they decide to relocate. In this case, they face another 119 municipalities as poten-

tial new locations as alternatives: all remaining 113 municipalities within the case study ar-

ea
12

 and 6 randomly selected municipalities of different regions of Switzerland. As a conse-

quence of the spatial distribution of the observed migrations, from each of the following re-

gions one municipality has been selected: the Canton of Thurgau; the northern part of the 

Canton of Zürich (including Winterthur); the southern part of the Canton of Zürich (including 

the city of Zürich); the cantons of Zug, Schwyz and Glarus; the Canton of Graubünden; and 

the rest of Switzerland. Figure 8 gives an overview on these regions. 

Due to the results of the preceding sections, the focus lies on the comparison of different sec-

tors. Therefore, in addition to a model including all available firms, models are estimated for 

                                                 
12

  The case study area includes 114 municipalities: the municipality of the present location (alternative 1) and 

113 remaining municipalities (alternatives 2 to 114). 
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different sectors. To reach enhanced comparability, results are summarised in the conclusion 

section using the rankings of the estimated parameters. 

 
Figure 8 Sampling of alternatives outside the case study area 

 
 

 
 

 Case study area (114 alternatives) 

 Canton Thurgau* 

 Northern part of Canton Zürich* 

  Southern part of Canton Zürich* 

 Cantons of Zug, Schwyz and Glarus* 

 Canton of Graubünden* 

 Rest of Switzerland* 

*1 alternative chosen from each of these regions 

 
 

1.5.5 Simulations: Effects and side effects of business development 
programs 

This section focuses on the application of the suggested models regarding public authorities‟ 

options for actions to influence behaviour of businesses. The aim is to show not only the ef-

fects of authorities‟ decisions and to quantify them in a number of firms attracted, but also to 

detect potential negative side effects. The following potential intervention strategies have 

been tested: improvements in transport infrastructure, designation of new building zones, and 

last but not least tax reductions. These actions have been tested by simulating the decisions  

of existing firms using parameters of discrete choice models introduced in the preceding  

section 4. 
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In these simulations, authorities‟ options for action have been tested in specific municipali-

ties: the city of St. Gallen, Gossau SG, and Ebnat-Kappel. The intent of the selection of case 

study municipalities was to display a large variety of types of municipalities. Figure 9 gives a 

geographical overview. With regards to the unrivalled importance of the city of St. Gallen for 

the whole region, this case study area was defined in anticipation. Hence, they represent three 

different types of municipalities: the centre of an agglomeration (city of St. Gallen), a munic-

ipality in an agglomeration (Gossau), and a rural municipality distant from the large transport 

axes (Ebnat-Kappel). They also vary considerably in number of inhabitants and size of build-

ing zones: St. Gallen is the largest city in the region with 72,600 inhabitants, with 17,500 in-

habitants Gossau is a clearly smaller city, and Ebnat-Kappel with 4,900 inhabitants is a vil-

lage comparable (in size) to a large number of other municipalities (numbers for 2009, FSO 

2009). Additionally, the Canton of Appenzell Ausserrhoden has been selected as case study 

area for the scenarios regarding tax burden for companies. As the corresponding tax rates are 

assigned by cantonal authorities, it generally affects the whole canton.
13

 Due to the geograph-

ical situation with municipalities in the direct proximity of the city of St.Gallen and also quite 

rural municipalities, this canton is expected to provide valuable results. 

 
Figure 9 Case study municipalities and cantons for simulations 

 
 

 

 Canton Appenzell Ausserrhoden (AR) 

 Canton Appenzell Innerrhoden (AI) 

 Canton St. Gallen (SG) 

 

  City of St. Gallen 

 Gossau SG 

 Ebnat-Kappel 

 
 

The assumed interventions were observed in municipalities or cantons. Regarding reduction 

of tax rates, this holds especially for the city of St. Gallen and the Canton of Appenzell 

Ausserrhoden, where the reductions of the past years are close to the assumed values. Addi-

tionally, in the base year of the simulations (2006) St. Gallen and Ebnat-Kappel had a high 

tax burden for partnerships; and, in contrast, Gossau had an average tax burden. Regarding 

                                                 
13

  This holds for most Swiss cantons and for all cantons in the case study area (FTA, 2007). 
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the additional designation of building zones, in each case study municipality the scenarios 

create 10 ha of new building zones for commercial and industrial use. However, compared to 

the commonly discussed area size of new building zones, this is certainly above average. But, 

especially in the context of specific business development programs, examples of even larger 

dimensions can be found. Projects recently discussed in the media are e.g. a saw mill of the 

Mayr-Melnhof-Group in Domat-Ems (20 ha; Canton of Graubünden, 2010) and a new factory 

for Amgen in Galmiz (55 ha; ARE, 2004). In contrast, scenarios regarding transport infra-

structure deflect real projects defined in the cantonal long-term plans (kantonale Richtpläne; 

AREG, 2010; PA AR, 2001). They are in an advanced phase of planning. 

1.5.6 Synthesis and further work 

Section 6 provides a synthesis of the different papers presented and discusses the results with 

regards to options for public authorities. However, this thesis cannot answer all questions in 

the research field of firm location choice and their implementation in public policies regard-

ing economy and space. Hence, the closing section 6.2 focuses on issues still missing and the 

need of further research work. 
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Abstract 

The objectives of this working paper are on the one hand to understand and describe the state 

of the art in firmographics (e.g. life cycle of firms) and on the other hand to offer a synthesis 

of the various strands of literature which are developed in various disciplines (regional sci-

ence, economic geography, economic theory and econometrics). 
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2.1 Introduction 

In Switzerland, building zones for industrial and commercial use the size of the Canton of 

Geneva are lying fallow at this time (ARE and BUWAL, 2004). Various analyses at the can-

tonal level show a similar picture: the building area reserves considerably exceed the ex-

pected need over the next 15 years. Nevertheless, it seems that companies often cannot find a 

suitable location in existing building zones. This is clearly illustrated by the discussion of the 

establishment of a large company on a surface area of 50 hectares in Galmiz. At that time, the 

suggested new location lay in the middle of an agricultural plain that was still in use, far from 

any village or city and had been neither made ready for building nor assigned as building 

zone. Concerning legitimation, ARE (2006) had expressed itself in a detailed and affirmative 

sense. Nevertheless, the example shows the conflict between the various demands on space 

and spatial planning. The problem does not lie explicitly in the fact that a large company 

wants to build a production facility in Galmiz, but rather in the fact that Galmiz seems to be 

the only site that fulfilled the requirements of the company (at least in the Canton of Frei-

burg).  

One must therefore assume as well, even when this is formulated in a somewhat exaggerated 

form, that Swiss spatial planning offers without doubt enough land for economic develop-

ment, but available land does not suffice for the firms.  

Observing the behavior of the municipalities and the cantons, two approaches to solving the 

problems are in the forefront: either the spatial planning instruments are enforced, i.e. the 

companies have to adjust their site selection, or, new building zones have to be allocated. 

Both approaches are less than satisfying. The first approach puts brakes on economic devel-

opment, at least to some extent, and the second approach contradicts the (legally anchored) 

premises of a sustainable approach to land use.  

The goal for the long-term should be to coordinate the requirements of the public authorities 

and of the firms. In a first step, it is therefore necessary to understand the behavioral pattern 

of the management seeking a new site. The intention of this paper is to create an overview of 

the various research approaches used to analyse site selection by business enterprises and to 

identify the variables of these models.  

Various models exist that can contribute to the understanding of regional economic processes. 

Their basic assumptions sometimes lead to divergent results: a typical example might be the 

contradictory results from the neo-classical growth model and the polarization approach. 

However, since it cannot be said conclusively which of the hypotheses is right and which not, 

based on the empirical tests available to date, both approaches ultimately belong to the most 
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important theories of regional economics. Schönebeck (1996) attributed an incorrect specifi-

cation of the basic assumptions, an overgeneralization of the model, missing definitive deter-

minants and the practical problems of the empirical testing. In addition to these theoretical 

deficits, the last item often led to a situation of working with model fragments, which are 

hardly suitable for answering regional political problems.  

In order to arrive at a comprehensive set of variables, the mostly theoretical research ap-

proaches can be complemented by surveys conducted by companies addressing site selection. 

In particular, appropriate surveys can supply information about completeness, and suggest, in 

limits, the relevance of the variables used. 

2.2 Overview of theoretical approaches 

Table 3 gives a general overview of the most important concepts and models used to under-

stand site selection by business enterprises. While von Thünen (1842) and Launhardt (1882) 

in the 19th century mainly focused on the explanation of site selection by economic sector, 

approaches since Burgess (1925) have essentially tried to approach site selection behaviour 

more comprehensively. In a first step, the resident population was considered, followed later 

by models for different economic sectors. In contrast, the agricultural sector was intentionally 

not modelled, because of its dependency on soil conditions and its dwindling economic im-

portance.  

Since the beginnings of site selection theory, research has indicated different areas of influ-

ence on site selection:  

i. Production factors (including conditions and ground rent charges, land price, hu-

man capital, production costs and, therefore, the price of the end product). 

ii. Economic environment (centrality, accessibility, internal and external agglomera-

tions effects).  

iii. Municipal/governmental interventions. 

iv. Environment and quality of life.  

Since the beginning of the 20
th

 century, various variables from these areas play an essential 

role in the (empirical) models – with the exception of municipal interventions and quality of 

life. These were first considered in the 1950s, and revived in the 1970s.  

While the areas under investigation have changed little over the course of time, the sets of in-

dividual variables indicate a very heterogeneous picture (see Table 4). A comparison of indi-

vidual factors is practically impossible, particularly because of the variety in definitions. For 
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example, accessibility and centrality are measured quite differently in the various models – 

although the individual variables in the respective models have similar meanings.  

The variety in the definitions is mostly a result of different data sources and possibilities for 

information processing. The study area and the timeframe are the main distinguishing charac-

teristics of the data – especially because study specific surveys were often used. Likewise, the 

influence of the various technical possibilities is visible in the variables centrality and acces-

sibility. While von Thünen, Launhardt and Weber still had to work with a relatively simple 

mathematical accessibility variable, since the 1970s it is possible to calculate more complex 

accessibility variables (e.g., Geiger, 1973). 

 
Table 3 Influence variables of site selection of business enterprises 
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1842 von Thünen D E E E        (u)   

1882 Launhardt  D E E         (u)  

1909 Weber E D
1
  E

2
  E E   E E

4
    

1925 Burgess D E E E       E  E E 

1933 Christaller     D         E 

1940 Lösch E    D E E
3
      E E 

1949 Zipf     D      E  (u) (u) 

1956 Isard  B  B  B B B   B  (u) (u) 

1962 von Böventer  B  B  B B    B
4
  B B 

1964 Perroux          E     

1971 Smith D
5
 E E E  E E   E E  E  

1973 Geiger D   E    E E  E
6
  E

6
 E

6
 

1990 Porter   E   E E E  E   E E 

1995 Krugman  B B B  B B   B  B B  

1996 van d. Bergh  B B B  B B B  B B B B B 

 
D Dependent variable    E Explanatory variable 

B Equlilibrium intended    (u) Land use type to be explained 



Location choice of firms ___________________________________________________________________________  

30 

Explanation of the variables 

1 Economic and ground rent as well as land prices and rents 

2 Price of end product, including labour costs 

3 Production costs in general 

4 Generalized transport costs, including accessibility  

5 Centrality in the sense of central facilities (see model from Christaller) 

6 Internal scale effects, economies of scale 

7 External scale effects, localization  economies and urbanization economies 

8 Municipal activities, e.g., taxes, laws, subsidies, infrastructure 

9  Site characteristics, e.g., gradient, exposition, view, living quality 

10 Additional agglomeration factors, see Table 4 
1
 Labor costs explicitly included 

2
 Transport costs explicitly included 

3
 External savings in the derivation mentioned, however, not considered in the model  

4
 Population density 

5
 Profit zone 

6
 Included in the calculation of accessibility  

 
 

Thus, the effective selection of variables in the individual models does not necessarily corre-

spond to the initial variables as foreseen by the author(s). From today‟s perspective, Table 3 

gives information on the areas of influence under consideration – while the model variables in 

Table 4 show the empirical implementation. Based on the study area, the desired detail of 

analyses, and considering today‟s availability of data and the possibilities for data processing, 

other model variables can and must be considered. 

The various models were based not only on observations made at a specific time and in a spe-

cific spatial environment, they were also developed with regard to specific problems in this 

environment. Thus, the models of the 19
th

 century were predominantly concerned with the ag-

ricultural sector, while later the focus was more on the industrial sector. And today, the third 

sector stands in the foreground.  
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Table 4 Site factors of selected modules and concepts 

 
 
Model / Concept Model variables   

Weber (1909) Population density 

Transport costs 

“Form coefficient“
1
 of the goods produced. 

  

Lösch (1940) Internal/external scale effects
2
   

Isard (1956) Internal and external scale effect 

Municipal activities 

  

von Böventer (1962) Population density 

Employed, employment by sector 

Distance and accessibility, traffic carriers 

  

Perroux (1964) Dominance over other economic units 

High degree of internationals with other economic units  

Major growth rates of production 

Internal scale effects 

Investments 

Innovations 

  

Smith (1971) Cost of (electrical) energy 

Cost of land 

Cost of distribution 

  

Porter (1990)
3

 Competition between local rivals 

Local environment allows appropriate forms of investment 

Amount and cost of production factors  

Critical mass of capable local suppliers 

Existence of clusters 

  

Krugman (1995) Transport costs 

Net earnings, purchasing power 

Internal/external scaling effects (urbanization) 

Number of goods produced
4
 

Investments in growing sectors
4
 

  

van den Bergh et al. 

(1996)
 5

 

Investments in transport infrastructure 

Externalities such as environmental pollution, traffic jams 

Municipal interventions (duties, taxes) 

Job market  

  

 1
 Added value of the goods based on handling or manufacturing 

2
 External savings in the derivation mentioned, but not considered in the model 

3
 Compare Porter (1999) 

4
 External scale effects 

5
 Additional factors to Krugman (1995) 

 
 

The importance of the individual site factors for the selection of a location for a company 

headquarter is meanwhile strongly industry-dependent (see Hilber, 1999 and LaFountain, 

2005). Therefore, from today‟s perspective, a subdivision into three economic sectors is not 
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sufficient anymore. The services sector at least must be divided into individual industries. In 

addition to a division into general industries (e.g., NOGA sectors in Switzerland) a distinction 

between growth and non-growth industries (e.g., in the sense of Krugman, 1995) is also like-

wise conceivable. However, a distinction between site-bound and non-site-bound industries 

has become less relevant, according to Marx (1966).  

 
Figure 10 Models in the context of economic change 
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2.3 Survey of Business Enterprises 

In addition to modelling, relevant site factors were collected in various surveys performed by 

companies and experts. However, often only special areas or industries are the centre of inter-

est. Table 5 presents the ten most important location factors taken from various surveys car-

ried out in Switzerland and Europe
14

. However, there is further work from elsewhere. See Hu 

et al. (2008), Elgar and Miller (2007, 2010), Knoben and Oerlemans (2008) for a good over-

view of further surveys and results.  

Bieger (1987), Muggli and Schulz (1992), Hilber (1999) as well as Ecoplan and Büro Wid-

mer (2004)
15

 all conducted surveys about the diverse industries. At first glance, the weighting 

of the individual factors appears different. However, when the variables are assigned to the 

different groups (production factors, economic environment, municipal interventions envi-

ronment/living quality), it becomes clear that the ten most important location variables for all 

industries are all basically found in the location factor group. Around 1990, the most im-

portant factors appeared to be human capital, agglomeration effects and accessibility
16

. About 

15 years later, the economically friendly behaviour of the cities and direct cost factors, such 

as salary levels, tax burdens and incidental wage costs, are now foremost. The importance of 

accessibility was, in contrast, quite variably evaluated (see Hilber and Ecoplan and Büro 

Widmer). The results from Ecoplan and Büro Widmer (2004) show that companies in the vi-

cinity of good freeway connections consider these to be relatively important. This could also 

be the reason why the traffic infrastructures are very highly valued in Basel. 

These results coincide in part with the results of the BAK survey conducted in 1994 and 1997 

(BAK 1998). According to this study, the importance of location factors was getting larger. In 

1994, 12 factors were judged to be “important to very important” by the companies surveyed, 

while in 1997 it rose significantly to 18 location factors. 

 

 

                                                 
14

  Another survey on the theme of the city by the IHK St.Gallen Appenzell (see Eisenhut, 2005) will be dis-

cussed in chapter 2.5.4. 
15

  The survey conducted by Ecoplan and Büro Widmer (2004) took place in 2001. 

16
  Schönebeck (1996) mentions similar results. 



Location choice of firms ___________________________________________________________________________  

34 

T
ab

le
 5

 
T

h
e 

m
o
st

 i
m

p
o
rt

an
t 

lo
ca

ti
o
n
 f

ac
to

rs
, 
d
er

iv
ed

 f
ro

m
 v

ar
io

u
s 

su
rv

ey
s 

 



Location choice of firms ___________________________________________________________________________  

35 

As expected, the comparison of the various rankings shows that the weighting is strongly de-

pendent on the industry of the company surveyed. In the production-oriented survey of 

Hanser (1986) it was clear, e.g., that corresponding companies were primarily dependent on 

municipally financed infrastructures (construction, road connections, etc.) as well as an un-

skilled work force. In contrast, location factors for service companies (Hanser and Meier, 

1992) are almost exclusively oriented toward networking with customers and suppliers. Hea-

ley and Baker (1996) delivered similar results in their survey of European corporations. In the 

evaluation of location factors for export-oriented corporations (BAK, 1998), in contrast, the 

costs and availability of a highly skilled workforce usually play a major role. 

Hilber (1999) also comes to the conclusion that the evaluation of the importance of location 

characteristics for a company headquarters, turn out quite differently depending on the sector. 

Only three location characteristics were seen as essential by nearly all firms: a) transport, b) 

efficiency of the public authorities and c) the economic friendliness of the population and 

public authorities. Healey and Baker (1996) discovered this, at least partially, from the results 

of the survey of large enterprises in various sectors. In addition, the importance of the attitude 

of the public authorities was supported by the investigations of Eisenhut (2005). 

In relation to surveys of the resident population, the criticism was often expressed that the 

persons surveyed tended to speak too positively of their residential location, which was of 

course selected by them. This criticism also holds to the company surveys. Hilber (1999) pur-

sued this problem with the help of a control question. He compared the expressed evaluation 

(importance of the proximity of the work place) with actual behaviour (travel time in minutes 

from home to workplace). Graphically, as well as statistically, a significant correlation be-

tween the evaluation of the location characteristics and the actual location selection behaviour 

could be shown. Admittedly, only about one-third of the variance of the effective distance 

could be explained by the expressed behaviour. 

Surveys of experts or companies are a relatively quick way to obtain an impression about the 

influence of various location factors. However, it must be considered that the weighting can 

change considerably based on the timing and sector of the survey. 

2.4 Analyses at micro level 

Comprehensive business demographic investigations on a micro level are relatively scarce, as 

corresponding databases are often not available. Many research projects are therefore based 

on their own surveys or are occupied with sectoral business demographics. Especially for-

mation or closing of businesses is often subject of research studies, as economic and political 
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decision-makers are first of all interested in the gain or loss of workplaces. From an economic 

viewpoint, Gibrat‟s Law
17

 in particular, is controversially discussed. More work devoted to 

this topic is in progress. 

Mainly concerned with business formations and closings, are, among others, Fritsch et al. 

(2006) as well as Fritsch and Mueller (2007) in Germany, Benson (2006), Hutter (2005), 

Grossi (2005) and Matti et al. (2003) in Switzerland. Most of these authors examine the for-

mation of new companies and their survival rates and unanimously agree that new businesses 

are mostly small companies and the survival rate climbs with increasing age. In addition, they 

show that employment change is fundamentally influenced by new business. In Switzerland, 

around 40 percent of the increases in the number of jobs between 1998 and 2001 can be 

traced to new companies. Wagner (2005) presents a good overview of further similar investi-

gations carried out in Germany. 

In the Netherlands, in particular, various studies into the migration of businesses have been 

conducted. Van Wissen and Schutjens (2005) and Pellenbarg (2005) examined databases 

from the Netherlands Chamber of Commerce in relation to this topic (among others). 

Brouwer (2004), as well as van Dijk and Pellenbarg (2000) are working with data from ques-

tionnaires. These show unanimously that size and industry affiliation of the companies have 

an essential influence on the migration behaviour of businesses. Especially firms that serve 

larger markets tend to relocate more often. De Bok (2004) estimated discrete choice models at 

the highest level of spatial detail (address-level) and tested different accessibility variables as 

well as the influence of the rent. De Bok shows that accessibility has a positive effect to of-

fices business services. The (negative) influence of the level of rents turned out to be signifi-

cant for firms in business services only. Pellenbarg (2005) gives a comprehensive overview 

of further investigation of business demographics in the Netherlands.  

Based on a dataset from the Statistics Canada Business Register Maoh and Kanaroglou (2005, 

2007) explored the behaviour of business establishment mobility in the City of Hamilton. 

They show in their comprehensive analyses that age, size and growth influence the behaviour 

of the companies. As in Hamilton floor space is scarce, growth increases the probability of re-

location for manufacturing companies. They also demonstrate decentralisation and suburbani-

sation effects for all observed industries. Indeed, agglomeration effects tend to be more sig-

nificant in the case of retail and service establishments. 

                                                 
17

  Gibrat (1931) put forth the hypothesis that the growth of a company has no connection with its size.  
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Devereux et al. (2007) investigated the determinants of where multi-plant firms choose to set 

up greenfield plants in Great Britain. The research focused on governmental subsidies and 

show that companies are less responsive to governmental subsidies in regions with only few 

other plants in their industry. The importance of governmental subsidies becomes more im-

portant as the number of already established plants increases. 

Buenstorf and Guenther (2007) investigated a dataset covering the German firms in the ma-

chine tool industry from 1936 to 2002. Their results show that agglomeration effects have a 

strong effect to the location choice of relocating companies. Both localization and urbanisa-

tion effects increase the probability that moving firms relocate in a given region. Almus and 

Nerlinger (1999) researched Gibrat‟s Law using 20,000 companies from the second sector 

that were founded between 1989 and 1996 in West Germany. These rather young companies 

reveal a clear dependence between the company‟s size and growth. Sutton (1997) provides a 

good overview of this subject. 

Baranzini et al. (2006) analyzed a large set of variables to explain firm‟s location choice be-

tween Swiss cantons. They show that agglomeration effects (measured in the number of em-

ployees of the same industry) have a positive effect to the attractiveness of a canton. Also 

cantonal business development has a significant attractive influence to new as well as migrat-

ing companies. 

Based on a census database in China of 2001, Hong (2007) studied the influence of firm-

specific characteristics on the location behavior of foreign logistic firms across Chinese cities. 

He shows that especially market demand, labour factors and governmental policies differ sig-

nificantly among different groups of firms. For instance, small firms are more responsive to 

labour cost than large companies. In comparison to independent companies, branch compa-

nies are less sensitive to local market demand and labour demand. The results of Hong (2007) 

imply that logistic firms are quite consistent to those of the manufacturing sector. 

Additional comprehensive models of the behaviour of companies were developed in Dort-

mund (Moeckel, 2006) and Zurich (Löchl et al., 2007). In particular, the model introduced by 

Moeckel depicts the behaviour of businesses fully. Moeckel also offers a current summary of 

other models. Indeed, the focus of these studies lies on (micro) simulation of companies‟ be-

haviour. 
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2.5 Possible variables and indicators 

The location factors discussed in the previous chapters can be divided into four groups:  

 Production factors (production costs, wage levels, human capital) 

 Economic environment (agglomeration effects, accessibility) 

 Municipal / governmental interventions (infrastructure, attitude of the administra-

tive authorities) 

 Residence location factors (surroundings, quality of life) 

In the following section, possible variables and the corresponding indicators for the individu-

al groups will be discussed briefly. Pellenbarg et al. (2002), Maoh (2005), Moeckel (2006) 

and others have also reviewed and summarised the variables needed for land use transport 

models. The residence location factor occurs in various purely theoretical factor sets. Howev-

er, it plays a rather subordinate role in the research field of firmographics. One of the major 

problems is to find an adequate indicator for quantitative research. The corresponding indica-

tors will therefore not be discussed further.  

2.5.1 Production factors 

First and foremost the production factors are generally routine production costs, e.g., wages, 

energy, infrastructure, human capital and the required workspace. In relation to infrastructure 

and taxes, there is naturally an overlap with municipal interventions, these will be discussed 

in section 2.5.4. Based on the above-mentioned models and surveys, the following production 

factors appear to be important: availability and cost of the workforce (by educational level 

and training), availability and cost of workspace, infrastructure and taxes. 

Concerning the availability of human capital, there is today‟s resident population on one side 

and the growth trend of the population on the other. In addition, a survey can ascertain the 

highest level of education achieved by the residents and the qualifications of the work force. 

Various models also work with the unemployment rate in order to represent the employment 

market better.  

Human capital plays a central role in most models. For various kinds of work, it can be as-

sumed that the relocation of private households has an influence on the company‟s site selec-

tion. For example, in a long-term study in the USA, Kim (2005) demonstrated a connection 

between population density and the density of workplaces. 
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Based on simulations, Dohse (1996) comes to a different conclusion: the relocation of com-

panies entails external effects that are not to be underestimated. These influence the munici-

pal budget, the allocation of public goods, the location choices of other companies as well as 

the location choices of human capital. Relocation of the company may therefore clearly have 

a larger influence on private economic site selection than the relocation of human capital. 

However, because workers, just like company management, build up a network around their 

work and residence, companies can only change their location within certain limits. Other-

wise, they take the risk that the employees will seek a new job in their current surroundings 

(Stam, 2003). 

Statistics on the taxable income of natural persons serves as the basis for estimating wage 

levels. On the supra-regional level it is, in contrast, derived from GDP (gross domestic prod-

uct).  

From today‟s perspective, the availability of workspaces is a relatively important factor. In a 

survey by Sedlacek (1994) 88% of all companies surveyed said they were looking for a new 

location because development opportunities were missing at their current location. Based on 

various surveys, Pellenbarg (2005) showed that this has been the most important reason for 

relocating for many decades. Large companies seek surface areas large enough to satisfy 

foreseeable future business expansion. In addition, it has been shown (ARE SG, 2003) that 

precisely in the best locations, land will be in short supply and the company will then have to 

move into surrounding municipalities. In order to be able to indicate the corresponding mech-

anisms in a model, the availability of building land must be included as a factor. 

Most of the results show that the cost of land, real estate or rents plays a decisive role in the 

selection of a location by a company as well as for residential locations of the population. 

Based on a comparison of various models, however, Richardson et al. (1974) mention (in re-

lation to land prices) that price composition is in reality considerably more complex than as-

sumed in the models.  

Table 6 illustrates that land prices can be observed in two fundamentally different ways: 1) as 

an exogenous location factor that is predetermined by the land and real estate market (cf. 

Vettiger 1994) and 2) as an endogenous variable based on the location preferences of the var-

ious space users (in the sense of von Thünen). The circumstance, that the price of land can be 

modeled using other location factors, makes the variable redundant, at the same time, it can 

be used as an instrument to adjust the model.  
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Table 6 Land prices: endogenous and exogenous factors 

 
 
 Land prices have an effect on:  Land prices are determined by:  
    

    

 Distribution of uses and users  Situation, location, quality 

 Intensity of building/construction  Connections, steady utilization  

 Social segregation  Reliable construction intensity 

   Produced qualities (investments) 

   Social evaluation 

   Number of possible uses 

   Supply and demand 

 
Source: after Häusermann and Siebel (2004) 

 
 

2.5.2 Economic environment – without considering distances 

In current research on regional micro-economies and location choice, the approach taken to 

agglomeration advantages, spatial clusters and milieu plays an increasing role (Frey and 

Schaltegger, 2002; Fujita and Thisse, 1996; Gaigné et al., 2000). In particular, the diamond 

concept from Porter (1990) is built as an enhancement of the milieu approach. The idea is 

that, because of internal and external scale effects and opportunities for saving money, com-

panies of the same or different industries concentrate on certain locations (Wagner, 1994). In-

ternal savings arise from increasing productivity. Because operational fixed costs for machine 

workspace or infrastructure are divided over a large number of produced units, the effect low-

ers the price per unit and creates a competitive advantage for the company. The external sav-

ings are divided into localization and urbanization savings.  

Localization savings come about through inter-company supply interdependence and a pro-

duction specialization of businesses in the same sector in the immediate vicinity. This allows 

the costs for procurement, distribution, and research and development, among others, to be 

minimized. Environments with offices from various sectors can, in contrast, lead to urbaniza-

tion savings. A broad mixture of various sectors produces above-average technical and social 

infrastructures, maintenance, supply, education and training, traffic and communications sys-

tems as well as comprehensive services. In an appropriate environment, good growth condi-

tions dominate, especially for young, small companies (cf. Thompson„s breeding theory, 

1975). 
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Figure 11 Agglomeration effects 

 
 

 
 
Adapted from: Näf-Clasen (2004) 

 
 

Agglomeration effects can have positive or negative consequences and thus lead to concentra-

tion or dispersion (Wagner, 1994). These saturation effects, among others, lead to time and 

friction losses that are the result of increasing use and traffic density. The usage competition 

results in increasing land prices and rents, as well as increasing wage costs for the qualified 

work forces. Based on research on the long-term development of land-use density in Chicago, 

Sen et al. (1998) have shown that increasing wages, in particular, lead to decentralization, i.e., 

a broader population can manage to buy land, and thus their own home, which causes build-

ing land prices to increase disproportionally. 

The concrete representation of the agglomeration effect in a model is difficult. Models includ-

ing agglomeration effects use therefore very different indicators. These are mainly: residential 

population, population density, wage earners, employment in different sectors, employees in 

growth industries or in agriculture, innovative firms, as well as several others. For example, 

Böventer (1975) combined the agglomeration factor
18

 with city size (resident population). He 

measured the difference between sectors, with the help of the employment structures of the 

individual industries, of the growth effect in the individual sectors as well as the shift of the 

employees from less productive industries to highly productive industries. For this, Böventer 

                                                 
18

  Böventer divided the agglomeration factors into three levels: intra-urban, intra-regional and inter-regional. 
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calculated the changes in the share of employees in the agricultural sector to the total number 

of employees in all economic sectors.  

Another way to represent external (and partially internal) agglomeration effects is economic 

structure analyses. The shift-share analysis (cf. Frey and Schaltegger, 2002) makes it possible 

to break down the agglomeration effects into an industry structure factor and a location struc-

ture factor. Tschopp et al. (2005) used the shift analysis to investigate the development of 

workspaces in Switzerland from 1950 to 2001. 

In Table 7 Tank (1987) shows the different effects of the agglomeration effects on different 

services. He comes to the strongly simplified conclusion that the influence of the agglomera-

tion factors on site selection by companies is essentially determined by the distance to cus-

tomers and suppliers. Internationally oriented companies are comparatively free in their loca-

tion choice, while regionally oriented companies are dependent on connections to the city. In 

addition, the need of the companies for agglomeration, along with the strength of the corre-

sponding location factors, depends strongly on the size, production and degree of specializa-

tion of the company. Growth industries and pioneer companies, in particular, require (at least 

in the early phases of the company cycle) the advantages of an urban agglomeration
19

. After a 

certain maturation and with a certain size, a company can do without many of these ad-

vantages, at least partially, and relocation to a less central situation is possible
20

. 

Companies of the “new market” also tend to form clusters. Dohse et al. (2005) come to the 

conclusion that the corresponding companies seek out rich regions with high work productivi-

ty and high concentrations of economic activities. Henderson (2003), as well as Rosenthal 

and Strange (2003), also demonstrates a tendency to form agglomerations in specific indus-

tries (e.g., high-tech) because of localization effects. In addition, Rosenthal and Strange 

(2003) come to the conclusion that the positive externalities based on the localization effect 

rapidly subsides with increasing geographical distance. Their analysis requires an evaluation 

at the municipality level
21

 when possible. 

 

                                                 
19

  See Thompson‟s breeding theory (1975). 

20
  This corresponds to Thompson‟s filter process (1975). 

21
  LaFountain (2005) investigated the economic development in the industrial sector of various counties in the 

USA. At this aggregation level, he could not demonstrate localization effects, which he traced back to an ag-

gregation that was too general. 
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Table 7 Agglomeration advantages in the service sector  
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Wholesale 1 2 1 4 4 4 2 1 1 20 

Trade negotiation 0 0 0 2 4 2 1 1 1 11 

Retail business 0 0 0 2 1 1 8 4 1 17 

Credit institute 4 4 1 2 4 1 8 4 2 30 

Private insurance 4 2 1 2 2 4 2 4 1 22 

Social insurances 2 1 1 2 4 1 1 0 0 12 

Accommodations  1 2 0 2 1 0 4 4 4 18 

Board, meals, catering 1 0 0 2 1 1 4 4 1 14 

Doctor/dentist offices 1 0 2 2 1 2 4 4 2 18 

Hospitals 4 4 4 2 1 1 4 4 2 26 

Consulting/Advertising 1 2 4 4 4 4 4 0 4 27 

Architects/Engineers 1 2 2 2 4 2 2 1 2 18 

Schools 1 0 2 1 1 1 2 2 1 11 

Theater, Orchestras, etc. 4 4 4 2 1 1 8 4 4 32 

 Evaluation of the factors: 0 = none to very limited importance; 1 = limited importance; 

2 = not so important; 4 = large importance; 8 = critical importance 

 Adapted from Tank (1987) 

  

Güssefeldt and Streit (2000) investigated the general influence of agglomeration effects 

(without considering different industries) in the NUTS II regions of the European Union. The 

gross national product per capita is modelled with ten variables, which in turn makes it possi-

ble to represent different groups of influences. The labour conditions are characterised by the 

ratio of farming population to total work force, the share of the population with higher educa-

tion and the unemployment rate. Urbanisation is represented by number of residents, popula-

tion development and population density. Railroad and highway density should indicate the 

traffic connections and offer information about municipal investment. Investments in research 

and development as well as the number of the reported patent applications cover the aspect of 

the innovative milieu. This model shows that the largest part of the variation of the economic 
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development in a region can be explained by the labour conditions (42%). Much less signifi-

cant is the influence of urbanisation (15%), infrastructure (11%) and innovation (11%).  

2.5.3 Economic environment – considering distances 

Interactions are a central theme in social and economic life. In most of the models including 

agglomeration effects, however, distance was abstracted to a minimum: Instead of distance or 

travel time, the only distinction made was between „Available on site” and „Not available on 

site“. However, for the transport of goods especially, transport costs must be factored differ-

entially. Earlier location models with a focus on agriculture and manufacturing therefore con-

sidered transport costs explicitly. After Zipf (1949), among others, had shown that the total of 

interactions between cities decreased continuously with growing distance, this information 

was operationalized. Thereafter, various models were developed that showed the spatial inter-

action between the actors. 

Today there are three main approaches in use for weighting distance: the central location ap-

proach, the isochronic approach and the potential approach.  

The central location approach, built on the model from Christaller, measures the general-

ized travel costs from a given location to a selected location that has central location func-

tions. This approach is simple to calculate and understand. The results are not, however, 

comprehensive and travel behaviour is not considered. In addition, as part of a spatial investi-

gation made by the Canton St. Gallen, ARE SG (2001) shows the difficulty of defining the 

central location – and the definition, of course, this influences the results.  

The isochronic approach measures the number of activity points within a specific travel 

time from a given starting place. This approach is often applied in connection with the con-

struction of shopping centers or workplace sites. The number of potential customers or em-

ployees (residents) in a radius of 30 to 60 minutes is calculated and the possible sites are ap-

propriately evaluated (see Aliesch et al. 2000). This approach is likewise simple to calculate 

and easy to understand. However, it treats all activity points within the observed travel time 

the same. Therefore, no differentiation is made, whether an activity point is in a neighbor„s 

house or 25 minutes drive away. Conversely, all activity points outside the observed case 

study area are not considered at all. 

In the potential approach, the activity points are weighted according to their attractiveness 

(number and generalized travel costs). The weighting of attractiveness is performed according 

to the model of „homo economicus“, the classical economic theory (Axhausen and Abay, 
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2000; Ben-Akiva and Lerman, 1985). This model assumes that people behave rationally and 

regularly seek to maximize their advantage. The corresponding weighting takes place with a 

negative exponential function. Activities in the immediate vicinity of the observed point are 

therefore more strongly weighted than points at a larger distance (calculated in generalized 

travel costs).  

Various studies have shown good results using the potential approach. Thus, various quantifi-

able phenomena such as land prices, rental rates or construction activity can be correlated 

with the calculated accessibility (Geiger, 2000; Tschopp, 2007; Löchl, 2010). In contrast to 

the other approaches, the results are difficult to communicate to a broader public. While the 

results for the isochronic approach were measured in persons and in the central location ap-

proach in minutes, in the potential approach, the result is only one number, which is calculat-

ed with a fairly complex formula.  

For imaging distances and generalized travel costs in a model, it may be (as far as the data 

permits) that the potential approach is the most suitable. One reason is that a weighting of in-

teraction possibilities that is dependent on the distance seems intuitively correct. In this re-

gard, it should be verified whether a shift-share analysis with an appropriate weighting could 

be performed.  

With the success of the internet, the question arises whether the location factor accessibility 

will play an equally important role in future. Dohse et al. (2005) conducted an empirical in-

vestigation in Germany and established that a marginalization of spatial distance is hardly to 

be expected. Sinking spatial transaction costs could, however, lead to spatial relocations: 

 Production processes that are mainly based on digital data have lost their connection 

to a specific location through the introduction of the Internet. They are increasingly 

relocating to the periphery on cost grounds. In today‟s globalization process, the 

sites are often in Eastern Europe, India and China.  

 In contrast, production processes that have a high share of localized knowledge and 

personal contacts tend to spatial concentration. 

The results of Dohse et al. (2005) show that, in fact, the existing disparities between centre 

and periphery in recent years have grown stronger rather than weaker. The influence of spa-

tial proximity may well have changed, but it is hardly meaningless. The influence of the spa-

tial situation of existing networks in relation to suppliers, customers, and employees will be 

visible in site selection behaviour of already existing firms: new locations are, as a rule, not 

all that far away from the existing location (Sedlacek, 1994; Pellenbarg, 2005). Otherwise, 

they risk the loss of economic networks and qualified employees.  
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2.5.4 Significance of municipal interventions 

In recent years, various researchers have been concerned with the influence of municipal or 

governmental interventions on location choice. Especially Porter (1990, 1999) delivers a 

comprehensive contribution in the context of the competition between regions and countries. 

Siebert (2000) names three central areas of influence: a) taxes, b) infrastructure and c) the le-

gal environment. Further, the infrastructures can be divided into physical-capital-oriented and 

human-capital-oriented infrastructures. Gatzweiler et al. (1991) and Grabow et al. (1994) 

unanimously come to the conclusion that the physical-capital-oriented infrastructures, e.g., 

transport networks, communication services as well as maintenance and disposal facilities 

have a larger influence on site selection than does human-capital oriented infrastructures, e.g., 

educational levels and knowledge transfer industries.  

Bondonio and Greenbaum (2007) studied the impact of tax incentives on a number of dimen-

sions of local economic growth in enterprise zone (EZ) programs in different US states. Their 

results provide evidence, that EZ incentives do have significant impacts. In particular, EZ 

programs positively affect new firm establishment. Existing companies are also positively af-

fected, but to a smaller extent. Bondonio and Greenbaum recommend paying a greater atten-

tion to existing business as they show, that EZ policies are also found to accelerate business 

closures. 

In general, human capital has always been an important production factor. In this regard, the 

household related public goods should not be allowed to escape attention. Gatzweiler et al. 

(1991) come to the conclusion that in particular, leisure and school quality play an important 

role for children. 

Dohse (1996) designed a model to simulate private economic site selection based on local 

public goods. The strongly simplified model considers natural spatial circumstances and soft 

location factors: work as a mobile factor, wage levels, agglomeration advantages and disad-

vantages, public goods, tax rates and realised profits. For the model, a Tiebout balance
22

 was 

calculated in relation to the work force (based on wage) and the company (in relation to real-

ised profits) in a system comprised of three regions
23

. With his model, Dohse simulated three 

different allocation mechanisms of public goods:  

                                                 
22

  Dohse (1996) used the Tiebout Balance in the following definition: “A Tiebout balance is achieved when the 

supply of local public goods is perceived as fulfilling its preferences best, so that no single household has the 

urge to relocate.”  
23

  The model is still very far from falsifiability, but already offers information on a variety of questions. 
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 a regionally differentiated allocation that arises in the competition between munici-

palities,  

 a regionally differentiated allocation with balance-oriented interventions by a central 

government much like those often organized at the present time, and  

 a consistent allocation.  

It is interesting that all three scenarios show a divergence between the optimum and the Tie-

bout-balance. Therefore, Dohse comes to the conclusion that balancing mechanisms are only 

efficient when a large difference in relation to financial resources prevails between the re-

gions. For small differences, in contrast, much speaks for a regionally differentiated alloca-

tion. 

Assuming that land prices and rents are directly dependent on the attractiveness of the loca-

tion (e.g., Geiger, 2000), we can indirectly estimate their influence from the degree of capital-

ization of the investments involved. Hilber (1999) has investigated the capitalization of public 

investments in land prices and rentals and makes comparisons with various other research-

ers
24

. According to them, tax rates and traffic infrastructure improvement have a strong influ-

ence on the attractiveness of a location; in contrast, the evidence is very weak concerning the 

influence from location-dependent variables. 

The Chamber of Commerce and Industry of St. Gallen-Appenzell conducted a survey on the 

conduct of the city and its relation to small and medium-sized businesses (SMB) (Eisenhut, 

2005). The analyses of the 1025 replies concludes that, for SMBs in eastern Switzerland, the 

influence of the general legal framework, the administrative process and fiscal burden were 

considered to be the most important. Assuming these are also important factors for site selec-

tion, then these influences must also be considered in a corresponding model. An interesting 

aspect of the survey regards the irrelevant factors. Thus, preferential treatment for public pro-

jects and positive financial incentives were rated as unimportant.  

In the models, the municipal influences were predominantly represented by tax rates for natu-

ral persons and legal entities and investment for infrastructures. The significance of invest-

ments is without doubt interesting from a political viewpoint, because the benefits/advantages 

of the investments can be made visible (cf. the above-mentioned work on capitalization of 

public investments by Hilber, 1999). In order to model site selection of companies, it may be 

simpler and more precise to directly depict the resulting infrastructure (changes): smaller 

                                                 
24

  Depending on the assumptions (e.g., the life expectancy of a house), however, the individual results differ 

considerably. 
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generalized transport costs, in other words a better accessibility and improved school and col-

lege opportunities (measured in number of teachers and professors). However, indicators for 

economic friendliness of authorities and for handling of permit processes would have to be 

raised specifically in a questionnaire.  

2.6 Conclusions 

The literature review shows that location decision of a company is influenced by various 

company-specific factors: the industry in which it operates, the stage of the life cycle of 

goods manufactured as well as stage of the life cycle of company itself (e.g. new established 

company, age), the organization and structure, and last but not least the size of the company. 

Moreover, the existing location is the foundation of an (existing) local and regional network 

that should not be lost due to relocation.  

A comparison between the qualitative concepts such as the diamond concept of Porter (1990) 

and the empirically tested models shows that the characteristic variables for the location 

partially strongly differ. Unfortunately, an analytical model using measurable indicators typi-

cally leads to an adjustment of the variables to be derivable from available data. Often this al-

so causes an (unintentional) simplification of the model. Although over the last few years 

much more and better data has become available, this will certainly remain one of the key 

challenges in modelling. Nevertheless, the overview of different analyses shows that at least 

at aggregate level of municipalities nowadays data on a large part of the assumed and empiri-

cally demonstrated factors can be obtained and included in the models (see Table 8). 

Thus, the factors of production can be represented mainly by the cost and availability of la-

bour and work space. Possible indicators are the average taxable income of natural persons, 

the rate of unemployment, real estate and land prices as well as their rental cost, and building 

zone reserves. Other production factors subject to government influence: Tax rates for indi-

viduals and legal persons, the generalized travel cost to and from suppliers, customers, busi-

ness partners, labour, etc. 
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Table 8 Suggested model variables and possible indicators 

 
 
Group of variables Model variable Possible indicator 
   

   

Factors of production Cost of labour 

Labour market 

Average salary of natural persons 

Rate of unemployment 

 Cost of work space 

 

Availability of work space 

Real estate and land prices 

Rents for work surfaces 

Reserves of building zones 
   

Business environment 

 

Employees 

Employees by sector 

Share of growing sectors 

Share of stagnating sectors 

Research and Development 

Technical know-how 

Employees (in FTE
25

) 

Employees by sector 

Employees in growing sectors 

Employees in the 1
st
 sector 

Employees in R&D 

Employees in sectors concerned 

 Manpower 

Agglomeration of population 

Educational level 

Economically active population 

Density of population 

Rate of population with degree 

 Accessibility Weighted activity opportunities 
   

Governmental 

environment 

Taxes 

 

Infrastructure 

 

 

 

Legislation 

Tax rate for natural persons 

Tax rate for legal persons 

Costs of transportation 

Supply and disposal of waste 

Schools 

Leisure time facilities 

Business-friendliness 

Process for licence applications 

Residential location 

factors  

Quality of living conditions Noise immission 

View and hillside situation 

 
 

Economic environment primarily involves the proximity to other companies (same or dif-

ferent industry) and the resident population (in the sense of costumers or workers). Specifical-

ly, these are the agglomeration effects and activity opportunities relevant for the calculation 

of accessibility indicators. Both, localization and urbanization effects can be described by the 

number of employees per sector (e.g. analogous to the shift-share analyses). The stage of a 

regional economy (in the sense of the life cycle model) can either be estimated by the share of 

growth industries locally present or the share of employment in the agricultural sector. The 

characteristics of the environment as its innovative spirit, technical know-how and education 

levels are also measured by means of number of employees in the relevant sectors. 

                                                 
25

  FTE: Full-time equivalents. 
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These days, transport networks, stations and timetables of public transport are generally 

available in digital form. Therefore, the problem of including spatial and time distances is less 

of a problem of data than of the way of its modelling. With regards to the results of the differ-

ent interaction models, including accessibility indicators is highly recommended. With re-

spect to the calculation of the accessibility indicators, the potentials approach has certainly to 

be considered. This is also supported by the fact that data situation for Switzerland is – due to 

various studies – relatively comprehensive when compared to other countries.
26

 

Government influences can be divided into three areas: taxes, infrastructure and legislation. 

Regarding taxes, as mentioned already, tax rates are an obvious indicator. The implementa-

tion of infrastructure can be considered most effectively with respective location-relevant var-

iables. These are generalized travel costs (for the calculation of accessibility indicators), sup-

ply and disposal facilities and existing recreational and educational opportunities. The latter 

can be measured either in number of workplaces or in the number of employees in the respec-

tive sectors. Considerably more difficult is the representation of the often expressed desire for 

a business-friendly legislation and administration and the lead time for license applications. 

However, residential location factors only indirectly affect the location of business and 

therefore should have a correspondingly smaller impact. Quality of living conditions and en-

vironmental aspects are mainly important for highly skilled workers. Available are indicators 

such as potential noise pollution (e.g. measured by the distance to busy roads), view and 

hillside situation. Using digital maps of Switzerland, these factors can be calculated with GIS 

queries. 

In addition, various firm-specific circumstances have a strong impact on a firm‟s location 

choice: On the one hand, the evaluation of the factors depends essentially on the sector affil-

iation of the firm, on the status in the live-cycle of the products produced as well as the live-

cycle of the firm itself. On the other hand, the existing location is the basis of a local and re-

gional network – also in case of migration; the migrating firm will usually try to avoid losing 

this network. Of course this also applies to employees. If a chosen new site is too far away 

from the previous location, a relocating firm risks losing its human capital. And, obviously, 

the situation is similar for start-ups where the place of residence of the founder plays a deci-

sive role. 

                                                 
26

  The Institute for Transport Planning and Systems (IVT) at ETH Zurich conducts and conducted several re-

search projects on this topic. 
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In contrast to the approaches to model the location choice of businesses previously published, 

crowding-out effects play an increasing role for the spatial allocation of human activities. 

Since the building zones in preferred locations are fully developed, certain households and 

firms are obliged to choose less attractive locations in neighbouring municipalities. Similar to 

firm-specific characteristics, crowding-out effects are rarely considered in existing studies. 

Because they decisively influence location choice behaviour of firms, crowding-out effects 

should generally be included in new location choice models. 

 

  



Location choice of firms ___________________________________________________________________________  

52 

2.7 References 

Almus, M. and E.A. Nerlinger (1999) Growth of new technology-based firms: Which factors 

matter?, Journal Small Business Economics, 13 (2) 141-154. 

Andress, H.J., J.A. Hagenaars and S. Kühnel (1997) Analyse von Tabellen und kategorialen 

Daten : log-lineare Modelle, latente Klassenanalyse, logistische Regression und GSK-

Ansatz, Springer, Berlin. 

Benson, L. (2006) Neugründungen und Schliessungen von Unternehmen: Der Kanton 

St.Gallen im inter- und intrakantonalen Vergleich, 1999 bis 2004, Statistik aktuell, 12, 

Fachstelle für Statistik Kanton St.Gallen, St.Gallen. 

Ben-Akiva, M.E. and S.R. Lerman (1985) Discrete choice analysis: theory and application to 

travel demand, MIT Press, Cambridge. 

Bodenmann, B.R. (2005) Modelle zur Standortwahl von Unternehmen, Arbeitsberichte 

Verkehrs- und Raumplanung, 336, Institut für Verkehrsplanung und Transportsysteme 

(IVT), ETH Zürich, Zürich. 

Bodenmann, B.R. (2006) Lebenszyklusmodelle für Unternehmen in der Raumplanung, 

Arbeitsberichte Verkehrs- und Raumplanung, 393, Institut für Verkehrsplanung und 

Transportsysteme (IVT), ETH Zürich, Zürich. 

Bodenmann B.R. (2007) Modelle zur Standortwahl von Unternehmen, in T. Bieger, C. Lässer 

and R. Maggi (eds.) Jahrbuch 2006/2007 Schweizerische Verkehrswirtschaft, SVWG, 

St. Gallen. 

Bondonio, D. and R.T. Greenbaum (2007) Do local tax incentives affect economic growth? 

What mean impacts miss in the analysis of enterprise zone policies, Regional science 

and urban economics, 37 (1) 121-136. 

Brouwer, A.E. (2004) The inert firm: why old firms show a stickiness to their location, 44th 

ERSA congress, Porto, August 2004. 

Bundesamt für Statistik (2005) Statistik zur Unternehmensdemografie (UDEMO): 

Grundlagen und Methoden, Statistik der Schweiz: 6 Industrie und Dienstleistungen, 

2005, Bundesamt für Statistik (BFS), Neuenburg. 

Bürgle, M. (2006) Modelle der Standortwahl für Arbeitsplätze im Grossraum Zürich zur 

Verwendung in UrbanSim, Arbeitsberichte Polyprojekt Zukunft urbane 

Kulturlandschaften, 8, NSL, ETH Zürich, Zürich. 

Cahuc, P. and A. Zylberberg (2006) The Natural Survival of Work: Job Creation and Job De-

struction in a Growing Economy, MIT Press, Cambridge. 

Dijk van, J. and P.H. Pellenbarg (2000) Firm relocation decisions in The Netherlands: An 

ordered logit approach, Papers in regional science, 79 (2) 191-219. 

Eisenhut, P. (2005) KMU-Umfrage: Wo drückt die KMU der Schuh?, Industrie- und 

Handelskammer St.Gallen-Appenzell IHK, St. Gallen. 

Elgar, I. and E.J. Miller (2010) How Office Firms Conduct Their Location Search Process?, 

International Regional Science Review, 33 (1) 60-85. 



Location choice of firms ___________________________________________________________________________  

53 

Elgar, I. and E.J. Miller (2007) Office Location Decisions: Analysis of the Results of SOLD, 

paper presented at the 86th Annual Meeting of the Transportation Research Board, 

Washington D.C., January 2007. 

Fritsch, M. and O. Falck (2007) New Business Formation by Industry over Space and Time: 

A Multidimensional Analysis, Regional Studies, 41 (2) 157-172. 

Fritsch, M., U. Brixy and O. Falk (2006) The effect of industry, region and time on new 

business survival - A multi-dimensional analysis, Review of Industrial Organization, 28 

(3) 256-306. 

Fröhlich, P., T. Frey, S. Reubi and H.-U. Schiedt (2004) Entwicklung des Transitverkehrs-

Systems und deren Auswirkung auf die Raumnutzung in der Schweiz (COST 340): 

Verkehrsnetz-Datenbank, Arbeitsberichte Verkehrs- und Raumplanung, 208, Institut für 

Verkehrsplanung und Transportsysteme (IVT), ETH Zürich, Zürich. 

Fujita, M. and J.F. Thisse (1996) Economics of Agglomeration, Journal of the Japanese and 

international economies, 10, 339-378. 

Gibrat, R. (1931) Les inégaliteé économiques, Recueil Sirey, Paris. 

Grossi, A. (2005) Unternehmensdemografie Daten 2003, BFS Aktuell: 6 Industrie und 

Dienstleistungen, 2005, Bundesamt für Statistik (BFS), Neuenburg. 

Hilber, C. (1999) Standortattraktivität, Liegenschaftspreise und Mieten, WWZ-

Forschungsbericht, 1999 (4) , Wirtschaftswissenschaftliches Zentrum WWZ, 

Universität Basel, Basel. 

Hu, W., L.J. Cox, J. Wright and T. R. Harris (2008) Understanding Firms‟ Relocation and 

Expansion Decisions Using Self-Reported Factor Importance Rating, The Review of 

Regional Studies, 38 (1) 67-88. 

Hutter, T. (2005) Neugründungen und Überlebensraten von Unternehmen: Der Kanton 

St.Gallen im inter- und intrakantonalen Vergleich, 1996 bis 2002, Statistik aktuell, 7, 

Fachstelle für Statistik Kanton St.Gallen, St.Gallen. 

Löchl, M. (2010) Applications of spatial analysis methods for under-standing geographic 

variation of prices, demand and market success, Dissertation, ETH Zürich, Zürich. 

Löchl, M., M. Bürgle and K.W. Axhausen (2007) Implementierung des integrierten 

Flächennutzungsmodells UrbanSim für den Grossraum Zürich - ein Erfahrungsbericht, 

DISP, 168, 13-25. 

Maoh, H.F. and P.S. Kanaroglou (2005) Agent-Based Firmographic Models: A Simulation 

Framework for the City of Hamilton, PROCESSUS Second International Colloquium 

on the Behavioural Foundations of Integrated Land-use and Transportation Models: 

Frameworks, Models and Applications, University of Toronto, Toronto, June 2005. 

Matti, E., D. Ackermann and A. Grossi (2003)  Statistik zur Unternehmensdemografie: 

Überlebensraten neu gegründeter Unternehmen, Bundesamt für Statistik (Hrsg.), BFS 

Aktuell: 6 Industrie und Dienstleistungen, 2003, BFS, Neuenburg. 

Moeckel, R. (2006) Business location decisions and urban sprawl: a microsimulation of 

business relocation and firmography, Dissertation, Universität Dortmund, Dortmund. 

Pellenbarg, P.H. (2005) Firm migration in the Netherlands, 45th ERSA congress, 

Amsterdam, August 2005. 



Location choice of firms ___________________________________________________________________________  

54 

Pellenbarg, P.H., L.J.G. van Wissen and J. van Dijk (2002) Firm relocation: state of the art 

and research prospects, SOM-theme D: Regional Science, 31, University of Groningen, 

Groningen NL, http://irs.ub.rug.nl/ppn/239690737, Dezember 2007. 

Porter, M.E. (1990) The competitive advantage of nations, Free Press, New York. 

Porter, M.E. (1999) Wettbewerb und Strategie, übersetzt von S. Gebauer, Originaltitel: On 

competition, 1998, Econ, München. 

Schönebeck, C. (1996) Wirtschaftsstruktur und Regionalentwicklung - Theoretische und 

empirische Befunde für die Bundesrepublik, Dortmunder Beiträge zur Raumplanung, 

Blaue Reihe, 75, Institut für Raumplanung IRUP, Universität Dortmund, Dortmund. 

Seifert, J. (2004) Log-lineare Modelle, Universität Trier, http://jan.seifseit.de/skripte/body 

_skripte.php, June 2007. 

Sutton, J. (1997) Gibrat's Legacy, Journal of economic literature, 35 (1) 40-59. 

Tschopp, M. (2007) Verkehrsinfrastruktur und räunliche Entwicklung in der Schweiz 1950-

2000, Dissertation, Universität Zürich, Zürich. 

Valda, A. and R. Westermann (2004) Die brachliegende Schweiz - Entwicklungschancen im 

Herzen von Agglomerationen, Bundesamt für Raumentwicklung und Bundesamt für 

Umwelt, Wald und Landschaft, Bern. 

Wagner, J. (2005) Firmenalter und Firmenperformance: Empirische Befunde zu 

Unterschieden zwischen jungen und alten Firmen in Deutschland, Working Paper 

Series in Economics, 15, University of Lüneburg, Lüneburg, http://www.uni-

lueneburg.de/vwl/papers/, Dezember 2006. 

Wissen van, L. and V. Schutjens (2005) Geographical scale and the role of firm migration in 

spatial economic dynamics, 45th ERSA congress, Amsterdam, August 2005. 

 



Location choice of firms ___________________________________________________________________________  

55 

3 Company decisions on location choice 

Case study: St. Gallen region 

 

Authors 

Balz R. Bodenmann 

Institute for Transport Planning and Systems, ETH Zurich, Switzerland 

Email: bodenmann@ivt.baug.ethz.ch 

Kay W. Axhausen 

Institute for Transport Planning and Systems, ETH Zurich, Switzerland 

Email: axhausen@ivt.baug.ethz.ch 

 

Publication 

This paper was initially published in the reviewed German journal Raumforschung und Rau-

mordnung (RuR) edited by Germany‟s leading institutions in spatial sciences: the Academy 

for Spatial Research and Planning (ARL) - Leibniz Forum for Space Sciences, the Leibniz In-

stitute for Regional Geography (IfL), the Institute for Regional and Urban Development Stud-

ies (ILS), the Leibniz Institute of Ecological and Regional Development (IÖR) and the Leib-

niz Institute for Regional Development and Structural Planning (IRS).  

 

Bodenmann, B.R. and K.W. Axhausen (2008) Schweizer Unternehmen - quo vadis? 

Firmendemographische Trends am Beispiel des Wirtschaftsraums St. Gallen, 

Raumforschung und Raumordnung, 66 (4) 318-332. 

 

  



Location choice of firms ___________________________________________________________________________  

56 

Abstract 

This paper explores the business demographics of the Swiss cantons of St. Gallen and the two 

Appenzells for the period from 1991 to 2006 using entries to the business registers of the the-

se three cantons. Of particular interest are the influences of age, size, industry and location on 

company migration behaviour. In addition, the central spatial distribution of business for-

mations and closures is observed. In a first step, the interrelations are described for the ob-

served business demographic results. Then, the individual effects are tested and quantified 

with a logit-loglinear model. The model selected makes it possible to explore and quantify the 

interaction effects between the variables on business demographic behaviour. The results 

prove that all four factors influence the demographic behaviour of companies. The compari-

son between the influence of age and size show that age is the predominant variable on mi-

gration behaviour where the size of a business has a noticeable effect on the exit rate. 

 

Keywords: business demographics – migration – company formation – closure – spatial dis-

tribution – logit-loglinear model – St.Gallen – Commercial register – IVT ETH Zürich 
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3.1 Background 

The change in our economic structure is of central significance for our society. This change 

expresses itself in two basic phenomena: first, it changes the distribution of companies in the 

individual sectors, for example, the various documented tertiarization of the economy. Se-

cond, it allows the spatial distribution of businesses to be observed. In this way, it can be seen 

that retail centres areas are continually moving from the city centre (formerly as department 

stores on Bahnhoftstrasse in Zurich) to the edges of the agglomerations (new shopping cen-

tres on the “green meadows“). This tendency leads to a situation where, among other things, 

workplaces, tax income or provision of centrally located services (post office, shops, and doc-

tors) are spatially changed. In particular, this leads inevitably to a financial redistribution be-

tween the cities and additional problems: overloading the road network with accompanying 

noise pollution, the loss of a basic provision of services, resident out-migration with its result-

ing vacant buildings while the costs for the maintenance of the city infrastructure remain the 

same. 

A spatial planning perspective especially points up the challenges of a change in economic 

structure and the changed preferences for the choice of a business location connected with it. 

In Switzerland, for example, it has been established that while industrial zones the size of the 

canton of Geneva lie fallow (Valda and Westermann, 2004), in certain other locations new 

industrial zones must be created in order to keep pace with the needs of the economy. One 

example is the rezoning of 55 hectares of agricultural land in an industrial area near Galmiz in 

the Canton of Freiburg, which has led to intense discussions (Bundesamt für Raumentwick-

lung, 2006).  

Because of the requirement stipulated by law for a “provident use of the land“, it is important 

for spatial planning to observe changes in the economic structure more closely. Therefore, the 

development of the business demographics – or firmographics – will be examined along the 

same lines as the demographic investigations on residents. In addition to the frequently stud-

ied business formations and closings in Switzerland, migrations play an essential role. These 

demographics communicate information from an economic view on the preferences of com-

panies in location selection. In addition to new firm establishments and closing of firms, mi-

grations are an important issue in this research. In several countries research has been con-

ducted on this topic. But, these models generally focus only on partial aspects of business 

demography. In particular, survival rates and migration of businesses are in the centre of in-

terest. However, this paper will a) test the consistency of the Swiss results with the results al-

ready published and b) merge these partial models into a comprehensive model. The estimat-
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ed parameters are used c) as a basis for further land-use models of the ETH Zurich (see Löchl 

et al., 2007). 

Using data from the Commercial Registers of the cantons of St. Gallen, Appenzell Ausser-

rhoden and Appenzell Innerrhoden from the years 1991 to 2006, this work investigates the 

behaviour of the firms observed. In a first step, the connections are described quantitatively. 

Subsequently, the suspected effects are tested with a logit-loglinear model and quantified. 

The chosen model allows studying the effects of individual business properties on the com-

pany's demographic behaviour and to quantify these effects. In contrast to already published 

studies (especially in Europe and America), the presented model includes migration behav-

iour as well as closing of companies and takes all factors of the model into account simulta-

neously. This makes it possible to quantify the hitherto neglected interaction effects. 

Section 3.2 provides an overview of recent studies on firmographics and explains the ap-

proach taken. In section 3.3, the trends observed in the case study area are discussed. The fo-

cus of this paper is put on the frequency of firmographic events, their spatial distribution, sur-

vival rates at their location and distances of migration. In section 3.4, these results are sum-

marized in a model and the individual effects quantified. The main findings of this work and 

an outlook regarding further research close this paper in the conclusion section. 

3.2 Theoretical framework and data 

3.2.1 Previous investigations of business demographics 

Comprehensive business demographic investigations are relatively scarce at this time, in that 

corresponding databases are not sufficiently available. Many works are therefore based most-

ly on their own surveys or are occupied with partial areas of business demographics: econom-

ic and political considerations are first of all interested in the profits or loss of workplaces as a 

result of formations or closings of businesses. From an economic viewpoint, Gibrat‟s Law
27

 

in particular, is controversially discussed. On-going works devoted to this topic are in pro-

gress. 

Mainly concerned with business formations and closings in Switzerland, are works by, among 

others, Benson (2006), Hutter (2005), Grossi (2005) and Matti et al. (2003). These research 

projects base on the statistics on business demography (UDEMO) of the Federal Statistical 

                                                 
27

  Gibrat (1931) put forth the hypothesis that the growth of a company has no connection with its size.  
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Office (FSO). This data set includes all active companies in Switzerland and allows evalua-

tions from year 1997 onwards. In Germany, already in the 1990s, research at the micro level 

has been published (e.g. Wagner, 1994; Brüderl et al., 1996). Various authors (e.g. Fritsch et 

al. , 2006, Wagner 2006) examined data from the Social Statistics since 1977. They unani-

mously agree that new businesses are mostly small companies and in the first years of opera-

tion their closing rates are relatively high. With increasing age, closing rates decrease and 

stabilize at 4-6% p.a. (Fritsch et al. 2006). In addition, they show that employment develop-

ment is fundamentally influenced by new business. In Switzerland, around 40 percent of the 

increases in the number of jobs between 1998 and 2001 can be traced back to new companies. 

Similar investigations were also carried out in Germany (among others, Fritsch et al. 2004). 

Moeckel (2006) and Wagner (2005) present good overviews. 

Almus and Nerlinger (1999) researched Gibrat‟s Law using 20,000 companies from the pro-

duction sector that were founded between 1989 and 1996 in West Germany. These rather 

young companies established a clear connection between the company‟s size and growth. Sut-

ton (1997) provides a good overview of this subject. 

Regarding migration, already in the 1970s and 1980s different research projects have been 

accomplished. Especially in the UK, migration behaviour was investigated (among others 

Townroe, 1979). But also elsewhere in Europe, similar work has been published, for instance 

in Germany (Bade, 1979), in the Netherlands, Sweden, France and in Italy (see Pellenbarg et 

al., 2002). After a period of two decades in which only little has been published on this topic, 

various authors resumed this research field in recent years. 

In the Netherlands, in particular, various researches into the migration of businesses have 

been conducted. Van Wissen and Schutjens (2005) and Pellenbarg (2005) examined data-

bases from the Netherlands Chamber of Commerce in relation to this (among others). In an-

other direction, Brouwer (2004), as well as van Dijk and Pellenbarg (2000) are working with 

data from questionnaires. These show unanimously that size and industry affiliation of the 

companies have an essential influence on the migration behaviour of businesses. Pellenbarg 

(2005) gives a comprehensive overview of the investigation of business demographics in the 

Netherlands. Using data from the City of Hamilton, Canada, Maoh et al. (2005) studied the 

demographic behaviour of enterprises in the province of Ontario between 1990 and 1997. 

They show that companies typically move away from centres and that the rate of business 

closures in centres is above average (Maoh and Kanaroglou, 2007). Bünstorf and Guenther 

(2007) analyzed companies in machinery and plant construction in Germany 1949-2002 and 

demonstrate a positive impact of agglomeration effects to location choice. A comparison of 
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recent research results suggests that Swiss companies behave similarly to those from the rest 

of Europe. Therefore, the following working hypotheses will be addressed in this paper: 

 Small and young companies are more often affected by firmographic events than 

older companies (e.g. Fritsch et al., 2006; Wagner, 2006; Brouwer, 2004; Matti et 

al. 2003). 

 Companies of different industries show different behaviour. In particular, location-

based companies - for example, because of needed infrastructure - are relatively lit-

tle affected by migration (amongst others Fritsch et al., 2006; Wagner, 2006; Gros-

si, 2005; Almus and Nerlinger, 1999). 

 Spatial environment affects the behavior of companies. Especially in cities, ag-

glomeration effects cause a high number of new firm establishments. However, as 

space conditions in these locations are narrow, many companies are moving away 

from these areas. 

This paper follows the firmographic approach of Maoh and Kanaroglou (2005). It is assumed 

that the development of the spatial distribution and the number of companies in a region is af-

fected by six variables: new establishments and closure of firms, migration into, out of and 

within a region, as well as mergers and acquisitions. 

3.2.2 Model formation 

The logit loglinear model used here is a special case of the general loglinear models. There-

fore, the general loglinear model is briefly described first. This model is used to investigate 

the cell frequency in (multi-dimensional) tables and shows the interaction effects between the 

various variables and their characteristics. Analogous to the variance analysis, the cell fre-

quencies in a cross table is formulated as a function of a general mean value (or constant) and 

the relevant main and interaction effects. 

In this multiplicative model, the cell frequency Fij in a simple table with two variables A and 

B is calculated by the constant η, the main effect τi
A
 of category i of variable A, the main ef-

fect τj
B
 of category j of variable B, as well as the interaction effect τij

AB
 between category i of 

variable A and category j of variable B (see Andress et al., 1997): 

 Fij
AB

 =  η  τi
A
  τj

B
  τij

AB
          1 

To improve manageability, the logarithmic transformation of the equation 1 is usually used in 

an additive form: 

 Gij
AB

 =  θ + λi
A
 + λj

B
 + λij

AB
         2 
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 with:  Gij = ln(Fij),  θ = ln (η),  λi
A
 = ln (τi

A
),  λj

B
 = ln (τj

B
),  λij

AB
 = ln (τij

AB
) 

In saturated models, all the main and interaction effects are used to calculate the cell frequen-

cy. The appropriate model therefore exactly depicts the observed cell frequency. In unsaturat-

ed models, in contrast, not all effects are considered, especially the parameter of interaction 

effects of higher orders are mostly statistically insignificant and can therefore be ignored. 

These models do not depict the observed cell frequency exactly. To test the conformity of the 

estimated models on the observed distribution, the Pearson-χ
2
 test and the Likelihood Quo-

tient L
2
 (Seifert, 2004) are used. To identify the model, additional restrictions must be intro-

duced. In the model presented here, the corner-point restriction was applied, so that the pa-

rameters of the reference category (respectively, the last category of each variable) were set at 

zero. 

Whereas the general loglinear model examines an unspecific connection between categorical 

data, it is possible with the logit-loglinear model to discover specific connections between a 

dependent categorical variable Ō and for example two independent variables A and B. What 

is of interest in these models is not the quantities of cell frequencies, but the quotient of cell 

frequencies observed of category 1 to the reference category L (Seifert, 2004): 

 Ωijl
ABŌ

 =  Fijl
ABŌ

  /  FijL
ABŌ

        3 

According to equation 2, the calculation for the logarithmised quotient Фij
ABŌ

 gives the fol-

lowing additive form: 

 Фijl
ABŌ

 =  βl
Ō
 + βil

AŌ
 + βjl

BŌ
 + βijl

ABŌ
       4 

 with: Фijl
ABŌ

 =  ln (  Ωijl
ABŌ

  ) 

Because the additive form is being used and the effects are therefore logarithmised, a β of ze-

ro means that the observed effect does not deviate from those of the reference category. The 

more β is removed from zero, the greater therefore is the difference to the reference category, 

where positive values point out a stronger effect, and negative values a lesser effect. 

3.2.3 Data base 

Using a specially developed software programme, the basic information for the years 1990 -

2006 of the registered businesses were transferred from the Commercial Registers of the 

St.Gallen and Appenzell cantons. In order to do this, several characteristics of the businesses 

were calculated for the 31
st
 of December of the above-mentioned years: i.e. the city of resi-

dence, the number of registered persons, and the age of the business. On the basis of the 
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commercial register excerpts, the development of about 54,600 firms could be examined over 

16 years, whereby the number of registered firms increased from 20,600 at the end of 1990 to 

31,600 by the end of 2006. The dataset selected has the advantage that it allows to trace the 

biography of companies nationwide over a relatively long period of time. Therefore, in addi-

tion to new formations and closing of firms, also migrations within Switzerland are recorded. 

Studies with comparable data have only been performed in the Netherlands (Pellenbarg, 

2005). 

 
Table 9 Number of companies at year‟s end by source of the data 

 

 
Reference 

date 

Businesses entered in the 

Commercial Registers 

 Companies with  

BUR data 

Companies without 

BUR data ** 

31. 12. 1990 20,600 (12,500)* 8,200 

31. 12. 1991 21,900 (13,300)* 8,600 

31. 12. 1992 22,400 (14,200)* 8,300 

31. 12. 1993 23,900 (15,100)* 7,800 

31. 12. 1994 23,600 (16,200)* 7,500 

31. 12. 1995 24,200 (17,500)* 6,800 

31. 12. 1996 24,900 (19,000)* 6,000 

31. 12. 1997 25,800 (20,700)* 5,100 

31. 12. 1998 26,200 (22,500)* 3,800 

31. 12. 1999 26,700 (24,300)* 2,500 

31. 12. 2000 27,300 (26,200)* 1,300 

31. 12. 2001 28,000 (27,600)*    400 

31. 12. 2002 28,400 (28,200)*    400 

31. 12. 2003 29,100 29,000    300 

31. 12. 2004 29,900 29,700    300 

31. 12. 2005 30,700 30,600    300 

31. 12. 2006 31,600 31,400    300 

 
Number of companies rounded to 100. 

*  Until 2002, no current data from the business and trade register (BUR) are available; 

 instead, data of 2003 was taken for these years. 

** No information available about the size of the companies; therefore the respective sector  

 was excluded from the company designation and its stated purpose. 

 
 

The business demographic events are quite easily and effectively determined, as far as reloca-

tions are concerned, based on the address information in the trade register. The difference be-

tween genuine formations and closings on the one hand and market entries and exits based on 

mergers on the other hand is, as mentioned above, more difficult to establish. The relevant as-

signment was made with the aid of remarks entered in the registers. Concerning the choice of 

location, the interpretation of data with mergers and takeovers is also ambiguous: in particu-
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lar, no conclusions can be drawn as to whether a company will remain at its existing location. 

However, this concerns on average only 0.6% of businesses. 

In addition, the industry identification (NOGA-Codes
28

) and the size indication (occupational 

class) could be taken from the business and trade register (BUR) of the Federal Office for 

Statistics. According to Bürgle (2006), eight industries are used: Agriculture / mining, goods 

manufacture, construction, wholesale, retail, hotels/gastronomy, transport/communication, 

services/financing and health / education. As can be seen from Table 9, the industry identity 

of the businesses observed can be traced back to the year 2003 almost seamlessly with the 

help of the data from the BUR. For the years 1991 to 2002, the sector affiliation from the year 

2003 were used. Firms that were deleted from the business and trade register before 2003 

were retrieved on the basis of the company name and its goals. Any changes in sector identity 

of the firms before 2003 were not considered. The size indications could not be retrieved. 

Therefore this information is only available from the BUR for the years 2003-2006. 

The considered study area is located in eastern Switzerland between Lake of Constance, the 

Canton of Zurich and the border with Austria, respectively. The advantage of this region is 

the fact that it includes rural as well as urban areas. Apart from several small cities with 

10,000 to 25,000 inhabitants, the city of St. Gallen with around 70,000 inhabitants is the most 

important centre in the region. 

3.3 Empirical Results 

3.3.1 Business demographic events 

The relationship between the number of genuine formations and the number of genuine clos-

ings is clearly differentiated between the sectors (see Figure 12). Fast-growing industries such 

as health and education have a relatively higher entry rate, with only a few closures regis-

tered: on average, annually 9% of all enterprises in this sector were newly founded in the 

years from 1991 to 2006 and only 3% were closed. On the other hand, stagnating industries 

clearly show a more balanced ratio. In commercial and industrial businesses (goods manufac-

ture), annually around 4% of all businesses were newly founded and 3% were closed. A simi-

lar proportion shows wholesale and retail, but at a much higher level (7% start-ups each, and 

4 and 5% closures respectively). 

                                                 
28

  NOGA: nomenclature générale des activités économiques (BFS, 2005). 
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Figure 12 Percentage of genuine business formations and closures (1991-2006) 

 
 

 
 
 

Regarding formations and closures, the structures appear in the first and second sector (agri-

culture / mining, manufacturing, construction) to be considerably less dynamic than in the 

third sector. One reason for this outcome certainly is the fact that companies in the first and 

second sector tend to have relatively high barriers to market entry: On the one hand, they are 

more capital intensive than service industries; on the other hand, their markets are generally 

saturated. With respect to dynamics, gastronomy attracts attention: with 10% of formations 

and 8% closures it surpasses considerably the other industries. This could be due to the rela-

tively large dependency on locations and persons of the establishments in gastronomy. The 

biggest influence on the overall economic structure, however, has the service industry, pro-

ducing 667 formations (7%) and 363 closures (4%). Thus, since 1991 this industry increased 

by 4,900 companies due to a higher number of formations than closures. 

Similar to these results, Fritsch et al. (2006) show for Germany that companies in gastronomy 

have a fundamentally low whereas health care companies have a relatively high survival 

probability. Additionally, for Switzerland Grossi (2005) shows that start-ups and closures 

generally affect small businesses. This is certainly related to the fact that young companies 

are often also small businesses. 

Generally, the relationship between in-migrations and out-migrations, in contrast to the pre-

viously described market entries and exits, is quite balanced. The case study area shows a an-
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nually total of 154 in-migrations against 149 out-migrations. On the basis of these minor dif-

ferences, only the out-migrations from a location will be taken into account in the following. 

In Figure 13, the percentages of businesses that leave their location are depicted according to 

sector. The industry of Services/Finances registers the highest number of relocations: between 

1991 and 2006, annually 6.0% of the businesses in this sector moved to another location. 

However, in the sector of gastronomy annually only 2.6% leave their site. Considering the 

high exit rate, however, the extraordinarily strong dynamics of the gastronomy sector be-

comes clear. As expected, the migration rates for agriculture and mining (3.0%) and for retail 

(3.5%) are also well below average. 

Similar analyses have been performed in the Netherlands by van Steen (2005). He studied 

2,000 companies over a period of five years and calculated an annual average removal rate of 

5.7% - this is comparable to the results discussed in this thesis. 

 
Figure 13 Percentage of businesses that leave their site (1991-2006) 

 
 

 
 
 

Figure 14 shows the development of address changes with increasing company age. The 

number of companies with relocations within the municipality remains almost constant in the 

process of aging: it sinks from 3.5% to 2.7% after about 20 years of age only to slowly in-

crease again. After about 35 years, the quota returns to roughly starting level. Relocations 

across city boundaries give a different picture: young companies migrate with an annual rate 

of 3.1% in the early years clearly more often than older companies. At first, the migration rate 
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increases strongly and later only decreases slightly achieving a level of 0.7% at about 35 

years. Address changes within the municipality and relocations to another municipality, 

therefore, do not appear to be sharing the same regularities. Relocations across very short dis-

tances are hardly influenced by the age of an enterprise. Where larger distances are con-

cerned, however, age plays a stronger role. Businesses usually encounter basic location deci-

sions within the first few years. 

In particular, Brouwer (2004) deals extensively with the frequency of firm relocations with 

regards to age. In line with these results, he shows that older firms tend to be larger and less 

likely to move than younger companies. 

 
Figure 14 Percentage of businesses with address changes by firm age (1991-2006) 
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3.3.2 Spatial patterns 

Figure 15a presents the relative frequency of migrations between municipalities within the 

case study area.
29

 The large migrations take place in the agglomerations: in smaller agglom-

erations between the core city and the agglomeration municipalities, and in the agglomeration 

of St. Gallen in addition, between the larger agglomeration municipalities. However, the rela-

tive frequency of migrations with shorter distances between the municipalities clearly in-

creases. 

 
Figure 15 Migration frequency and balance between municipalities (1991-2006) 

 
 
a) Frequency of migrations  

 

b) Balance of migrations 

 
 
Source: Boundaries of Swiss cantons GG25 © 2006 swisstopo (DV33492.2) 

 
 

When the balances of migrations between municipalities in the case study area are consid-

ered, we see a quite similar image. In Figure 15b, the relevant migration directions are repre-

sented (balance between the two migration directions). The city of St. Gallen is a big "suppli-

er" for businesses. In particular, businesses move preferably into the border municipalities, 

that is, not into the peripheral municipalities. A clear out-migration of businesses in the direc-

tion of St.Gallen however is only evident for the municipalities of St. Margrethen and Appen-

zell. In the smaller municipalities, businesses also follow the general trend of moving out of 

the core city. Van Wissen and Schutjens (2005) produced similar results in the Netherlands: 

                                                 
29

 The number of migrations was divided by the number of companies registered in the two municipalities. This 

takes into account that between large municipalities, the probability of migrations increases due to the over-

all number of companies. 

25.2%   of   businesses 0.8%    to    +32    businesses +1      to from 



Location choice of firms ___________________________________________________________________________  

68 

4.7% of the companies located 1999 in centres migrated until 2001 in another centre area. 

Only 0.8% selected peripheral areas. Hence, the main migrations appear to be within or be-

tween the agglomerations.  

The example of the city of St.Gallen shows that the core cities of agglomerations play an ex-

tremely important role for companies. Figure 16 shows the net balances of formations and 

closures in municipalities compared with the net balances due to migrations. It shows that, 

compared to other municipalities, cities denote more formations and also more outbound mi-

grations of firms. For example, in the city of St.Gallen 1991-2006 new formations of compa-

nies exceeded closures by approximately 2,240 companies. During the same period, the num-

ber of outbound migrations exceeds inbound migrations by 330 companies. Thus, since 1991 

the number of firms in the city of St.Gallen increased considerably in spite of significant emi-

gration rates. This indicates that the breeder and filter theory of Thompson (1975) and ag-

glomeration effects do have a remarkable effect on young companies. 

 
Figure 16 Balance of formations, closures, and migrations in municipalities (1991-2006) 

 
 

a) Net balance of formations and closures 

 

b) Net balance of migrations 

 
 
Source: Boundaries of Swiss municipalities GG25 © 2006 swisstopo (DV33492.2) 

 
 

Comparing the balances of migrations in the three cantons of the case study area, we notice 

that Appenzell Innerrhoden has only positive values. Like in over-regional migrations (e.g. to 

the canton of Zug) this is caused by tax differences or other governmental influences. The 

evolution of migration directions over time shows that the major currents remain constant. 
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But, with the economic boom in the time period from 2002 to 2006 an increased frequency of 

migrations was observed. In particular, outbound migration from the city of St.Gallen in-

creased over this period. These results suggest that, regarding migration decision and location 

choice, firms‟ behavioral pattern differs strongly between center and periphery. 

In line with the research results of van Wissen and Schutjens (2005) in the Netherlands, a 

slight migration trend from the centre to the periphery can be detected: in the region of St. 

Gallen 1991-2006, 258 companies moved towards the periphery, while 221 companies 

moved towards the centre. 

3.3.3 Residence times of firms 

The residence time of an enterprise at a specific site actually depends on whether the specific 

company was (genuinely) founded at that location, or existed already. The likelihood, that a 

genuine founded business is still present at its original site after one year is 85%, after three 

years, it‟s 65% and after ten years, only 29%. In contrast, the respective duration of residency 

for an imported or not-genuine founded business is clearly longer: after one year, it is 92 %, 

after 3 years, 75% and after 10 years, 38%. As Figure 17 impressively shows, the slope of 

both curves declines with increasing residency duration, i.e., the longer an enterprise remains 

in one location, the greater the possibility that that enterprise will also be there the following 

year. Both curves closely follow a negative exponential curve (with a coefficient of determi-

nation r
2
 = 0.99). 

When in-migrations and formation cohorts of different time periods are compared, it's notice-

able that the rates of residency deviate at most 3% from the mean, as represented in Figure 

17. The influence of economic trends seems therefore to be insignificant concerning whether 

a business remains in one specific location. 

For the Canton of St. Gallen in Switzerland, Hutter (2005) and Matti et al. (2003) produced 

similar results for the survival of companies – however, they possessed only data of survival 

rates for periods of one-, two- and four-year-old companies. Matti et al. (2003) also show that 

the jobs created by new start-ups remain constant in the early years – despite the closure of a 

large proportion of new businesses in the first years of operation. Fritsch et al. (2006) reveal 

for the survival rates also a trend similar to a negative exponential curve. In addition, they 

show that survival rates are higher in manufacturing than in services. Almus and Nerlinger 

(1999) and Wagner (2006) supply also analogous results. 
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Figure 17 Migration rates by company age (average of cohorts 1991-2005) 

 
 

 
 
 

3.3.4 Distances involved 

Based on residency information in the trade register, the distance involved in relocations can 

be estimated. Figure 18 shows the number of migrations by distance between 1991 and 

2006.
30

 The number of in- and out-migrations is almost identical and resembles a negative 

exponential curve, which is obviously disturbed between distances of 70 to 100 km. A rela-

tively large number of in- and out-migrations with the agglomeration of Zurich are responsi-

ble for this. In the distances between 30 and 60 km, the in and out-migrations with the ag-

glomeration of Winterthur lead to a small distortion of the curve. The influence of other cities 

and agglomerations is marginal. It indicates that, at least across larger distances, migrations 

happen first between the centres. When relocations in the economic region of St.Gallen are 

observed and the influence of the big centres of Zürich and Winterthur are eliminated, the 

curve slopes almost exactly into a negative exponential. (r
2
 = 0.99 for distances up to 80 km). 

Several research works examine distances involved in firm relocations. However, they gener-

ally study distances only indirectly by the detection of migrations between zones and regions 

                                                 
30

 In the evaluation of distances, migrations within cities were not included. The distances between the locations 

were calculated at the Institute for Transport Planning and Systems at ETH Zürich and refer to the distance 

travelled by car between the centers of the municipalities in question (Fröhlich et al., 2004). 
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(e.g. Van Wissen and Schutjens, 2005). For example, van Steen (2005) notes that 66% of all 

firm relocations in Denmark occur within the municipality, 79% within the region (NUTS-3) 

and 86% within the province. These values correspond roughly to results for the region of 

St.Gallen: 63% of registered address changes occur in the same municipality, 75% and 84% 

in the district and in the canton, respectively. Due to smaller surface areas of cantons, districts 

and municipalities, the values for Switzerland are likely to be somewhat smaller than for the 

rest of Europe. 

 
Figure 18 Number of residence changes by distance (1991-2006) 

 
 

 
 

 

Among others, van Wissen and Schutjens (2005) found that with respect to the distance trav-

elled, the size of the companies plays an important role. They point out that relocating firms 

are rather small. This is in line with the results in the region of St. Gallen: in the dataset stud-

ied for the years 2003-2006 annually only one or two companies relocated across municipali-

ty border. More than half of the registered migrations involve micro enterprises. Over all dis-

tances, micro enterprises migrate more often than larger companies. Surprisingly, the migra-

tion frequencies of small and medium-sized companies keep approximately the same for 

distances of more than 40 km. 
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3.4 Loglinear model 

3.4.1 Variables and model 

In order to ensure that the multi-dimensional table contains no accidentally empty cells, the 

characteristics of the companies are aggregated and when possible summarised to dichoto-

mous variables. This has the additional benefit that correlations between variables and the da-

ta quality can be considered. Based on the information presented in the previous chapters, the 

effects of the following variables in the model were tested: 

 Firmographic events (Ō): relocation within the city, migration out of the city over 

a short or long distance (up to 20 km or over 21 km), closure of a company and no 

event.  

 Age since business formation (A): divided into four age quartiles (1 to 4 business 

years, 5 to 10, 11 to 20, and 21 and older). 

 Number of years operating at the location (B): companies new to their location (1 

to 4 business years) and other companies (5 business years and longer). 

 Company size (C): Large companies (10 or more employees), other companies 

(small and micro-companies as well as companies that are inactive according to the 

BFS. 

 Growth in the sector (D): growth phase (number of employees increasing in the 

corresponding sector, and companies become larger, other phases. 

 Location-dependency of the sector (E): location-dependent companies based i.e. 

on product manufacture (industries of the first and second sectors, retail businesses, 

gastronomy, personal services), other industries. 

 Sectors (F): agriculture/mining, goods production, construction, wholesale trade, 

retail trade, hotels/gastronomy, transport/communication, health/education, ser-

vice/finances.  

 Type of municipality at the present domicile (G): large and medium-sized cen-

tres, small centres/suburban municipalities, peri-urban municipalities, industri-

al/tertiary/agrarian municipalities (BFS, 2005)
31

. 

In each variable, the most numerous category (e.g. companies with no firmographic event, 

businesses in the service sector), or the category with the largest number of possible values 

(e.g. the fourth quartile regarding age of companies with a variance of 21 to 115 years) has 

been designated as reference category. 

                                                 
31

 The division based on the nine main types of the BFS (2005), where the centres in large centres and medium 

or small centres are subdivided. (see 22 class types of the BFS). Mid-sized centres in the case study area are 

the cities of St. Gallen and Wil. Small centres are Herisau, Rorschach, Altstätten, Buchs and Wattwil. 
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Results of a general loglinear model showed that the interaction effects of third and higher 

order have no significant effect on the model. Therefore, in the following three logit-loglinear 

models are tested: a) the first model in addition to the general effect of the dependent variable 

Ō,considers the main effects of independent variables A to G to Ō and all the interaction ef-

fects of second order. Results show that only a few interaction effects are significant: AGŌ 

(age * type of municipality), DEŌ (growth industry * location dependency) und DFŌ (growth 

sector * sectors). Therefore, in model b), with the exception of the effects AGŌ, DEŌ and 

DFŌ, all interaction effects of second and higher order are omitted. Model c) allows the com-

parison with a very restricted model that only considers the general effects of Ō and the main 

effects of AŌ to GŌ. This minimal model shows the magnitude of improvement by the con-

sideration of second order interaction effects. 

 
Table 10 Comparison of different logit-loglinear models 

 

 Model Likelihood ratio degrees of freedom  

 
 a) Ō, AŌ…GŌ, ABŌ…FGŌ 2983 8664  

b) Ō, AŌ…GŌ, AGŌ, DEŌ, DFŌ 3741 9068  

c) Ō, AŌ…GŌ 4971 9140  

 
 
Ō Firmographic events, 

A Age since business formation, 

B Number of years operating at the location, 

C Company size,  

D Growth in the sector,  

E Location-dependency of the sector,  

F Sectors,  

G Type of municipality. 

 
 

The estimated parameter values of the three models are relatively robust. The fit of the cus-

tomized second model is significantly better than the average of the other two. But, in con-

trast to the first model, much fewer categories are used. Therefore, the following chapter will 

focus on the results of the second model. 
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3.4.2 Model estimation 

The parameter estimations of the logit-loglinear models are summarised in Table 11. The 

general effects reflect the fundamental distribution of the probability that the appropriate 

firmographic event will appear. Companies that have neither relocated nor closed serve as 

reference category. Because the largest probability is that no firmographic event will occur, 

the other parameters result in relatively large negative values. The probability of a move with-

in the same city is clearly larger than that for a closure. The least likely event is a move over a 

great distance.  

Regarding the effects of age, as expected, the probability of moving (over all distances) de-

creases with increasing age. Young companies move relatively often and across greater dis-

tances. With increasing operating age, the probability of relocating, as well as the distances 

observed, is reduced. This allows the conclusion that companies choose their basic location in 

the first years of operation. With increasing age, with more established customer and employ-

ee bases, relocating becomes more problematic and is avoided. Older companies, with more 

than 20 years of operation, almost never move and if they do, then they usually remain in the 

same city or are finally dissolved instead.  

New to a location or newly founded companies tend to move less often within city limits. In 

contrast, the probability of a move outside the city limits is significantly higher. Larger busi-

nesses (with more than 10 employees) move less often outside the city limits than small or 

micro-businesses. In addition, it seems that the size of the business reduces the probability of 

a business closure. 

Businesses in the growth industries often move outside the city limits, and especially over 

great distances. Such businesses consequently tend to seek better locations and take the cost 

and effort of greater moving distances into account. Apparently, the municipality of the cur-

rent location can no longer fulfil the needs of these businesses. One example could be a lack 

of available building land. It is interesting to observe that companies in growth sectors are 

relatively often affected by closings. Assuming that such companies also achieve higher re-

turns, probably also fiscal and other business development measures of authorities may play a 

role for these companies. 

As expected, businesses in industries that are dependent on their location because they must 

ensure goods production or be near their customers or suppliers are significantly less often af-

fected by relocations than location independent businesses. The difference becomes signifi-

cantly larger with increasing distance. However, for location-dependent businesses in growth 

industries, these effects cancel each other out. 
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Table 11 Interaction effects between selected business groups A-E and their behaviour Ō 

 

 
Parameter estimation (a) 
 
 

Migration 
within  

municipality 

Migration  
1-20 km 

 

Migration  
21- km 

 

Business 
closures 

 

No 
event 

 

General effects -2.900** -5.671** -6.242** -4.935** 0 (b) 

      

Age quartile (A)      

1. age quartile (1. - 4. year) -0.100 1.359** 1.798** 0.275* 0 (b) 

2. age quartile (5. - 10. year) -0.063 1.410** 1.501** 0.278** 0 (b) 

3. age quartile (11. - 20. year) -0.111 0.956** 0.970** -0.334** 0 (b) 

4. age quartile (21. - 115. year) 0 (b) 0 (b) 0 (b) 0 (b) 0 (b) 

      
New at location (B)      

New (1
st
 to 4

th
 business year) -0.251** 0.231** 0.167* 0.087 0 (b) 

Other businesses 0 (b) 0 (b) 0 (b) 0 (b) 0 (b) 

      
Larger businesses (C)      

Larger businesses -0.016 -0.329** -0.465** -0.704** 0 (b) 

Other businesses 0 (b) 0 (b) 0 (b) 0 (b) 0 (b) 

      

Growth in the sector (D)      

Growth industries -0.061 0.140 0.444** 0.533** 0 (b) 

Other businesses 0 (b) 0 (b) 0 (b) 0 (b) 0 (b) 

      
Location-dependency (E)      

Location-dependent -0.223** -0.952** -1.555** -3.823** 0 (b) 

Other businesses 0 (b) 0 (b) 0 (b) 0 (b) 0 (b) 

      

Sectors (F)      

Agriculture/Mining -0.383** 0.027 0.810* 3.928** 0 (b) 

Goods production -0.191** 0.660** 1.233** 3.663** 0 (b) 

Construction 0.017 -0.062 0.118 -13.572** 0 (b) 

Wholesale trade -0.252** 0.096 0.562** 0.385** 0 (b) 

Retail trade -0.370** 0.549** 1.206** 4.610** 0 (b) 

Hotels/Gastronomy -0.726** 0.253 1.112** 5.191** 0 (b) 

Transport/Communication 0.005 -0.288 -0.758* -0.552 0 (b) 

Health/Education 0.186 0.572 -0.992 -13.634** 0 (b) 

Service/Finance 0 (b) 0 (b) 0 (b) 0 (b) 0 (b) 

      

Municipality type(G)      

Large and mid-sized centre -0.222** 0.334 1.062** -0.229 0 (b) 

Small/suburban centres -0.333** 0.363 0.826** -0.176 0 (b) 

Peri-urban municipality -0.080 0.184 0.965** 0.207 0 (b) 

Industrial/agrarian municipality 0 (b) 0 (b) 0 (b) 0 (b) 0 (b) 

      
./. 
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continuation of Table 11 

 
 

Migration 
within  

municipality 

Migration  
1-20 km 

 

Migration  
21- km 

 

Business 
closures 

 

No 
event 

 

Age quartile (A)      

* municipality type (G)      

1. age-q. * large centres 1.018** -0.434 -0.793** 0.834** 0 (b) 

1. age-q. * small centres 0.471** -0.178 -0.775** 0.578** 0 (b) 

1. age-q. * peri-urban m. 0.132 0.076 -0.954** 0.019 0 (b) 

1. age-q. * agrarian m. 0 (b) 0 (b) 0 (b) 0 (b) 0 (b) 

      

2. age-q. * large centres 0.583** -0.367 -0.771** 0.589** 0 (b) 

2. age-q. * small centres 0.201* -0.077 -0.736** 0.329* 0 (b) 

2. age-q. * peri-urban m. -0.225 0.161 -1.018** -0.289 0 (b) 

2. age-q. * agrarian m. 0 (b) 0 (b) 0 (b) 0 (b) 0 (b) 

      

3. age-q. * large centres 0.377** -0.452 -0.858** 0.548** 0 (b) 

3. age-q. * small centres 0.107 -0.115 -0.733** 0.312* 0 (b) 

3. age-q. * peri-urban m. 0.044 -0.132 -1.034** 0.01 0 (b) 

3. age-q. * agrarian m. 0 (b) 0 (b) 0 (b) 0 (b) 0 (b) 

      
Growth in the sector (D)      

* Location-dependency (E)      

Growth * location-dependent -0.187 0.492* 0.944** 4.317** 0 (b) 

Growth * other businesses 0 (b) 0 (b) 0 (b) 0 (b) 0 (b) 

      
Growth in the sector (D)      

* sector (F)      

Growth * agriculture/mining -0.597 -18.139 0.251 -23.189 0 (b) 

Growth * goods production 0.103 -0.406 -1.202** -4.237** 0 (b) 

Growth * construction 0.002 0.064 -0.545 0.000 0 (b) 

Growth * wholesale trade -0.059 0.091 -1.220** -0.617** 0 (b) 

Growth * retail trade 0.327* -1.197** -2.056** -24.207 0 (b) 

Growth * hotels/gastronomy 0.156 -0.660 -1.598** -8.307** 0 (b) 

Growth * transp./com. -0.161 -0.100 0.439 0.939** 0 (b) 

Growth * health/education -0.036 -0.362 1.288 0.000 0 (b) 

Growth * service/finance 0 (b) 0 (b) 0 (b) 0 (b) 0 (b) 

 
a Multinomial logit-loglinear model: Фij…kl

A…GŌ 
 = βl

Ō
 + βil

AŌ 
 + βjl

BŌ
 + … + βkl

GŌ
 +  βkl

AGŌ
 + βkl

DFŌ
 

 Likelihood ratio: 3’899 (degree of freedom 9072, significance 1.000); estimation with SPSS 15.0. 

b Reference category: this parameter is set to 0 because it is redundant (corner-point restriction). 

** Significance at 1% level,   * Significance at 5% level    

 

 
 

Despite the industry-specific variables, the sectors observed still behave quite differently. The 

reason for this difference can be found in the capital investment in production, space require-

ments and availability or tax-related aspects. Indeed, this has to be subject of further investi-

gations. Remarkable are the large negative values in the closure probabilities. This suggests 

that service businesses in non-growth industries have a very high closure rate. 
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The type of city also has a significant influence on the migration behaviour of businesses, this 

holds especially over long distances. The closer a company is situated to a centre; the greater 

is the probability of migration over large distance. However, this trend is considerably small-

er for companies younger than 20 years. With decreasing distance to centres, they tend to re-

locate more often within the present municipality – or are affected by closures. Hence, we 

conclude that companies tend to behave more statically with increasing distance to the cen-

tres. The probability of moving short distances, however, seems to be only slightly influenced 

by the type of municipality. If age of the company is assumed to be an indicator of the depth 

of the network to customers, partners and suppliers, this interaction effect can be interpreted 

as agglomeration effects at this location. Hence, in particular young firms (with a small net-

work) relocate within centres. In contrast, older companies and companies outside the big cit-

ies behave indifferent in this respect. 

While effects regarding the likelihood of municipality-internal relocation are relatively bal-

anced, relocations over municipality borders show major differences. The most significant ef-

fects show the age since business formation and the interaction effects between sector and 

growth of the industry. 
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3.5 Conclusions 

Based on the business demographic data of the cantons of St. Gallen and both Appenzells 

from the years 1991-2006, four basic influence variables show up in the migration behaviour 

of companies: age (since business formation as well as the number of years operating at the 

location), size, sector and location (municipality type) of the business. Using a logit-loglinear 

model, the relevant effects on the behaviour of the companies can be quantified. A short 

summary gives the following picture: 

 Age: Young companies relocate frequently, especially across longer distances. They 

also are relatively often affected by business deaths. Newly arrived companies also 

relocate more often - and they also often change municipalities at the same time. 

 Size: Small companies clearly relocate more often and at further distances than 

larger ones. Surprisingly, the likelihood that businesses with 10 employees or more 

will leave their location is no longer dependent on their size. 

 Sector: Businesses in growth industries relocate more often, usually into another 

municipality. Businesses dependent on their location basically avoid moving. Espe-

cially across larger distances, the likelihood of relocation considerably decreases. 

 Location: Clearly more enterprises leave their location in cities than in agricultural 

areas. Indeed, a majority of these migrations are between the larger cities. In gen-

eral, a slight migration trend towards the periphery has been observed. 

The results achieved basically confirm the expectations and were also confirmed in various 

other works.  

The logit-loglinear model, however, allows proving which effects are brought about by the 

individual characteristics of the businesses – whereby the effects of all other characteristics 

can be taken into account. For example, several papers point out that young as well as small 

companies relocate frequently. Because young companies are usually also small, the question 

remains whether company size or company age is responsible for this connection. With the 

proposed model, this question can be cleared up unambiguously: age and size have an inde-

pendent effect on the behaviour of a business. The age of a company has a predominant influ-

ence on migration behaviour: smaller companies often relocate across municipality bounda-

ries. In comparison, the size of a business has a noticeable effect on the exit rate: the larger 

the business, the less likely a closure will occur. The effect on migration rates is therefore 

considerably smaller. 

The estimated models also show that the influence of the location (or type of municipality) 

depends on the age of the company.  Cities play an important role especially for young firms: 

on the one hand, a relatively large number of start-ups occurs in centres; on the other hand, 

these young companies frequently relocate within the city. Regarding older companies, dif-
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ferences between municipality types are smaller. In addition, they often leave centres. Assum-

ing that centrality reflects agglomeration effects, these results lead to the conclusion that ag-

glomeration effects mainly have an impact on young firms. 

The presented analyses indicate that several more factors play a part in the decisions on loca-

tion choice of firms: among others, the availability of building land and the price of work-

spaces. This shows up particularly in the modelled effects of the sectors. These themes as 

well as that of infrastructure (accessibility for customers and employees) and the behaviour of 

municipalities and cantons (i.e., taxes) will be explored in further studies. 
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Abstract 

Because of the interdependence between resident population (e.g. as customers or labour) and 

economic activities (e.g. shops or services), destination choice of relocating firms play an im-

portant role in comprehensive land use models. However, due to a lack of data at the micro 

level permitting the estimation of discrete choice models, there is only little research on this 

topic. In this paper, data from the commercial registers of three Swiss cantons, St. Gallen, 

Appenzell Ausserrhoden, and Appenzell Innerrhoden, were analysed. This dataset provides 

information on more than 54,000 firms and autonomous plants for the period from 1991 to 

2006. Various variables such as local taxes, governmental business friendliness, and accessi-

bilities have been tested in a Nested Logit (NL) model for different business sectors. The re-

sults show that distance, local taxes, and cantonal business development have a strong influ-

ence on destination choice of relocating firms. Furthermore, significant differences between 

sectors can be identified. For instance, residents with graduate degrees have a significant and 

high impact on business services. But they affect businesses in wholesale trade and personal 

services only little. 

 

Keywords: firm, location choice, company domicile, relocation, St. Gallen, Switzerland, 

IVT, Zürich 
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4.1 Introduction 

Spatial planning becomes more and more complex as planners face various interacting prob-

lems: traffic congestion near cities, lack of greenfield sites for new plants, competition be-

tween regions, unbalanced residential and economic growth, and so forth. Therefore, simula-

tions of urban land use as well as transport and environmental models aim to assist voters, 

politicians, governments, companies and other decision makers by assessing various alterna-

tives (amongst others Geiger, 2007). Thanks to the increasing availability of data and com-

puter capabilities, these models have been enhanced in recent years (Wegener, 2005). Particu-

larly sustainable land use and transport systems depend strongly on an integrated view, taking 

into consideration interdependencies between land use patterns and transport. Modelling such 

complex systems is the strength of microscopic models such as UrbanSim (Waddell, 2010) or 

ILUMASS (Beckmann et al., 2007). As models on a micro level require appropriate assump-

tions and empirical comparisons, in recent years, scientific research on the micro level has 

been intensified in various fields for a better understanding of spatial patterns: traffic behav-

iour, residential location choice, and others. 

Despite this increasing use of models on a micro level and despite a growing literature, quan-

titative analysis on destination choice of relocating firms is still relatively scarce. The major 

reason is generally a lack of data on corporate decision makers – companies – in sufficiently 

large numbers. The availability of the retrospective data is even more critical, as every year 

only about 2% of all companies migrate (see chapter 3: Bodenmann and Axhausen, 2008). In 

addition, various researchers show that there are large differences between companies by sec-

tor affiliation, age and size (amongst others Maoh and Kanaroglou, 2007, and Pellenbarg, 

2005). Cross-sectoral surveys therefore usually provide an insufficient sample size. Larger 

samples could be derived from registers, but these are often subject to data protection rules or 

are not collected at all. 

The aim of this paper is to bridge this research gap and to test the impact of different known 

drivers on destination choice of relocating firms and the differences between sectors. For this, 

data recorded by the Commercial Registers of the Swiss cantons of St. Gallen, Appenzell 

Ausserrhoden and Appenzell Innerrhoden has been used. These registers contain information 

about 54,000 firms and autonomous plants between 1991 and 2006. The combination of these 

registers with the Business and Trade Register (BUR) of the Federal Office for Statistics 

(FOS) enables the extraction of different attributes for the incorporated companies: particular-

ly sector, age, and for each year the respective location. This information allows for statisti-

cally meaningful results applying various discrete choice models of location choice. 
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Following this interdictory chapter 1, section 2 presents an overview of recent studies in this 

field. Based on these references some hypotheses regarding variables and their impact on the 

spatial behaviour of companies will be developed. Sources and content of data are discussed 

in section 3, focussing on main sources for data regarding companies as decision makers as 

well as variables characterising municipalities as potential site alternatives. Section 4 starts 

with a short introduction and summary on the estimation procedure and models used. Fur-

thermore the estimation results of different models are discussed: one model including all ob-

served companies and six models for subsets of companies in different sectors. The model se-

lected makes it possible to explore and quantify the impact of a large variety of characteristics 

for municipalities on business demographic behaviour. Section 5 closes with some conclu-

sions regarding modelling destination choice of relocating firms and the conversion of these 

results into policies and governmental regulations. 

4.2 Theoretical background 

It is widely accepted that firms do not (re-)locate randomly in space. According to different 

(economic) criteria they follow behavioural goals such as maximising profits. Since the mid-

dle of the 19
th

 century different scientists have addressed this topic. An overview of related 

theories and scientific work can be found in chapter 2 (Bodenmann and Axhausen, 2010), de 

Bok (2007), Moeckel (2006), and Maoh (2005). 

As the models presented are based on data of individual companies, the focus of this chapter 

lies also on investigations on this micro level. As Maoh and Kanaroglou (2007) state, there 

are only few quantitative studies about mobility and (re-)location choice of firms available. 

Indeed, in different countries several local and regional databases on firm relocation have 

been collected and analysed. Unfortunately, these studies generally are only carried out by lo-

cal and regional authorities and their consultancy companies. Examples are reports of busi-

ness development agencies (e.g of Winterthur region; SRW, 2010). But, results of these stud-

ies, are rarely found in international journals and they often tend to be biased by political 

goals. The main problem of quantitative analysis in this field is collecting data of individual 

companies in sufficiently large numbers to generate valid models. In contrast to research on a 

macro level, e.g. the analyses of growth patterns of an economy in a certain region, research 

on a micro level depends on precise and un-aggregated data. At macro level indicators such 

as number of employees, figures on import and export, or establishments and closures of 

companies can be used to model an economy of a region. These indicators are used according 

to requirements and data availability. In contrast, modelling choice decisions on a micro level 
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has to be based on information about decisions of discrete individuals or units (called deci-

sion makers).  

Recent studies predominantly leverage data from the Netherlands and Canada (City of Hamil-

ton). Pellenbarg et al. (2002) as well as Maoh and Kanaroglou (2007) give a good overview 

of the recent results in these countries. But also for other geographical regions sporadic stud-

ies on a micro level have been performed: e.g. the USA (Romo and Schwartz, 1995), India, 

Brazil and China (Sridhar and Wan, 2007), Great Britain (Devereux et al., 2007), and Swit-

zerland (Baranzini et al., 2006; Bodenmann and Axhausen, 2008, see chapter 3). 

Especially studies on the Netherlands, Canada, and Switzerland reveal that different groups of 

companies have distinct preferences. In the Netherlands, among others, Van Wissen and 

Schutjens (2005) and Pellenbarg (2005) examined databases of the Netherlands Chamber of 

Commerce. Brouwer (2004), as well as van Dijk and Pellenbarg (2000) have been working 

with data from sample surveys. These authors show unanimously that size and sector affilia-

tion of the companies have an essential influence on the migration behaviour of these busi-

nesses. Especially firms that serve larger markets tend to relocate more often. Based on a da-

taset from the Statistics Canada Business Register Maoh and Kanaroglou (2007) explored the 

behaviour of business establishment mobility in the City of Hamilton. They show in their 

comprehensive analyses that age, size and growth influence the behaviour of companies. For 

example, they show that growth of a company increases the probability of relocation for 

manufacturing companies. But with increasing size the probability of moving decreases again 

(Maoh and Kanaroglou, 2007; van Dijk and Pellenbarg, 2000). In Switzerland Bodenmann 

and Axhausen (2008) demonstrate that, apart from age, size, and sector, also the present loca-

tion (type of municipality) influences migration behaviour of companies (see chapter 3). 

Young companies relocate frequently, especially across longer distances. They are relatively 

often affected by business closure, too. Newly arrived companies also relocate more often – 

and they also often change municipalities at the same time. The majority of the observed mi-

grations occur between larger cities. 

Van Oort et al. (2007) compared different sectors using micro-data of the national employ-

ment register LISA (Landelijk Informatiesysteem Arbeidsplaatsen) combining different re-

gional registers in the Netherlands. They show in a log-linear model, that firms affiliated to 

the industry sector are only little affected by the accessibility of labour force. Whereas espe-

cially business services chose municipalities with high accessibility to labour force. The sec-

tor of trade and distribution is most affected by the accessibility variable by road network. 

Public and personal services tend to relocate to municipalities with an urban character. 
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Following the results of chapter 2, firm location choice influencing variables characterizing 

potential sites can be assigned to basically three groups: production factors, business envi-

ronment, and governmental environment. A further determinant is the distance between the 

present location and a potential site. Table 12 gives an overview of the corresponding varia-

bles and their expected signs in a discrete choice model. 

First and foremost the production factors are generally routine production costs, e.g. energy, 

infrastructure, human capital and the required workspace. With regard to infrastructure and 

taxes, there is a natural overlap with governmental environment; therefore these variables will 

be discussed later. Based on different studies and surveys, chapter 2 highlights the following 

production factors to be important: cost and availability of workspace, cost and availability of 

workforce (by educational level). 

Various studies show that the cost of land, real estate or rentals plays a decisive role in the 

selection of a location by a company as well as for residential locations of the population (see 

chapter 2). However, Louw (1996) shows that the importance of land price is only dominant 

in the final phase of the decision making process and therefore tends to be overestimated. 

Based on a comparison of various models, however, Richardson et al. (1974) mentioned that 

house and land price composition is in reality considerably more complex than assumed in 

the models. Indeed land prices can be modelled in two fundamentally different ways: a) as an 

exogenous location factor that is predetermined by the land and real estate market (cf. 

Vettiger 1994) and b) as an endogenous variable based on the location preferences of the var-

ious space users (in the sense of von Thünen, 1884). The fact, that the price of land can be 

modelled using other location factors, makes the variable possibly redundant or, at least, leads 

to smaller effects. De Bok (2007) estimated discrete choice models at address-level and tested 

the influence of rents. Indeed, the (negative) influence of the level of rent turned out to be 

significant only for firms in service sector. 

In spite of the scarcity of studies on the influence of availability of workspace, this seems to 

be a relatively important factor. In a survey by Sedlacek (1994) 88% of all companies said 

they were looking for a new location because development opportunities were missing at their 

current location. Based on various surveys, Pellenbarg (2005) showed that this has been the 

most important reason for relocating for many decades. Large companies seek surface areas 

large enough to satisfy foreseeable future business expansion. Also Maoh and Kanaroglou 

(2007) explained the higher probability of relocation for growth companies by scarce floor 

space in Hamilton. In general, businesses in the manufacturing sector need large surfaces 

(Matter et al., 2008). Therefore, this sector is expected to be over-proportionately sensitive to 

the availability of workspace. 
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The labour market or in other words human capital plays a central role in most models 

(amongst others van Oort et al., 2007). For various kinds of work, it can be assumed that the 

location of private households has an influence on the company‟s site selection. For example, 

in a long-term study in the USA, Kim (2005) demonstrated a connection between population 

density and the density of workplaces. Güssefeldt and Streit (2000) investigated the general 

influence of agglomeration effects in the NUTS II regions of the European Union. This model 

shows that the largest part of the variation of the economic development in a region can be 

explained by the labour market characterised by the share of the population with higher edu-

cation and the unemployment rate. Based on a census database of China in 2001, Hong 

(2007) studied the influence of firm-specific characteristics on the location behaviour of for-

eign logistic firms across Chinese cities. He shows that especially the relevance of market 

demand, labour factors and governmental policies differ significantly among different groups 

of firms. For instance, small firms are more responsive to labour cost than large companies. 

In contrast to stand-alone companies, subsidiary companies are less sensitive to local market 

demand and labour supply. 

Regarding business environment several studies point out that agglomeration economies are 

the heart of urban processes and their use in explaining the firm location is fundamental (e.g. 

Maoh and Kanaroglou, 2007; Rosenthal and Strange, 2003). We refer in the following to two 

types of agglomeration economies: localisation and urbanisation effects. Localisation econo-

mies result from an agglomeration of firms of the same industry (industry cluster) and can i.e. 

reduce costs for supplies, sales, research and development. Urbanisation economies emerge 

from interdependences between firms of different industries. Buenstorf and Guenther (2007) 

investigated a dataset covering the German firms in the machine tool industry from 1936 to 

2002. Their results show that agglomeration effects have a strong impact on the location 

choice of relocating companies. Both localization and urbanisation effects increase the proba-

bility that moving firms relocate into a given region. Generally, Rosenthal and Strange (2003) 

show, that localization effects are more important than urbanisation effects. In addition, Maoh 

and Kanaroglou (2007) also demonstrate decentralisation and suburbanisation effects for all 

observed industries. Indeed, agglomeration effects tend to be more significant in the case of 

retail and service establishments. Also Baranzini et al. (2006) verified positive localisation ef-

fects in Switzerland. Devereux et al. (2007) provide evidence that urbanisation effects have a 

small but significant positive effect. 

Cities, regions as well as nations try to attract companies. In general, Governments of differ-

ent levels have three main approaches to raise their attractiveness: to reduce tax burden, to 

provide specific infrastructure and to facilitate business (Siebert, 2000). In the last years, es-

pecially offering incentives and reducing taxes is a popular but controversial policy. Bon-
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donio and Greenbaum (2007) studied the impact of tax incentives on a number of dimensions 

of local economic growth in enterprise zone (EZ) programs
32

 of different US states. Their re-

sults provide evidence, that EZ incentives do have some significant impact. In particular, EZ 

programs are attractive for relocating firms and new firm establishments. Regarding infra-

structure, different studies show a positive influence of leisure, school quality (Gatzweiler et 

al., 1991) as well as traffic infrastructure (Hilber, 1999). Among others de Bok (2007) tested 

different accessibility variables in discrete choice models and demonstrated that accessibility 

has a positive effect on service businesses. But also business friendliness of public authorities 

has an impact which should not be underestimated. E.g. Baranzini et al. (2006) show that 

business development by Swiss cantons leads to a significant attraction regarding new as well 

as migrating companies. However, grants do not have a large effect on companies‟ decisions. 

Devereux et al. (2007) investigated the determinants of where multi-plant firms choose to set 

up greenfield plants in Great Britain. Their research focused on governmental subsidies and 

reveal that companies are less responsive to governmental subsidies in regions with only few 

other plants in their industry. The importance of governmental subsidies becomes more im-

portant as the number of plants already established increases. They conclude that conditional 

on localisation effects, grants have only a small positive influence on location choices.  

Various authors prove the significant relevance of the distance between the previous site and 

a potential new site (e.g. Van Wissen and Schutjens, 2005; Van Steen, 2005; Cabus et al., 

2008, van Oort et al. , 2007). Based on information from the Swiss trade register, Bodenmann 

and Axhausen (2008) evaluated the distances involved in relocations in Switzerland (see 

chapter 3). The plot of the distances strongly resembles a negative exponential curve. Stam 

(2003) explains these findings by the network of the companies and their employees. As em-

ployees, company management included, build up a network around their work and residence, 

companies can only change their location within certain limits. Otherwise, they take the risk 

that the employees will seek a new job in their current surroundings. Especially businesses in 

personal services and gastronomy tend to relocate only over small distances since generally 

their customers are located in a narrow region. 

                                                 
32

  A substantial majority of US states have established economic revitalization programs in geographically de-

fined areas (enterprise zones). 
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Table 12 Overview of hypotheses on location choice of moving firms 

 
 Determinants Expected sign  

of the effect 

sectors affected 

noticeably  

Production factors   

 Cost of work space - manufacturing 

 Availability of work space + manufacturing 

 Availability of human capital +  

Business environment   

 Localisation effects + retail and services 

 Urbanisation effects +  

Governmental environment   

 Tax burden -  

 Infrastructure and accessibility + services and wholesale trade 

 Business friendliness / incentives +  

Geographical environment   

 Distance to the previous site - personal services / gastronomy 

 
 

This paper shall give answers about where migrating firms do relocate to and which charac-

teristics of municipalities significantly influence these decisions by sector. In line with this 

research question and based on the studies discussed above, this paper tests the following hy-

potheses (see Table 12): a) The attractiveness of a new site for a relocating company is posi-

tively influenced by the availability of work space, manpower and human capital, as well as 

localisation and urbanisation effects, infrastructure and business friendliness of public author-

ities. b) In contrast, increasing cost of work space, tax burden and distances between the pre-

vious site and a potential site have a clearly negative effect. c) There are differences in sec-

tors: Especially manufacturing is expected to be sensitive on the availability of favourable 

land. Regarding agglomeration effects, Maoh and Kanaroglou (2007) show evidence, that lo-

calisation positively affects destination choice of businesses in retail and services. Due to 

large market areas, wholesale trade is supposed to highly estimate proximity to (inter-

)national road networks, and therefore highway connections. Different studies show that the 

service sector too is highly affected by accessibility (e.g. van Oort et al., 2007; de Bok, 2007). 

Sectors with a high connection with their site, such as personal services and gastronomy, tend 

to relocate only over very small distances. 
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4.3 Data 

4.3.1 Companies as agents 

Using a specifically designed software program, basic information for businesses located in 

the cantons of St. Gallen and both Appenzell was extracted from the corresponding commer-

cial registers for the years 1991 - 2006. In order to do this, several characteristics of the busi-

nesses were identified for each calendar year at 31
st
 December: i.e. the municipality of resi-

dence, the number of registered persons, and the age of the business. Based on the respective 

commercial register excerpts, the development of about 54,600 firms has been traced over a 

period of 16 years, with the number of registered firms increasing from 20,700 at the end of 

1990 to 31,600 by the end of 2006. The commercial registers in Switzerland aim at the consti-

tution and the identification of legal entities. Therefore, they collect and disclose legally rele-

vant facts and ensure legal certainty under the mandatory rules of civil law. Indeed, the com-

mercial registers contain not only firms, but also plants with certain autonomy from the par-

ent company. 

Even though business demographic events like formations, closures, and migrations are rec-

orded in the commercial registers, there is still a certain ambiguity. E.g. the difference be-

tween genuine formations and closings on the one hand and market entries and exits e.g. 

based on mergers on the other hand is quite difficult to identify. The assignment was made 

based on the remarks stated in the registers. Based on this information, 8% of all registrations 

and 13% of all deregistrations were based on mergers and acquisitions. Indeed, as Hutter 

(2005) points out too, the share of ‚false‟ formations and closings could be significantly larg-

er. Concerning the choice of location, the interpretation of data with mergers and acquisitions 

is also ambiguous: in particular, no conclusions can be drawn as to whether a company will 

remain at its existing location. However, on the average, only 0.6% of businesses in any one 

year are potentially affected by this ambiguity. 

Figure 19 shows the case study area and the number of migrations observed between the case 

study area and other Swiss districts. Indeed, most of the migrations observed take place with-

in the case study area as migrations decrease substantially with increasing distance from the 

original location. The estimated models include all observed migrations between municipali-

ties. 
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Figure 19 Number of migrations observed between the case study area and other Swiss 

districts (1991-2006) 

 
 

 

source: Districts GG25 © 2006 swisstopo (DV33492.2) 

 
 

In addition, the sector identification (NOGA Codes) and the size indication (in size ranges) 

were taken from the business and trade register (BUR) of the Federal Office for Statistics. 

Like in Bürgle (2006), nine business sectors are used: agriculture and mining, manufacturing, 

construction, wholesale trade, retail trade, gastronomy and hotels, transport and communica-

tion, service and finance, health and educational service, remaining business sectors. 

Leveraging data from the BUR, the sector affiliation for each single company observed can 

be traced back to the year 2003 almost seamlessly. Since changes in the affiliation to a certain 

sector can be considered very unlikely, the sector affiliation of the year 2003 has been used 

for the years 1991 to 2002 as well. Firms without information were allocated to individual 

sectors based on the company‟s name and business goals. Unfortunately size indications are 

not recorded in the commercial registers. Therefore this information is only available based 

on data made available by BUR for the years 2003-2006. 
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Table 13 Cumulated annual number of firms and migrations observed 

 

   Total Migrations Migration rate 

Sector affiliation    

Service and finance 140,468 3,168 2.26% 

Wholesale trade 52,389 1,162 2.22% 

Transport and communication 12,061 202 1.67% 

Health and educational service 8,672 145 1.67% 

Manufacturing 59,381 801 1.35% 

Retail trade 44,293 574 1.30% 

Construction 45,960 561 1.22% 

Gastronomy and hotels 23,419 266 1.14% 

Remaining sectors 114 1 0.88% 

Agriculture and mining 5,706 47 0.82% 
    

Legal form of the companies    

Holding companies 1,125 57 5.06% 

Joint stock companies 240,708 4,963 2.06% 

Sole proprietorships, partnerships 149,436 1,899 1.27% 

Exempted from tax 1,194 8 0.67% 
    

All companies 392,463 6927 1.77% 
    

 
Data from the commercial register of the cantons of St. Gallen and both Appenzell 1991-2006 

 
 

Table 13 provides an overview of the cumulated annual number of firms and migrations ob-

served in the time period 1991 - 2006. More than one third of all companies observed are in 

the service and finance sector. Migration in the sectors of agriculture and mining, health and 

educational services, and remaining sectors is extremely scarce. The legal form of a company 

plays an essential role for investigations about effects of tax incentives. Most of the compa-

nies (61% of all observed companies) are joint stock companies and therefore pay appropriate 

taxes for legal persons. Most of the remaining companies are sole proprietorships and partner-

ships (38%), and generally pay the much higher tax rates for natural persons. Only few compa-

nies (less than 3‰) profit from the holding privilege – an extremely low tax rate applicable to 

companies meeting very specific regulatory requirements. Evidently, holding companies are af-

filiated to the service and finance sector. 

On average, only 1.77% of all companies migrate in any one year. Therefore, only a random 

sample of 1% of the non-movers has been taken into account for the models. The number of 

observations therefore decreases from 392,463 to 10,728, which reduces also the processing 
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time for calculations from more than one week to less than three hours. For detailed descriptive 

analyses of the dataset, the reader is referred to chapter 3 of this thesis. 

4.3.2 Municipalities as alternatives 

Alternatives in the discrete choice models presented are municipalities, which are character-

ised by a large set of variables as discussed in chapter 4.2. The dataset of the alternatives con-

tains only Swiss municipalities that are at least involved in one migration between 1991 and 

2006 (584 municipalities). Most of the data used are available for all municipalities involved 

and the whole period of 16 years. Two sets of variables are only available for the three Swiss 

cantons observed: Degree of land use in building zones and duration of the approval process 

for building licence applications. As this paper focuses on the destination choice of relocating 

firms, the proposed variables are limited to pull factors – push and keep factors are not taken in-

to consideration; but note that logit models only consider the differences between the alterna-

tives, i.e. between the current and the possible other ones. Table 14 provides an overview of the 

variables tested. 

The factors of production are modelled by land price for commerce and industry, land price 

for residential use, degree of land use in building zones, the rate of unemployment, and the 

share of economically active population with graduate degrees. Data on average land prices 

per square-meter for municipalities in the case study area since 1990 is based on a survey 

conducted in 2008 interrogating local building authorities. For municipalities outside the case 

study area, data has been taken from the Immo-Monitoring of Wüest & Partner (2006). Land 

prices of both sources are based on recorded transactions as well as expert estimates. Follow-

ing the considerations of Guevara and Ben-Akiva (2009), land prices in the municipalities 

within the case study area have been estimated by multilinear regression using all variables of 

the discrete choice model characterising municipalities as regressors. Additionally to the orig-

inal values from the Immo-Monitoring, the resulting residuals have been added to the discrete 

choice models as a control variable. The aim of this control variable is to quantify the part of 

land price that is not explained by variables involved in the discrete choice model. The degree 

of land use in building zones is derived from the number of inhabitants and employees per 

hectare of designated building zones. As stated already, this information only covers the case 

study area (status 2007). The labour market is modelled by the rate of unemployment and the 

rate of economically active population with graduate degrees as provided by the Swiss Feder-

al Statistical Office (FSO, 2008). Since (potential) employees of a company do not have to 

reside in the same municipality as the company, these two variables are calculated as a 
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weighted sum including all municipalities within a radius of 30 km employing a negative ex-

ponential function.
33

 

Indicators regarding business environment are the share of employees within the same sector 

(localisation effects) and the index of diversity of sectors (urbanisation effects). The rate of 

employees within the same sector is, similar to the two variables representing labour market, 

calculated as a weighted sum. But as localisation effects are assumed not to be as far reaching 

as commuting distances, the chosen function reflects a much tighter radius around the munic-

ipality concerned
34

. To represent diversity, the richness in work places of different sectors on 

NOGA-code level 2 in each municipality is calculated (Baumgärtner, 2003; Hoffmann, 

2006). Data about the number of employees and work places by sector is based on the Swiss 

census of enterprises (FSO, 2008). Since cities play an essential role for firmographics events 

(see chapter 3), a dummy variable for large and intermediate cities has been introduced. Fol-

lowing the typologies of municipalities as set out by the FSO, this involves all centres of ag-

glomerations with a minimum of 45,000 inhabitants (Schuler et al., 2005). 

Several variables representing the governmental environment have been tested: tax burden for 

different legal forms of businesses, infrastructure like access to motorways and railway, ac-

cessibility to employees, duration of the approval process for building licence applications, 

and an index for cantonal business development. Information about tax burden is available 

since 1994 (see for an overview Swiss Federal Tax Administration, 2007). Data about mo-

torway and rail station in municipalities as well as their accessibility variable has been pro-

vided by the Institute for Transport Planning and Systems (IVT) of ETH Zürich (Tschopp, 

2007; Fröhlich, 2008). In addition, this set of variables includes the accessibility to employ-

ees
35

. However, on a large scale, this indicator also represents the business environment. The 

duration of the approval process for building licence application represents the business 

friendliness of the municipalities. This information is based on a survey conducted in 2008 

interrogating local building authorities and, therefore, is only available for municipalities 

within the case study area. In contrast, the level of resource allocation (funds and personnel) 

to cantonal business development is available for all Swiss cantons, however, only on canton-

                                                 
33

  The function used is similar to the calculation of accessibility (see e.g. Tschopp, 2007, Löchl, 2010): xi = ∑j 

Wj × e
β×d

 , with i = municipality of interest; j = municipalities within a certain radius r around i, Wj = number 

of (relevant) persons in municipality j, d = distance between i and j [km], β= 0.10, r = 30 km. 
34

  The function is the same as explained in footnote 3; with the following modifications: β= 0.50, r = 10 km. 

35
  Ai = ∑m ∑j Oj × e

β×t
 , with Ai = accessibility in municipality i; j = municipalities in Switzerland and sur-

rounding Europe, m = means of transport (car, public transport), Oj = number of opportunities in j (in this 

case employees),  t = travel time (generalized costs) with modus m between i and j [min.], β= 0.20. 
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al and not on municipal level. This data is based on an index developed and surveyed by 

Credit Suisse Economic Research (CS, 2003). 

Distances are quite important for the calculation of several variables as well as for the dis-

tance between the actual and a potential site. For all calculations, shortest road network dis-

tances have been used (based on Fröhlich, 2008). 

Table 14 Descriptive variables of the municipalities 

 
Factors Unit Arithm. 

average 

Standard 

deviation 
    

Factors of production    

Land price for commerce and industry (s) [CHF/m
2
] 174.658 129.759 

Residuals of land price for commerce and industry (s) [CHF/m
2
] 11.271 49.844 

Land price for residential use (s) [CHF/m
2
] 446.338 209.821 

Residuals of land price for residential use (s) [CHF/m
2
] 7.189 100.342 

Degree of land use in building zones (s) [pax/acre] 0.456 0.124 
    

Unemployment (s) [%] 0.026 0.010 

Population with graduate degrees (s) [%] 0.055 0.027 
    

Business environment    

Large or intermediate city (d) [0,1] 0.045 (0.206) 

Rate of employees within the same sector (s) [%] 0.062 0.054 

Index of diversity of sectors (s) [sectors] 16.908 3.061 
    

Governmental environment    

Tax burden for partnerships (s) [CHF] 107,722 15,453 

Tax burden for joint stock companies (s) [CHF] 247,198 30,923 

Tax burden for holding companies (s) [CHF] 1,905 1,121 
    

Municipality with a motorway connection (d) [0,1] 0.421 (0.494) 

Municipality with a rail station (d) [0,1] 0.616 (0.486) 
    

Accessibility of employees (s) [ ] 11,929 10,972 
    

Duration of building licence application process (s) [weeks] 4.965 1.640 

Cantonal business development (s) [ ] 3.172 0.873 
    

Geographical aspects    

Distance to the previous site [km] 122.228 79.088 

 
 d Dummy variable 

s Value standardised in the model 
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4.4 Model 

4.4.1 Estimation procedure 

In the discrete choice models presented here, for each year between 1991 and 2006 the com-

panies face 120 alternatives: all 114 municipalities in the study area plus 6 municipalities 

randomly selected out of the rest of Switzerland. The set of alternatives reflects the point of 

view of the decision making companies: for each observation the first alternative represents 

the company‟s current location. This allows a quasi two-stage hierarchical approach to model 

the process of decision-making, as illustrated in Figure 20. The first stage determines the 

probability for each company of moving during the year. The second stage determines the lo-

cation choice for the moving companies. This structure is modelled in a Nested Logit (NL) 

model with two nests (McFadden, 1978): Nest 1 “Stay” has one alternative (the present loca-

tion) and nest 2 “Move” contains 119 selectable alternatives. 

Figure 20 Hierarchical structure of the NL model of firm relocation decision 

 
 

 

 
 

In this paper, we only present a brief description of the NL model, for further information we 

refer e.g. to Train (2003). Discrete choice models belong to the family of random utility mod-

els (RUM). In RUMs, a decision maker n chooses between a set of J alternatives. Choosing 

an alternative j, the decision maker obtains a certain profit called utility Unj. with  j=1,…,J. It 

is assumed, that the decision maker chooses the alternative that provides the greatest utility. 

However, the utility itself can not be measured directly. Instead, based on attributes of the al-

ternatives xnj as well as attributes of the decision maker sn, a representative utility Vnj = V(xnj, 

sn) is specified. As there are unobserved aspects of utility, an error term εnj is introduced and 

the utility function decomposed into Unj = Vnj + εnj. 
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The probability that decision maker n chooses alternative i out of J alternatives is given by 

        (              ) 

        (                       ) 

The distribution of the choice probabilities depends on the assumptions for the error terms. 

As the NL model belongs to the Generalised Extreme Value (GEV) models, the error term εnj 

is distributed as an univariate extreme value (McFadden, 1978). But – in contrast to Mul-

tinominal Logit (MNL) models – an NL model assumes that the alternatives within the same 

nest are correlated. Therefore, each nest k is associated to a structural parameter λk. This pa-

rameter measures the degree of independence between the unobserved components εnj  j of 

the utility function for the alternatives in the respective nest. 

In a MNL model without nests the choice probabilities are given by 

     
    

∑     
 

 

In a NL model, we assume the set of alternatives j is partitioned into K not overlapping sub-

sets called nests B1, B2… BK. For any two alternatives j and m in the same nest Bk, the unob-

served portion of utility εnj and εnm correlate. Whereas for any two alternatives in different 

nests e.g. j  Bk and m  Bℓ with k ≠ ℓ, the error terms are still uncorrelated. The choice prob-

ability for alternative i  Bk is calculated as follows 

     
          ∑        

    
      

∑   ∑       ℓ     ℓ
  ℓ   

ℓ  

 

Since only 2% of all companies relocate to another municipality, the set of non-moving com-

panies observed has been sampled. Like the nests mentioned above, the total number of com-

panies in the business register has been divided in two categories: movers and non-movers. 

Moving companies have all been included, whereas for the non-movers a randomly chosen 

sample of 1% has been used. However, this approach may cause a selection bias which has to 

be taken into account. In the special case of endogenous stratified sampling (ESS), also called 

choice-based sampling, Bierlaire et al. (2008) demonstrate that this potential selection bias 

can be corrected by estimating additional parameters. These parameters are playing a role 

similar to alternative specific constants, and are designed to absorb the potential bias due to 

(choice-based) sampling. Indeed, the proposed parameter ωi behaves like a shift to the alter-

native-specific constant for alternative i. 
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Table 15 gives an overview of components for the calculation of the utility-function in this 

paper. The representative utility Vj for the alternatives j = 1, 2, …, 120 are composed of three 

parts: a) the advantage of not migrating to another municipality, b) the advantage of proximi-

ty, measured by distance from the previous location to the potential location and c) the loca-

tion related factors. The advantage of not migrating is represented by the alternative-specific 

constant ASCi for alternative i = 1 (the present location). In contrast, the advantage of proxim-

ity concerns all other alternatives j = 2 … 120. Since the distribution of distances of migrating 

companies observed follows a negative exponential curve, distance di→j between the present 

location i and alternative j is correspondingly modelled by α × e
-φ d

 with two estimated pa-

rameters α and φ. The location related factors mentioned in Table 14 influence the utility of 

all alternatives j = 1, 2… 120. For each of these factors v = 1, 2, … 18 one parameter βk is es-

timated. The only exception is dummy variable large or intermediate city. As mentioned in 

chapter 4.2, the influence of cities are quite complex and differ between alternative 1 (previous 

location) and all other alternatives (new locations). For this reason, two different parameters are 

estimated: β18,1 for previous locations and β18,2 for new locations. 

Table 15 Overview of the parts of the utility-functions and nests 

 
  Part of the utility-function for alternative  

Alternative 1 2 3 … 120  

Parts of the utility-functions       

  Advantage of not migrating Constant - -  -  

  Advantage of proximity - Distance* Distance*  Distance*  

  Location related factors 

 

Set of 

factors** 

Set of 

factors** 

Set of 

factors** 

 Set of 

factors** 

 

Nests       

  Nest of the previous site Nest A - -  -  

  Nest of other municipalities - Nest B*** Nest B***  Nest B***  

Selection Bias       

  Block of the previous site Sel. Bias - -  -  

 
 
*  α and φ in              ,  distance di→j in km 

**  see Table 14 (Descriptive variables) 

*** fixed 

 

As shown in the first part of this chapter, the NL model differentiates between two nests: nest 

A “stay” consists of alternative 1 and nest B “move” consists of all other alternatives. In the 

model only the parameter for nest A is estimated, as the parameter for nest B has been fixed 

to 1. With regards to the correction of a potential selection bias, for alternative 1 the respec-

tively parameter of Bierlaire et al. (2008) has been estimated. 
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All estimates were performed with BIOGEME 1.9 (Bierlaire, 2003 and Bierlaire 2010). This 

freeware package is specifically designed for research in the context of discrete choice mod-

els and – for this paper of particular relevance – is able to cope with selection bias. Due to the 

high complexity of calculations, CFSQP has been used as optimization algorithm. This is a C 

implementation of the FSQP optimization algorithm developed by Panier, Tits, Zhou, and 

Lawrence (see Lawrence et al., 1997). For spatial analysis and data preparation the GIS-

Software GeoMedia Professional 6.1 has been used (Intergraph, 2010). 

4.4.2 Results for all companies 

Table 16 shows the results of a model including all companies observed. The variables have 

been standardised (apart from dummy variables), and are now comparable. In this model with 

6,900 moving and 3,800 non-moving companies representing 385,500 companies staying in 

the present municipality, McFadden‟s adjusted rho-square is 0.392 (for details see Bierlaire, 

2010). Indeed, this coefficient of determination is biased by the number of companies staying 

in the same municipality. In a corresponding model that includes only moving companies, the 

adjusted rho-square results in a much lower value of 0.262. Apart from the constant repre-

senting the attractiveness of the previous site, the results are comparable to the estimates pre-

sented in this paper. 

As expected, distance plays an essential role. On the one hand, the attractiveness of the previ-

ous site is, compared to all other variables, extremely high. As nearly two-thirds of all mov-

ing companies chose a new site within the previous municipality, this holds even in a model 

including only movers. The constant representing the previous site
36

 depends not only on 

characteristics of the companies concerned, but also on exogenous factors. Other models with 

the same dataset show that this constant is affected by the economic situation of a municipality 

or a region, e.g. by the gross domestic product GDP. On the other hand, the attractiveness of a 

site decreases with increasing distance. The results for the negative exponential function re-

garding distances show that the utility of a site within a distance of 10 km is estimated to be 

0.28.
37

 Hence, in comparison to the other parameters, this parameter shows a very high value. 

                                                 
36

  In fact, the constant is the sum of three (partly estimated) parts: the estimated attribute-specific constant 

ASC1, the estimator to correct a potential selection bias ωstay, and the shift representing the cases sorted out in 

the sampling process (Bierlaire et al., 2008). Therefore no t-test has been calculated. Indeed, tests with simi-

lar Nested Logit models showed that the constant ASC1 is significant. 
37

  Partial utility regarding distance with estimated parameters (see Table 16) and a distance of 10km (d): Vdist = 

α×e
φ×d

 = 0.606×e
-0.076×10 

 = 0.28. 
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However, beyond a distance of 60 km it decreases to an almost negligible value of 0.01
38

. 

These results in general correspond to the findings of e.g. Van Wissen and Schutjens (2005), 

Van Steen (2005), and Stam (2003). 

Regarding the factors of production, all parameters have the expected sign. The estimated im-

pact of land price corresponds to the results of de Bok (2007) and other considerations dis-

cussed in chapter 2: small and (generally) negative. The impact of land price for commerce 

and industry is near to zero and insignificant. In contrast, the residuals, representing the part 

not explained by the variables in this model, are significantly negative and large. Therefore, 

high land prices have only a negative impact if the price can not be explained by other posi-

tive impacts for companies (e.g. high accessibility). Land prices for residential use have a 

stronger negative impact. This could be caused by a crowding-out effect: in municipalities 

with high quality residential land, commercial use tends to be replaced by residential use (in 

terms of the Thünen rings; von Thünen, 1842). The generally weak effect of land price is also 

in line with the findings of Louw (1996). The negative effect of the degree of land use shows 

that the availability of work space has a significant positive impact. Devereux et al. (2007), as 

well as Maoh and Kanaroglou (2007) observed the same effects, interpreting their corre-

sponding results in the same way. 

With regards to variables representing business environment, localisation (specialisation in a 

certain sector) and urbanisation effects (diversity in sectors) both show positive effects. Com-

pared to the other parameters, localisation effects seem to play a significant but minor role in 

location choice. Interestingly, these results contradict those of Rosenthal and Strange (2003): 

in the presented models, urbanisation effects are generally stronger than localization effects. 

The reason may be, that Rosenthal and Strange use a more appropriate disaggregation of sec-

tors. On the other hand, the results reconfirm those of Devereux et al. (2007). Indeed, the im-

pact of cities is very strong as well as heterogeneous: on the one hand cities tend to have a 

push effect for companies located in cities; on the other hand they are very attractive as a po-

tential alternative. Interestingly the pull factors have a much stronger impact than the push 

factor. 

The model tests different variables regarding governmental behaviour. As expected, taxes 

have a significant negative impact on migrating companies – especially holding companies 

and joint stock companies strongly respond to low tax rates. As partnerships are often focused 

on only one person, generally living at the same place as the location of the company, for 

                                                 
38

  10 km and 60 km represent approximately the arithmetic average of observed moving distances minus and 

plus half of the standard deviation respectively (observed average: 36.0 km; standard deviation 46.7 km). 
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partnerships tax plays a less important role. Another relatively strong impact can be attributed 

to cantonal business development. Baranzini et al. (2006) obtained similar results using the 

same variable in their location choice model at the level of Swiss cantons. Long durations of 

the approval process for building license applications are significantly negatively but small. 

As this variable stands for business unfriendliness of a municipality, this result was expected. 

However, as compared to the cantonal business development function, this variable seems to 

have a very small impact. Possibly, this is caused by the fact, that data on duration of the ap-

proval process for building license application has been available only for the municipalities 

within the case study area. Finally the variables representing infrastructure have also a con-

siderably positive impact on the attractiveness of a municipality. 

Regarding the robustness of the results, different models have been estimated. They show that 

different sampling of alternatives and companies (staying in the same municipality) tend to 

influence the level of estimated parameters. But, generally, the ranking and the sign of the pa-

rameters keep unchanged. A comparison between the results presented in this paper and ordi-

nary NL and MNL models show that differences to other NL models are very small, whereas 

the results of a MNL model are only comparable in ranking and sign. This is not surprising, 

given the estimated parameter for nest 2 (alternatives to the previous alternative) indicates a 

high correlation in this nest. 
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Table 16 Estimation of utility parameters (all sectors) 

 
 
General information Value  

Number of observations 10,728  

Null log-likelihood -51,360  

Final log-likelihood -31,238  

Adjusted rho-square 0.392  
   

Estimated utility parameters Value sign. 

Geographical aspects   

 Previous site (Constant)** 4.809  

 Distance to the previous site:   

    Phi:   alpha*e^(phi*distance) -0.076 * 

    Alpha:        alpha*e^(phi*distance) 0.606 * 
    

Factors of production     

 Land price for commerce and industry (s) 0.001  

 Residuals of land price for commerce and industry (s) -0.007 * 

 Land price for residential use (s) -0.014 * 

 Residuals of land price for residential use (s) -0.011 * 
    

 Degree of land use in building zones (s) -0.025 * 
    

 Rate of unemployment (s) 0.012  

 Rate of economically active population with graduate degree (s) 0.056 * 
    

Business environment     

 Previous site is in a large or intermediate city (d) -0.065  

 Alternative is a large or intermediate city (d) 0.194 * 
    

 Rate of employees within the same sector (s) 0.016 * 

 Index of diversity in different sectors (s) 0.060 * 
    

Governmental environment     

 Tax burden for partnerships (s) -0.041 * 

 Tax burden for joint stock companies (s) -0.106 * 

 Tax burden for holding companies (s) -0.287 * 
    

 Municipality with a motorway connection (d) 0.049 * 

 Municipality with a rail station (d) 0.061 * 
    

 Accessibility to employees (s) 0.033 * 
    

 Duration of the approval process for building licence application (s) -0.021 * 

 Cantonal business development (s) 0.119 * 
    

Model parameters   

 Nest 1: previous site  1.000 (f) 

 Nest 2: remaining alternatives 7.520 * 

 
 
*  Significant according to t-test;  (f) Fixed to a value of 1.00 

**  Sum of estimated constants and shift (d) Dummy variable 

*** Biogeme estimates 1/λ    (s) Standardised values 
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4.4.3 Results by sectors 

Table 17 provides an overview of the estimated utility parameters for six different sectors. As 

the sector of finance and services includes more than 50% of all companies observed and as 

the comparison of different models show that this sector is very heterogeneous, we present 

the results not for the whole service sector, but for two extremely unequal subgroups of this 

sector instead: business services
39

, and public and personal services
40

. Other subgroups – like 

e.g. the sector of finance – generally get results between these two extremes. Holding compa-

nies are all assigned to the business service sector. Due to a better comparability of the results 

of the different sectors, holding companies have been omitted in the following models. Apart 

from business services and wholesale trade the models reach a better adjusted rho-square than 

a model including all sectors as discussed in the section above. However, according to the t-

test, several parameters are not significant. Regarding the significance of estimated parame-

ters, the model for business services provides the best results. As this sector includes still 

more than 20% of all observed companies this is no surprise. However, the adjusted rho-

square is relatively low – this is an indication, that companies in this sector still are very het-

erogeneous. In contrast, companies in the sectors of public and personal service and gastron-

omy seem to be quite homogenous, resulting in a higher adjusted rho-square. 

A comparison between the different numerical results regarding geographical aspects is quite 

difficult. In a diagram the differences can be shown more clearly. Figure 21 shows the disad-

vantage of moving by distance for different sectors as compared to the alternative of not-

moving. The level of a utility of zero therefore represents the most likely alternative, i.e. the 

previous site (alternative 1). All other alternatives have a handicap related to distance and 

caused by the effort of moving
41

. This handicap, or disadvantage, is represented by a negative 

utility varying between about -3.70 and -6.90 depending on sector and distance. The utility 

decreases with increasing distance. In addition, due to the utility function for distance using a 

negative exponential weighting, the graph is relatively steep within small distances and be-

comes more and more flat with increasing distances. Differences between alternatives at dis-

tances exceeding 50 km are small. 

                                                 
39

  Business services (NOGA 74) includes professional, scientific and technical services, as well as administra-

tive and support services. 
40

  Public and personal services includes waste collection and waste management services (NOGA 90), arts, en-

tertainment and recreation (92), services furnished by membership organizations (91), and other personal 

services (93) 
41

  Calculated as the utility of geographical proximity modelled by α × e
-φ d

 (with d=distance, α and φ    sti-

mated parameters) minus the utility of not moving at all as modelled by the alternative-specific con-
stant for alternative 1 (ASC1): Ud = ( α × e

-φ d ) - ASC1 
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There are two sectors weighting the disadvantage of moving distinctively high: public and 

personal service, as well as gastronomy and hotels. Companies in these sectors often depend 

on their location (e.g. a restaurant at a location with a special view) or serve a small market 

area (e.g. hairdressers or fitness centres). Results in chapter 3 show that these companies are 

only marginally involved in migrations. However, companies in these sectors show a high 

probability of closure. In contrast, companies in the sector of wholesale trade and business 

services value the disadvantage of moving relatively moderately. For these companies dis-

tance plays a less significant role for their location choice as well. Reasons for these results 

might be the fact, that companies involved are often small and serve large geographical mar-

kets. In general, the importance of the negative effects of distance is in line with results of van 

Oort et al. (2007). As expected, businesses in personal services and gastronomy are consider-

ably more sensitive to increasing distances. 

Figure 21 Disadvantage of moving distance by sectors 

 
 

 

 
 

Regarding the factors of production, utility parameters have generally the expected sign. The 

only exceptions noted, concern land price for commerce and industry, and the rate of unem-

ployment. However, these estimates are insignificant and small. The positive value regarding 

land price for public and personal services may be explained by their tendency to locate in 

places with very high accessibility: e.g. in centres. This assumption is reinforced by the rela-

tively high (positive) impact of a motorway connection, rail station, accessibility, and loca-
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tion in a city. The rate of unemployment has been introduced to the model to mirror the avail-

ability of short term man-power. But since unemployment also indicates economic problems 

in the respective region, this variable turns out to have a negative effect for most sectors. 

Compared to other sectors, companies in the sector of retail tend to be highly affected by land 

prices. However, the results are not significant. One reason is certainly, that companies in this 

sector often migrate by closing the company at the previous and newly registering at the pro-

spective site. Interestingly, companies in the retail sector are only little affected by land price 

for residential use. Therefore, this sector does not show a crowding-out effect due to a high 

quality for residential use. In line with this result, this sector is also little affected by the de-

gree of land use in building zones. By contrast, the sectors of manufacturing and business 

services respond very significantly to high quality for residential use. Indeed, the expected 

significant impact of degree of land use on location decisions of manufacturing firms could 

not be identified. 

Results regarding business environment of large and intermediate cities differ between sec-

tors. For both sectors of service, centrality is outstandingly important. They significantly 

move less out of a city (positive parameter for the circumstance that the previous site is a city) 

and they relatively often chose new sites in cities. In contrast, all other sectors tend to leave 

large and intermediate cities. Confirming expectations, companies of the manufacturing sec-

tor tend to abandon cities. This is also in line with the results of Maoh and Kanaroglou (2007) 

noting similar behavioural patterns in Hamilton. Regarding public and personal services, this 

is also in line with the findings of van Oort et al. (2007). But, this study shows a contradicto-

ry result for business services. One reason for this distinction may be the different set of vari-

ables. Van Oort et al. use one variable to characterise urbanity (density of inhabitants), 

whereas in this study three variables have been used (two variables representing cities and the 

degree of land use representing the availability of land). Agglomeration effects are very large 

in the sectors of manufacturing, gastronomy and hotels, and business services. In contrast, for 

companies in the sector of public and personal service a high number of other companies in 

the same sector represent a disadvantage. Contrary to the findings of Maoh and Kanaroglou 

(2007), localisation effects do not have an outstanding positive influence on the wholesale 

trade sector. Urbanisation effects are the most highly valued by companies in the sector of 

business services. Indeed, the conditioning of urbanisation effects may not be appropriate. A 

comparison with Rosenthal and Strange (2003) shows, that the distinctions between sectors 

has to be more detailed. They show evidence, that agglomeration effects should be calculated 

at walking distance. 
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Table 17 Estimation of utility parameters by sectors 

 
 
General information Manu-

facturing 

Wholes. 

trade 

Retail 

trade 

Gastron. 

hotels 

Business 

services 

Personal 

services 

Observations 1,390  1,699  1,001  495  2,102  413  

Null log-likelihood -6,655  -8,134  -4,792  -2,370  -10,063  -1,977  

Final log-likelihood -3,854  -5,051  -2,741  -1,313  -6,486  -1,042  

Adjusted rho-square 0.420  0.378  0.427  0.444  0.355  0.470  
 

Utility parameters Value   Value   Value   Value   Value   Value   
              

Geographical aspects 

 Prev. site (Const)** 5.099  4.288  4.739  5.826  4.462  6.943  

 Distance:    phi -0.081 * -0.080 * -0.074 * -0.061 * -0.068 * -0.099 * 

 Distance:    beta 0.633 * 0.352 * 0.331 * 0.987  0.752 * 2.050 * 
              

Factors of production 

 Land price commerce  -0.001  0.000  -0.003  -0.012  -0.001  0.034  

  - residuals  -0.001  -0.003  -0.006  -0.027  -0.017 * 0.045  

 Land price residential -0.015 * -0.011 * 0.000  -0.003  -0.012 * -0.076  

  - residuals -0.013 * -0.008 * -0.004  -0.017  -0.010 * -0.034  
              

 Degree of land use -0.022 * -0.015 * -0.003  -0.018  -0.032 * -0.094  
              

 Unemployment -0.009  0.043  -0.011  -0.149  -0.003  0.149  

 Pop. with degree 0.037 * 0.009 * 0.028 * 0.160  0.086 * 0.066  
              

Business environment 

 Prev. site in a city -0.345 * -0.270  -0.046  -0.218  0.316 * 0.118  

 Alternative is a city 0.126 * 0.109 * 0.074 * 0.366  0.287 * 0.721 * 
              

 Empl. in same sector 0.022 * 0.009  0.006  0.041  0.024 * -0.015  

 Index of diversity 0.075 * 0.030 * 0.026 * 0.045  0.086 * 0.076  
              

Governmental environment 

 Tax partnerships -0.041 * -0.033 * -0.031 * 0.008  -0.073 * -0.077  

 Tax joint stock comp. -0.095 * -0.071 * -0.030 * -0.204  -0.152 * -0.230  
              

 Motorway connection 0.025 * 0.045 * 0.016 * 0.033  0.064 * 0.149  

 Rail station 0.052 * 0.048 * 0.032 * 0.179  0.069 * 0.295 * 
              

 Accessibility 0.030 * 0.018 * 0.017 * 0.028  0.040 * 0.171 * 
              

 Process build.licence -0.012 * -0.017 * -0.009 * -0.041  -0.027 * -0.070  

 Business develop. 0.136 * 0.083 * 0.065 * 0.215  0.157 * 0.345 * 
              

Model parameters 
              

 Nest: previous site*** 1.000 f 1.000 f 1.000 f 1.000 f 1.000 f 1.000 f 

 Nest: remaining alt.*** 7.670 * 13.000  14.400 * 4.610  5.920 * 2.160 * 
 

 
f  Fixed value 

*  Significant according to t-test;    

**  Sum of estimated constants and shift  

*** Biogeme estimates 1/λ 

Detailed information for parameters see Table 16 
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In general, the estimated parameters regarding governmental environment are comparable 

to the model including all observed companies. Most sectors value the negative impact of tax 

burden for joint stock companies higher than the impact of tax burden for partnerships. Only 

retail trade is remotely affected by tax burden for joint stock companies. To summarize, it can 

be stated that sectors with a low value creation tend to be also less effected by tax burden for 

joint stock companies. Accessibility, motorway and railway station are especially important 

for the sector of public and personal service. Also the indicators for business friendliness of 

municipalities have the expected values and signs. Only the sector of retail trade is hardly af-

fected by these variables. Van Oort et al. (2007) also show that generally accessibility varia-

bles have an important positive impact. Their high parameters for manufacturing and business 

services are broadly in line with the results presented here. Indeed, the models of van Oort et 

al. show a quite low influence of accessibility on personal services. This result may be ex-

plained by the very strong influence of urbanity in the model of van Oort et al. (2007).  

4.5 Conclusions 

This paper deals with destination choice of relocating firms and which characteristics of mu-

nicipalities significantly influence these decisions. This study is based on data from the com-

mercial registers of three Swiss cantons, St. Gallen, Appenzell Ausserrhoden, and Appenzell 

Innerrhoden. The dataset provides information on more than 54,000 firms and autonomous 

plants during the period from 1991 to 2006. Various variables, characterising potential sites 

as alternatives, have been tested in a Nested Logit (NL) model. Table 18 shows the ranking of 

the estimated parameters in different sectors. They are sorted according to the relevance of 

the parameters in a model including companies from all sectors. In general, the most im-

portant factors on location decisions of companies are cities, cantonal business development 

and tax burden. The fact that a potential site is in a city summarizes different advantages and 

disadvantages of these locations. This result corresponds to the innovative milieu approach 

and other agglomeration effects (e.g. Hunecke, 2003; Florida, 2005). The differences regard-

ing the valuation of a site in a city suggest that companies in the sector of manufacturing tend 

to leave cities. In contrast, companies in the sectors of retail trade as well as public and per-

sonal services significantly tend to chose new locations in cities. The parameters regarding 

tax burden and cantonal business development indicate the very positive effect of governmen-

tal business friendliness. But also the various accessibility indicators play a strong role in 

most of the models. In general, the presence of a railway station in a potential municipality 

has a larger positive impact than the presence of motorway connection. Interestingly, the var-

ious parameters for land prices have all only minor effects. The strongest effect has land price 

for residential use, this indicates a crowding-out effect between residential and business use. 
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Table 18 Ranking of utility parameters overall and by sector 

 
 
parameter All** Manu-

factur 

ing 

Whole-

sale 

trade 

Retail 

trade 

Gastro 

hotels 

Bus. 

ser-

vices 

Pers. 

ser-

vices  
        

Alternative is a city 1 * 3 * 2 * 1 * 1  2 * 1 * 

Cantonal business development  2 * 2 * 3 * 2 * 3  3 * 2 * 

Tax burden for joint stock companies 3 * 4 * 4 * 6 * 4  4 * 4  

Previous site is in a city 4   1 * 1  3  2  1 * 8  

Municipality with a rail station 5 * 6 * 5 * 4 * 5  8 * 3 * 

Index of diversity in sectors of trade 6 * 5 * 9 * 8 * 8  5 * 11  

Population with graduate degree 7 * 8 * 14 * 7 * 6  6 * 14  

Motorway connection 8 * 10 * 6 * 10 * 11  9 * 6  

Tax burden for partnerships 9 * 7 * 8 * 5 * 17  7 * 10  

Accessibility to employees 10 * 9 * 10 * 9 * 12  10 * 5 * 

Degree of land use in building zones 11 * 11 * 12 * 16  14  11 * 9  

Process for building licence 12 * 15 * 11 * 12 * 9  12 * 13  

Employees within the same sector 13 * 12 * 14  13  9  13 * 18  

Land price for residential use 14 * 13 * 13 * 18  18  15 * 11  

Rate of unemployment 15  16  7  11  7  17  6  

Residual land price for residential use 16 * 14 * 16 * 15  15  16 * 16  

Residual land price for commerce 17 * 17  17  13  13  14 * 15  

Land price for commerce 18  18  18  16  16  18  16  

 
 
*  Significant parameter according to t-test 

**  Model including all companies observed, apart from holding companies 

 
 

In general, these results are in line with the expected results discussed in section 2. Indeed, 

there are exceptions on the level of the modelled sectors: the effects regarding land prices are 

quite small (consistent with Luow, 1996), this holds true also for the manufacturing sector. 

Additionally, the manufacturing sector certainly tends to choose municipalities with a lower 

degree of land use. However, this does not happen to a significantly larger extent than in oth-

er sectors. Also localisation effects have only moderate effects on retail trade. Regarding the 

expected results for accessibility, only the sectors of public and personal services show a 

clearly above-average preference for municipalities with high accessibility and presence of 

motorway connection as well as railway stations. Not surprisingly, this sector has a clear ten-

dency to migrate in direction of centres. 

These results show evidence, that governments and politicians have several options to influ-

ence the site competition for companies between regions: business friendliness, taxes, and, 

with a smaller effect, accessibility. Regarding business friendliness, (cantonal) business de-

velopment is most visible for companies and therefore has a large impact. However, Deve-

reux et al. (2007) showed that grants do not have a strong effect on companies‟ decisions. As 
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a consequence, business development is more successful in supporting companies: e.g. during 

the process of formation or migration, as well as regarding information about potential new 

sites. All over the world, low taxes are a common instrument to attract companies (and natu-

ral persons). The models show, that this is certainly an effective option. Indeed, at least in 

Switzerland over the last 15 years, taxes in most cantons decreased significantly; so it will be 

difficult to further lower corporate taxes substantially. In contrast to the first two options for 

action, accessibility became in Switzerland less important over the last decades (Tschopp, 

2007). A reason for this finding is that differences regarding accessibility between munici-

palities and regions became in this period significantly smaller. Therefore, from a govern-

mental point of view the cost-benefit ratio of such projects lost attractiveness. 

In general, these results are in line with other similar studies on a micro level. Not astonish-

ingly, this holds true especially for the study in Switzerland of Baranzini et al. (2006). In-

deed, there are also some important differences: e.g. tax burden for partnerships and sole pro-

prietorships turned out to have a positive effect in the model of Baranzini et al.. One reason 

for this “unintuitive” result may be the model structure with cantons as alternatives. As tax 

rates for partnerships vary between municipalities, the models here presented with municipal-

ities as alternatives are more adequate and lead to more comprehensible results. Strength of 

the study of Baranzini et al. is the consideration of variables concerning quality of live. How-

ever, the respective estimated parameters are not significant for relocating firms. In the Neth-

erlands, van Oort et al. (2007) distinguish models for different sectors. Their models also 

show evidence, that cities play an important role for relocating firms. In contrast to the results 

presented above, in the Netherlands accessibility variables play the most important (attrac-

tive) role for all sectors. In Switzerland, this holds true only for the sector of public and per-

sonal services. A reason for this difference may be the introduction of a variable representing 

cities.  

A comparison of different models like Baranzini et al. (2006), van Oort et al. (2007) and oth-

ers shows, that the set of alternative characterising variables have an important influence on 

the estimated parameters. To compare the effect of particular variables therefore is quite dif-

ficult. In addition, it has to be mentioned, that the results in this paper only hold true at the 

level of firms and autonomous plants. This paper focuses on the destination choice of relocat-

ing firms. Therefore, in their majority the tested variables cover only pull factors. A model cov-

ering the whole migration process – including the decision whether to move or not – would in-

clude also push and keep factors. This might be a subject to be addressed as a consequence of 

our research. 
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Abstract 

This paper investigates effects of different possible options for cantonal and municipal au-

thorities‟ intent on attracting firms: improvements in transport infrastructure, designation of 

new building zones, and last but not least tax reductions. These actions have been tested by 

simulating the decisions of existing firms. The parameters for these simulations have been es-

timated with a discrete choice model using data of the commercial registers of the cantons 

St.Gallen and both Appenzell covering the period from 1991 to 2006. The aim of this paper is 

to show not only the effects, but also to detect potential negative side effects. 

The simulation results show, that tax reductions have unrivalled large effects, meaning posi-

tive effects in the municipalities concerned as well as negative side effects in adjacent munic-

ipalities. Generally, effects are more intense in regions with a large number of firms already 

present. Interestingly, due to large positive effects in a specific region, negative side effects 

can also be identified over long distances in other regions. Especially cities and towns are af-

fected by these long distance effects. 

 

Keywords: simulation, firm, location choice, business development, St. Gallen, IVT, Zürich 
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5.1 Introduction 

Over the last decade, low economic growth rates resulted in intensified competition between 

nations, regions, and towns in trying to attract new firms and inhabitants. In particular, the es-

tablishment of new firms has become one of the most vital objectives of governments and 

public authorities all over Europe. To raise the attractiveness of a region, different instru-

ments have been used: tax reductions, incentives for new establishments, as business destina-

tion promotion activities, supply of outstanding infrastructure and public services. These in-

tense activities also led to different kind of rankings, for instance with regards to taxation 

(BAK, 2005), and benchmarking-models, e.g. regarding accessibilities (Bleisch, 2005) or 

school systems (OECD, 2010). 

In Switzerland, generally this competition between cantons and regions finds common assent. 

However, to date cantonal business development programs have not been subject to any inde-

pendent effectiveness assessment or such assessments are not publicly available (Klein-

ewefers, 2004). Public authorities generally limit themselves to inform in an aggregate man-

ner (e.g. annual report of the business development agency of the region of Winterthur; SRW, 

2010) or they publish individual success stories like the arrival of PUMA in Oensingen (Can-

ton of Solothurn, 2004), Google in Zürich (NZZ Online, 2007) or McDonalds in Geneva 

(swissinfo.ch, 2009). Most of these announcements have been implicitly registered by author-

ities and politicians. In a position paper SwissHoldings (2009) provides a good overview of 

headquarters settled in the Greater Zurich Area. Still, some projects to attract new firms trig-

gered heavy discussions about purpose and means to be used in the competition for business 

development. In Switzerland, the prime illustrating examples include the construction of a 

new factory for Amgen in Galmiz (ARE, 2004) and most recently the heavily disputed subsi-

dies for a saw mill of the Mayr-Melnhof-Group in Domat-Ems (Canton of Graubünden, 

2010).  

The lack of any effectiveness assessment and detailed investigation on the impact of cantonal 

and regional business development programs on the local and surrounding economic system 

highlights the need for an adequate evaluation of these efforts. On the one hand, the aggregate 

annual reports do not differentiate between the impacts of business development programs in 

a specific location and general regional trends. On the other hand case studies do not inevita-

bly lead to generally valid evidence. This situation is further aggravated by the fact, that de-

tailed agreements between the different parties involved in a particular case are never pub-

lished. At least, the successful acquisitions of large (foreign) firms and headquarters give a 

hint about the relative effectiveness of different tactics in this competition. Most strikingly, 

reports currently published completely disregard the interdependences between regions and 
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impacts on surrounding areas. However, the comprehensive understanding of these interde-

pendencies is of utmost importance in order to give a full account of the effectiveness of 

business development programs currently employed. 

Using simulations of prospective actions taken by cantonal and municipal authorities based 

on a discrete choice model of firm behaviour, this paper will show spatial impacts of the use 

of different options of business development activities, a) on the respective region and b) on 

the adjacent regions. The focal point is the (re-)distribution of firms, its effect on land use and 

therefore answers in the field of spatial planning and their translation into adequate behaviour 

of authorities and politicians. Indeed, we have to highlight the fact that this paper cannot 

serve as a comprehensive effectiveness assessment of cantonal business development in the 

sense of Kleinewefers (2004), especially, since (long-term) cost for infrastructure are very 

difficult to estimate (Gilgen and Aliesch, 2004). However, the discrete choice models pre-

sented can certainly be used to evaluate cantonal and regional business development pro-

grams, as they show and quantify impacts on the behaviour of migrating firms. 

Following this introduction, the second section of this paper provides an overview of the po-

litical discussions about the subject of the competition between Swiss cantons and regions. In 

addition, a short overview to research in this field is presented. The third section gives an in-

troduction to the data used and the scenarios tested regarding the impact of infrastructure im-

provements, additional building zones and tax reductions. In this section, we will also address 

the base model and the simulation procedure. Section four lists the results of the simulation 

runs and the last section will discuss conclusions and further research. 

5.2 Background 

Due to the rising importance of business development by authorities, different authors have 

been working on this subject. Credit Suisse (CS, 2003) gives an overview of cantonal busi-

ness development efforts. They analysed several economic development measures supporting 

firms to intensify their local business activities with the objective of strengthen the economy 

of a region. The report shows that, since the 1990‟s authorities in Switzerland became more 

sensitive to business development issues. As a reaction to the fact that by international stand-

ards Swiss economic growth remains below average, cantonal authorities intensified their 

promotion activities with firms. In 2001 Swiss cantons spent more than CHF 95 million and 

engaged about 100 full time equivalents (FTE) positions. 

With the rising importance of official business development efforts, different authors initiated 

research on this impact. The location promotion agency of the region of Winterthur (Marfurt 
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and Domeisen, 2010) names seven important location factors: a) quality of life, b) population 

and income, c) accessibility and infrastructure, d) tax burden, e) number of employees and in-

dustries present, f) innovation and educational milieu, g) availability and price of land as well 

as rentable premises. Generally, this list corresponds with the view point of trade associations 

(Swissmem, 2009; SwissHoldings, 2010). Taking into consideration different concepts and 

models discussed by several authors, conclusions of chapter 2 show that the factors listed 

above are also relevant from an empirical point of view. Indeed, generally authorities only 

have three main options to raise their attractiveness in the short term: to reduce the tax bur-

den, to provide specific infrastructure and to facilitate business activities (Siebert, 2000; 

Brenner and Fornahl, 2002). 

On a national as well as international level, especially the offer of subsidies and taxes reduc-

tions became popular but controversial tools. Several studies all over the world demonstrate a 

positive effect of low taxes on relocations and establishments of firms (e.g. Siebert, 1996). 

Indeed, conclusions of chapter 4 show that firms are significantly more sensitive to tax levels 

than partnerships and sole traders. Bondonio and Greenbaum (2007) studied the impact of tax 

incentives on local economic growth in enterprise zone programs (EZ) of different US states. 

They show that EZ incentives do have a significant positive impact on new firm establish-

ments and, to a smaller extent, on existing firms. But, Bondonio and Greenbaum also reveal 

negative side effects as EZ policies tend to accelerate business closures as well. In addition, 

Neumark and Kolko (2010) investigated the impact of EZ on the number of jobs in California 

could not show a positive effect. They noted, that “the program [in California] is ineffective 

in achieving its primary goals”.  

Providing special infrastructure is an effective but costly way to raise the attractiveness of a 

region. Different studies show a positive influence of traffic infrastructure (Hilber, 1999) as 

well as leisure and school quality (Gatzweiler et al., 1991). Amongst others, De Bok (2007) 

demonstrated that accessibility has a positive effect on service businesses. Conclusions of 

chapter 4 show that generally this holds for other sectors, too. Especially the presence of mo-

torway connections and railway stations are highly valued. Key disadvantages of providing 

infrastructure are very high short- and long-term costs. Particularly long-term costs are quite 

difficult to estimate (Gilgen and Aliesch, 2004). 

To facilitate business activities, authorities usually try to create a business friendly atmos-

phere. This is certainly the primary task of business development agencies. However, measur-

ing effects of the impact of business development is very difficult. That is certainly one rea-

son for the absence of performance reviews in this field (Kleinewefers, 2004). On the basis of 

a survey of all cantonal business development agencies, CS (2003) created a business devel-
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opment index representing the allocation of resources. The following factors were used to 

construct this index: a) numbers of FTE persons employed in the cantonal business promotion 

offices, b) marketing and promotion budget, c) characterization of the development style, d) 

establishing and maintaining the main location factors, e) website, f) legal establishment of 

the cantonal promotions, and h) the public visibility of the leading person in the media with 

regards to economic development issues. The CS research team compared this business de-

velopment index with economic growth or establishment of firms. However, it was not possi-

ble to show any evidence for a relation between these indicators. Therefore, they conclude 

that “economic relationships and historically developed economic structures are too complex 

to make a final assessment”, in particular, “regional economic and industrial structures char-

acterize the different growth potentials” and tend to distort the detection of impacts. Working 

with the same index, Baranzini et al. (2006) showed an impact in a more complex and com-

prehensive model. They show that business development by Swiss cantons has a significant 

positive influence on the number of newly established and relocating firms.  

Devereux et al. (2007) investigated the impact of governmental subsidies by using data of 

multi-plant firms in Great Britain. They reveal that the positive impact of subsidies becomes 

more important with a rising number of firms already established. However, conditional on 

agglomeration effects, they conclude that grants have only a small effect on location choice.  

Given the availability of data and the estimated effects of the different location factors in the 

preliminary work of the authors in this field (see chapters 3 and 4 of this thesis) in the follow-

ing we primarily focus on improvements in three areas, namely on transport infrastructure, on 

designations of new building zones and on tax incentives. Based on existing literature this 

paper will test the following hypothesis: a) in accordance with the results of the nested-logit 

models used in chapter 3 the three tested factors have a positive effect on the relocation be-

haviour of firms. The effect of tax reductions should have the largest effect. The positive ef-

fects of designating new building zones and tax reduction will be restricted to the municipali-

ties concerned. In contrast, the impact of transport infrastructure projects will be spatially un-

equally distributed. Therefore, the aim of this paper is to detect and quantify side effects of 

these governmental interventions. This leads us to a second hypothesis: b) As a large majority 

of relocating firms chose a new site close to the previous site, adjacent municipalities are ex-

pected to mainly experience the (negative) side effects. 
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5.3 Data and szenarios considered 

5.3.1 Agents: firms 

Key information about 54,600 firms between 1991 and 2006 has been extracted from the 

commercial registers of the cantons of St. Gallen, and both Appenzell. The data set includes 

joint stock companies (Aktiengesellschaften, AG) and limited liability companies (Gesell-

schaften mit beschränkter Haftung, GmbH), sole traders, and partnerships. Compared to other 

European countries, the share of limited liability companies is very small. In Switzerland, on-

ly 40.0% of all companies are limited liability companies (data 2008; FSO, 2009) – whereas 

e.g. in Germany, this share is 98.3% (data 2008; DESTATIS, 2010). Specifically, this data set 

of the commercial registers contains the city of residence as well as business demographic 

events like establishments, closures and relocations of firms. This data base has been en-

hanced with a sector and size indication from the business and trade register (BUR) of the 

Swiss Federal Statistical Office (FSO). Unfortunately, data from BUR can be traced back on-

ly till year 2003. The records do not include sector affiliation data. However, this information 

was identified based on the firm‟s name and business goal, which are recorded in the business 

register. 

Generally, once established, firms keep their location – only about 1.77% of all firms relocate 

every year (for further details see chapter 3). Firms in the sector of service and finance 

(2.26%) relocate considerably more often than firms in the sector of agriculture and mining 

(0.82%). The spatial pattern of migrations illustrates two important characteristics of firm mi-

gration (see chapter 4): a) firms stick to their region of origin and, generally, do not move 

long distances; b) towns not only play an important role for new firm establishments, but also 

for migrating firms.  

Since only few firms are affected by relocations, only a random sample of 1% of the non-

movers has been included in the models. In contrast, the entire population of migrating firms 

has been considered. Therefore, the number of observations decreases from 392,000 to about 

11,000. This approach reduces the processing time for the estimation of the models from 

more than one week to less than three hours. 

5.3.2 Alternatives: municipalities 

Selectable alternatives are municipalities, which are characterised by a large set of variables 

covering three different groups: production factors, business environment, and governmental 

environment. The selection of the variables used bases on the theoretical overview in chapter 
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2 and is discussed in detail in chapter 4 of this thesis. Most of the data is available for all 

Swiss municipalities and the whole period of 16 years. Still, three variables are only available 

for the cantons observed: degree of land use in building zones, land prices at municipal level, 

and duration of the approval process for building licence applications. These datasets are from 

cantonal sources
42

 and from a special survey covering the case study area exclusively. 

Production factors are modelled by land prices for different land-use types (commerce and 

industry, residential use), degree of land use in building zones, rate of unemployment, and 

share of economically active population with a graduate degree. Additionally, following Gue-

vara (2010) land prices have been estimated by a linear regression using as explanatory varia-

bles the same variables involved in the discrete choice models. The resulting residuals are in-

cluded in the discrete choice model as control variables. The labour market is modelled by the 

rate of unemployment and the rate of economically active population with graduate degree 

(FSO, 2009). Since employees of a firm do not have to reside in the same municipality as the 

firm, these two variables are calculated as a weighted sum comprising municipalities within a 

radius of 30 km employing a negative exponential weighting function. 

Business environment is represented by the share of employees within the same sector (local-

isation effects) and the index of diversity of sectors (urbanisation effects). Similar to the two 

variables representing labour market, these indicators are calculated as a weighted sum. Re-

garding diversity, the richness in work places of different sectors is calculated on NOGA-

code level 2 in each municipality (Baumgärtner, 2003; Hoffmann, 2006). The number of em-

ployees and work places by sector is extracted from the Swiss census of enterprises (FSO, 

2009). Results of chapter 3 demonstrated that cities play an essential role in firmographics; 

therefore, a dummy variable for large and intermediate cities
43

 has been introduced.  

Governmental environment has been modelled with several variables: tax burden for different 

legal forms of businesses, infrastructure as access to motorway and railway, accessibility to 

employees, duration of the approval process for building licence applications, and the index 

for cantonal business development of CS introduced in chapter 5.2 (CS, 2003). Data on tax 

burden is available from the Swiss Federal Tax Administration (FTA) on a yearly basis since 

1994 (FTA, 2007). Information regarding motorway and rail station in municipalities as well 

as their accessibility has been provided by the Institute for Transport Planning and Systems 

(IVT) of ETH Zürich (Tschopp, 2007; Fröhlich, 2008). 

                                                 
42

  Record on the current status of building zones (“Überbauungsstand”). 

43
  Consistent with the FSO‟s typology of municipalities, this covers all agglomeration centers with a minimum 

of 45,000 inhabitants (Schuler et al., 2005). 
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Distances are important for the calculation of several variables and for the distance between 

the actual and a potential site. Based on Fröhlich (2008) shortest road network distances have 

been used. 

5.3.3 Scenarios: options for action of authorities 

Different sets of scenarios have been tested: 1) transport infrastructure projects, 2) designa-

tions of new building zones, 3) tax reductions, and 4) all scenarios combined. On the one 

hand these scenarios cover important factors in the model and, on the other hand, factors 

which can be influenced by authorities. All of the supposed interventions are certainly not 

run-of-the-mill, but it is not impossible to find authorities implementing even stronger and 

more comprehensive interventions.  

Table 19 Transport infrastructure projects considered 

 
 
Project Canton Length 

 

[km] 

Max. 

velocity 

[km/h] 

Nr. 

     

Szenario 1a     

Congestion relief Rapperswil-Jona SG 4.0 60 1 

Bypass Bütschwil – Dietfurt SG 3.3 80 2 

Bypass Wattwil – 2
nd

 phase SG 2.9 80 3 
     

Szenario 1b (including scenario 1a)     

Motorway connection Gossau SG and access RA AR/SG 2.5 80 4 

Bypass Herisau AR 2.8 80 5 

 
Sources: AREG (2010), PA AR (2001) 

Abbreviations: SG - St. Gallen, AR - Appenzell Ausserrhoden, RA - region of Appenzell 

 
 

The first set of scenarios addresses various existing transport infrastructure projects. Table 19 

provides an overview on the corresponding assumptions. Scenario 1a assumes the realisation 

of a congestion relief project in Rapperswil-Jona, a bypass of Bütschwil - Dietfurt, and the 

second phase of the bypass of Wattwil. These projects are defined in the cantonal directive 

plan of St. Gallen (AREG, 2010), and they are in an advanced phase of planning. Scenario 1b 

additionally includes the so called “access highway for the region of Appenzell” including a 

new motorway connection in the eastern part of Gossau and a bypass for Herisau (AREG, 

2010; PA AR, 2001). Since this project affects the federal motorway network, for the time be-

ing it might materialize only in a distant future. 
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Designation of new building zones is another often discussed option for action. Because spa-

tial planning in Switzerland is assigned to cities and municipalities, the effect has been tested 

in three municipalities: the city of St. Gallen, Gossau and Ebnat-Kappel. In these three mu-

nicipalities the simulation results based on the estimated model coincide well with the ob-

served migrations in the sample. Compared to the number of firms choosing these locations 

in the sample, the errors are only between 1% (St.Gallen) and 11% (Gossau). They also rep-

resent three different types of municipalities: the centre of an agglomeration (city of St. 

Gallen), a municipality in an agglomeration (Gossau), and a rural municipality distant from 

the large transport axes (Ebnat-Kappel). They also vary considerably in number of inhabitants 

and size of building zones: St. Gallen is the unrivalled largest city in the region with 72,600 

inhabitants, with 17,500 inhabitants Gossau is a clearly smaller city, and Ebnat-Kappel with 

4,900 inhabitants is a village comparable (in size) to a large number of other municipalities 

(numbers for 2009, FSO 2009). 

Table 20 Designation of building zones: values for 2006 and scenarios 

 
 
Project Building 

zones 

2006 

[ha] 

Degree of 

land use 

2006 

[pax/ha] 

Building 

zones 

scenario 

[ha] 

Degree of 

land use 

scenario 

[pax/ha] 
     

Average of all municipalities 130 45.6   

 Standard deviation (155) (12.4)   
     

St.Gallen (scenario 2a): 1395 86.0 1405 85.4 
     

Gossau SG (scenario 2b):  473 56.4 483 55.2 
     

Ebnat-Kappel (scenario 2c): 127 50.1 137 46.4 
     

Sources: ARE SG (2010), PA AR (2001) 

Abbreviations: SG - St. Gallen, AR- Appenzell Ausserrhoden, RA - region of Appenzell 

 
 

In all scenarios for designated new building zones, 10 ha of new building zones for commer-

cial and industrial use have been added. Without doubt, 10 ha is quite a large area. But in 

Switzerland there are examples of even larger expansions: e.g. the saw mill of the Mayr-

Melnhof-Group in Domat-Ems (20 ha; Canton of Graubünden, 2010) and the new factory for 

Amgen in Galmiz (55 ha; ARE, 2004) mentioned above. In fact, the model does not use the 

dimension of building zones as such, but the resulting degree of land use instead. Table 20 

shows that the impact on a small village like Ebnat-Kappel (-3.7 inhabitants and employees 

per hectare) is much larger than on a city like St. Gallen (-0.6). 
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The third set of scenarios considers tax reductions on two levels: a) on a municipal level, au-

thorities can change tax burden for partnerships and sole proprietorships. These firms are 

treated as natural persons with a tax rate fixed by the municipality. In these scenarios the 

same municipalities have been chosen as in the scenarios regarding building zones.  

b) On a cantonal level, authorities control tax burden for companies treated as legal persons. 

On this level, only one scenario with the canton of Appenzell as actor has been calculated. In 

all scenarios taxes are supposed to decline by 100% of the standard deviation – this is in the 

range of the observed decrease in tax rates over the last ten years (ESTV, 2006/2010). 

Table 21 Tax burden for partnerships and companies 

 
 
Project Taxes* 

partnership 

2006 

[CHF] 

Taxes* 

partnership 

scenario 

[CHF] 

Taxes** 

companies 

2006 

[CHF] 

Taxes** 

companies 

scenario 

[CHF] 
     

Average of all municipalities 99,173  216,466  

 Standard  deviation (14,368)  ( 24,738)  
     

St.Gallen (scenario 3a) 113,600 99,232   
     

Gossau (scenario 3b) 100,350 85,982   
     

Ebnat-Kappel (scenario 3c) 115,450 101,082   
     

Appenzell Ausserrhoden (scenario 3d)   181,571 156,833 

 
* taxable entity: natural person, married with 2 children, taxable income CHF 500,000 

** taxable entity: legal person, taxable profit CHF 1,000,000 

Sources: StA SG (2006, 2010), StA AR (2010), ESTV (2006, 2010) 

 
 

5.4 Base model and simulation procedure 

5.4.1 Estimation of base model 

In the discrete choice model employed, each year firms face 120 alternatives: all 114 munici-

palities in the case study area, plus 6 municipalities randomly selected out of the rest of Swit-

zerland. The set of alternatives contains only Swiss municipalities that are involved in at least 

one migration observed between 1991 and 2006 (584 municipalities). This scheme reflects 

the point of view of the decision making firms: for each observation the first alternative rep-

resents the current location of the firms. The structure is modelled in a Nested Logit (NL) 

model with several nests (McFadden, 1978; Train, 2003): Nest 1 “Stay” has one alternative 

(the present location); the additional nests contain all other alternatives divided in 12 districts 
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to detect spatial autocorrelation. With regards to the correction of a potential selection bias, 

for alternative 1 the respective correction suggested by Bierlaire et al. (2008) has been esti-

mated. 

Chapter 4 provides a detailed description of the model. All parameter estimations are per-

formed using software BIOGEME 1.9 (Bierlaire, 2003 and Bierlaire 2010). Due to the high 

complexity of calculations, CFSQP was employed as optimization algorithm (developed by 

Panier, Tits, Zhou, and Lawrence; Lawrence et al., 1997). For spatial analysis and data prepa-

ration GIS-software GeoMedia Professional 6.1 has been used (Intergraph, 2010). 

Table 22 Estimated marginal effects in the base model for mean values 

 
 
Elasticities for alternative 1 

“stay” 

 2 to 120 

“move” 

 

 
Geographical aspects     

 Distance to the previous site**   0.454  
      

Factors of production       

 Land-price for commerce and industry 0.002 * 0.104 * 

 Residuals of land-price for commerce and industry -0.005  -0.290  

 Land-price for residential use -0.004 * -0.217 * 

 Residuals of land-price for residential use -0.010 * -0.584 * 
      

 Degree of land use in building zones -0.008 * -0.446 * 
      

 Rate of unemployment 0.004 * 0.238 * 

 Rate of population economically active with graduate degree 0.007 * 0.387 * 
      

Business environment     

 Previous site is in a large or intermediate city (d) -0.008 *   

 Alternative is a large or intermediate city (d)   0.859 * 
      

 Rate of employees within the same sector 0.001 * 0.044 * 

 Index of diversity in different sectors 0.023 * 1.310 * 
      

Governmental environment     

 Tax burden for partnerships -0.015 * -0.872 * 

 Tax burden for companies -0.080 * -4.509 * 
      

 Municipality with a motorway connection (d) 0.001 * 0.042 * 

 Municipality with a railway station (d) 0.003 * 0.150 * 
      

 Accessibility to employees 0.006 * 0.323 * 
      

 Duration of the approval process for building licence application -0.004 * -0.210 * 

 Index of cantonal business development 0.037 * 2.110 * 

 (d) Dummy variable 

* Significant according to t-test     

** Distance d has been transformed into e
φ×d

, with φ=-0.056 (estimated in base model) 

Model information: 10,708 observations; 120 alternatives; 14 nests; adjusted rho-square: 0.404. 
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Table 22 lists the resulting elasticities of model variables for alternative 1 (previous location) 

and all other alternatives. The point elasticity has been calculated for the mean value of each 

variable. As alternative 1 is the predominant alternative, elasticity for this alternative are gen-

erally quite a lot smaller than for the average of the other alternatives. Regarding the other al-

ternatives, chosen by relocating firms, tax burden as well as the indexes of cantonal business 

development and diversity of places of employment in different sectors show the largest elas-

ticity. Specifically, tax burden for companies is, as compared to the other variables, highly 

elastic. As the index of cantonal business development is a complex indicator composed of 

different monetary and nonmonetary variables, the interpretation of this effect is to be per-

formed with caution. But it certainly shows the high importance of business development ef-

forts. At first sight, distance between an alternative municipality and the previous site has on-

ly a small impact on the choice probability. Indeed, as distance is exponentially transformed, 

the elasticity increases considerably with decreasing distance between the previous site and 

the respective alternative. For the mean moving distance of 36 km, the elasticity is 0.454. For 

decreasing distances like 10 km and 5 km, the elasticity increases considerably to 1.948 and 

2.577, respectively. The elasticity of land-price for commerce and industry is positive and 

small. Indeed, the residuals representing the part not explained by the variables in this model, 

are significantly larger and negative. Thus, high land prices have only a negative impact if 

prices can not be explained by other positive impacts for firms (e.g. low taxes). Due to crowd-

ing-out effects, land-prices for residential use have a stronger negative impact. 

5.4.2 Simulation procedure 

Since the dataset only covers firms in the case study area, the simulations consider only firms 

staying and relocating in this case study area. Due to a large number of firms migrating be-

tween cities – in the case of this study between St.Gallen and other cities outside the case 

study area (see chapter 3) – this approach leads to an overestimation of the number of firms 

leaving the town of St.Gallen. Therefore, the respective parameter “previous site is in a large 

or intermediate city” has to be re-estimated with the new sample excluding firms leaving the 

case study area in order to get meaningful results. Based on Monte-Carlo simulation (Train, 

2003), 1000 simulated choices are drawn and compared with the simulated choices of other 

scenarios. All simulations are performed using BIOSIM 1.9, the simulation software based on 

BIOGEME (Bierlaire, 2010). Using the parameter estimation of the previous chapter 5.4.1, 

BIOSIM produces predicted probabilities for each alternative in each observation of the sam-

ple. The simulated choice of a certain alternative is distributed according to these probabili-

ties. 
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In a first step, the number of firms observed in each municipality is compared with the corre-

sponding simulation results. At the level of municipality, differences vary substantially. The 

main reason for this relates to the large number of municipalities with a small number of 

firms: the majority of municipalities have less than 30 firms in the sample covering 16 years. 

At the level of districts and cantons
44

 the difference between observed and simulated choices 

are at 8% at most. It is not surprising that the district showing the maximum difference is also 

one of the smallest districts – all other districts show a maximal difference of 4%. 

In a second step, a scenario 0 has been created. It is assumed that all firms in the dataset face 

all alternatives in the case study area, but the variables characterising alternatives are all set to 

the value of the simulation base-year 2006. Therefore, variables characterising alternatives do 

not vary in time any more. A comparison between simulations with correct years and all firms 

set to 2006 shows relatively large differences. Particularly, both cantons of Appenzell seem to 

have improved their position in the competition between cantons. Certainly, the main reason 

for this result is the lowered tax rates in these cantons.  

The third step is to create the scenarios to be tested and the corresponding simulations. The 

scenarios have been introduced in chapter 5.3.3; all other variables are identical to scenario 0. 

Due to the high number of simulations, results are very robust and random errors small. All 

results presented in the following chapters refer to the number of firms per year. Generally, 

these numbers are small and show impressively, that relocating firms are quite rare events. 

Additionally, the number of firms moving in a certain municipality often is almost balanced 

by the number of firms leaving. The median of the growth in municipalities due to migrating 

firms is only +0.19 firms p.a.. The significantly rising number of registered firms is caused by 

new firm establishments. The median of the difference between new establishments and clos-

ings is +3.19 firms. But, compared to existing firms, newly established firms are in general 

smaller and are more affected of closings (see chapter 3). Indeed, to avoid random noise, the 

following maps only include differences of more than 0.1 firms. 

 

 

 

                                                 
44

  Districts with less than 30 firms per year have been merged. 
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5.5 Results 

5.5.1 Transport infrastructure projects 

Figure 22 shows the relocation pattern of firms due to the projected bypasses in Rapperswil-

Jona and in the district of Toggenburg (scenario 1a), as well as the motorway connection and 

access highway for the region of Appenzell (scenario 1b). Given that the two scenarios are 

spatially separated, the effects of the different projects can be described in one chart. The new 

bypasses in the district of Toggenburg have a surprisingly small impact. One reason is that in 

rural areas distances between municipalities are relatively large. Additionally, residential 

population and numbers of employees in these municipalities are small. Therefore, accessibil-

ity is generally low and, due to the negative exponential transformation, remaining small de-

spite of travel time savings. The effect of the project in Rapperswil-Jona to relief traffic con-

gestion has at least a traceable impact, but the modelled travel time savings are small and 

therefore only Rapperswil-Jona itself profits with a positive balance of relocating firms. 

However, it has to be highlighted that presumably positive effects in adjacent municipalities 

like Pfäffikon SZ and Rüti ZH are not modelled, since they are outside the case study area. 

Figure 22 Impact of projected transport infrastructure projects [number of additional firms per 

year] 

 
 

 
 Sources: Districts GG25 © 2006 swisstopo (DV33492.2) 

 
 

The new access highway for the region of Appenzell has a considerable impact on various 

municipalities. In contrast to a rural region, travel time savings affects an area with a relative-

ly high density of residential population and firms. Although the model used for this paper 
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considers only the later, municipalities along this new highway are impacted significantly. 

The positive effects are even further enhanced due to direct access to the motorway A1: Chur 

- St.Gallen - Zürich - Bern. Specifically, Herisau is affected with 1.94 additional firms per 

year. But also Waldstatt (+0.35) and Gossau (+0.11) benefit from positive effects. In contrast, 

the city of St. Gallen (-0.35) and the small village of Stein AR (-0.40) lose considerably at-

tractiveness. Considering that Stein AR was growing in the last years by only about 0.44 

firms every year, this manifestly affects this village in an unfavourable way (-91%). Interven-

tions regarding transport infrastructure have a larger impact in densely populated areas. Nega-

tive effects can be shown for areas along existing important traffic corridors (e.g. St. Gallen) 

but also in the hinterland of municipalities directly concerned (e.g. Stein AR). 

5.5.2 Designation of new building zones 

According to the estimated elasticities of the model presented in Table 16, designation of new 

building zones have a slightly larger impact than transport infrastructure projects – even if 

motorway connections are taken into account. However, new building zones have positive ef-

fects only for the corresponding municipality and, as degree of land use is modelled, the ef-

fect of new building zones is influenced by the dimension of all building zones in these mu-

nicipalities. For the scenarios considered, differences between the three municipalities are 

very important: due to the designation of 10 ha of new unbuilt building zones, the degree of 

land use in St. Gallen decreases by 0.6% only, where as in Gossau and Ebnat-Kappel density 

decreases by 2.1% and 7.4%, respectively.  

Due to this uneven impact, we would assume that the simulation results show the largest posi-

tive effect in Ebnat-Kappel. However, this is not the case: In Ebnat-Kappel, only an addition-

al 0.1 firms would be gained per year. The positive effects in Gossau (+0.17) and St. Gallen 

(+0.33) are also small – but still considerably larger. A reason for this result may be the large 

number of firms in and near the city of St. Gallen. Interestingly, this finding strongly resem-

bles the results of Devereux et al. (2007) regarding taxes and incentives: effects tend to be 

stronger, if, at a specific site, numerous firms are present already. Indeed, relatively to the 

trend observed in the last years, Ebnat-Kappel shows a +20% higher growth rate. This is a 

good deal more than Gossau (+1%) and St. Gallen (+0.3%). 
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5.5.3 Tax reductions 

In our scenarios tax reductions have a high impact for two reasons: On the one hand, the re-

spective elasticities estimated in the base model are relatively important – specifically, the 

variable of tax burden for companies is very elastic. On the other hand, the projected tax re-

ductions in the amount of one standard deviation are, compared to the variance in other sce-

narios, very large (about 14% in all scenarios concerned). Indeed, as mentioned in chapter 

5.3.3, this assumption corresponds to development observed in Swiss municipalities and can-

tons over the last decade. 

Figure 23 Impact of a tax reduction for natural persons in the town of St. Gallen [number of 

additional firms per year] 

 
 

 
 Sources: Districts GG25 © 2006 swisstopo (DV33492.2) 

 
 

Regarding tax reduction for natural persons, effects have been simulated for the same munic-

ipalities as in scenario set 2. Results are similar; but, as expected, positive effects are much 

stronger: St.Gallen benefits from an additional 2.57 firms per year. But also Gossau (+0.82) 

and Ebnat-Kappel (+0.16) show positive effects. Indeed, as illustrated in Figure 23 showing 

the results for the city of St. Gallen, the large positive effects simultaneously have negative 

effects in adjacent municipalities. In the case of St. Gallen, predominantly Gossau  

(-0.23), Wittenbach (-0.19), and Herisau (-0.13) note a loss of immigrating firms. Due to the 

spatial vicinity as well as the high number of firms in St.Gallen and Gossau, these two towns 

show strong interactions in the simulations. Not surprisingly, in a scenario with tax reductions 

in Gossau, it is St.Gallen, which is losing most firms. 
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Figure 24 shows the simulation results of a tax reduction for legal persons in the canton of 

Appenzell Ausserrhoden. Self-evidently, all municipalities of this canton show a gain of im-

migrating firms. But there are large differences: municipalities with or located nearby munic-

ipalities with a larger number of firms benefit with relatively large gains. These are Herisau 

(+5.53 additional firms every year), Teufen (+3.36), Heiden (+2.80), and Speicher (+2.00). 

Not surprisingly, the additional 25 firms in the canton of Appenzell Ausserrhoden have a 

large impact on the remaining municipalities. First and foremost, the centre of the region, St. 

Gallen, would have to deal with a considerable loss of -5.75 migrating firms per year. But al-

so smaller towns like Gossau (-0.93), Appenzell (-0.90) and Wil (-0.68) would have consid-

erably negative effects. In fact, negative effects are detectable in towns also over large dis-

tances.  

Figure 24 Impact of a tax reduction for legal persons in the canton of Appenzell Ausserrhoden 

[number of additional firms per year] 

 
 

 
 Sources: Districts GG25 © 2006 swisstopo (DV33492.2) 

 

5.5.4 Joint scenario: Interactions 

Figure 25 provides an overview on the simulation results considering all scenarios at once: all 

road projects designation of new building zones, tax reduction for natural persons in the three 

described municipalities as well as tax reduction for legal persons in the canton of Appenzell 

Ausserrhoden. At first sight, the figure resembles Figure 24 showing the results for the sce-

nario with tax reduction for legal persons. But there are some differences predominantly re-

garding the three municipalities with modelled interventions. And, interestingly, the joint 

scenario result is not just the sum of the effects of the individual scenarios. Hence, the simula-
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tions are influenced also by the differences of the estimated utilities between the municipali-

ties. In fact, this is a systemic effect. 

Figure 25 Impact of all scenarios [number of additional firms per year] 

 
 

 
 Sources: Districts GG25 © 2006 swisstopo (DV33492.2) 

 

The strong positive effect of a tax reduction for legal persons in Appenzell Ausserrhoden still 

induces a substantial gain of firms settling in the municipalities concerned. Due to the ab-

sence of considerable negative effects in Ebnat-Kappel, this is the only municipality in the 

canton of St.Gallen indicating a gain of firms (+0.21 firms per year). On the other side, in 

St.Gallen and Gossau losses due to tax reduction in Appenzell Ausserrhoden are moderated 

substantially. As compared to scenarios previously discussed, yearly losses of firms decrease 

for St.Gallen from -5.75 to -3.18 and for Gossau from -0.93 to -0.11. 

5.6 Conclusions 

This paper investigates various possible options for action of cantonal and municipal authori-

ties by using simulations of decisions of existing firms. The focal point is set on the impact of 

improvements in transport infrastructure, designation of new building zones, and last but not 

least tax reductions on the behaviour of firms. The parameters for these simulations have been 

estimated in a discrete choice model using data of the commercial registers of the cantons 

St.Gallen and both Appenzell covering the years from 1991 to 2006 (see chapters 3 for more 

details).  

Generally, results of these simulations are consistent with the estimated model parameters. As 

expected, tax reductions show the largest effects. The positive effects of designating new 
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building zones and tax reduction are limited to the municipalities concerned. In contrast, the 

effects of transport infrastructure projects are spatially unequally distributed. In line with re-

sults from research by Devereux et al. (2007), all actions examined tend to have a larger im-

pact in regions with a higher number of firms present. First and foremost, this holds for 

transport infrastructure. But, and this is unexpected, also tax reduction and designation of new 

building zones show this tendency. This may be an interesting effect of spatial proximity and 

accessibility. Business development activities regarding a whole region – and not just one 

firm – is therefore more effective in dense areas with a large number of firms already present.  

In addition, authorities also have to take in to account costs (e.g. for infrastructure) and de-

creasing public revenues (e.g. due to lowered tax rates). Cash benefits received from compa-

nies are twofold: firstly, corporate income tax paid by the company. Secondly, tax revenues 

generated with the company‟s employees domiciled in the locality. In fact, revenues from 

natural persons are considerably more important than revenues from legal persons: e.g. in 

Appenzell Ausserrhoden the share of taxes paid by natural persons accounts for 92% of total 

tax revenues vs. 8% received from legal persons (numbers for 2006; DF AR, 2007). In St. 

Gallen shares amount to 75% and 25% respectively (FD SG, 2007). Therefore, from a mone-

tary point of view, wages (and domicile) of employees do matter most. Assuming that relo-

cating companies realise an annual profit of CHF 24,000
45

 and engage in average 9 persons
46

 

with wages totalling CHF 800,000 p.a., the compound sum of annual taxes generated by one 

company varies between CHF 66,000 and 76,000 (depending on municipality and canton 

chosen as domicile).  

Regarding the first scenario, the canon of Appenzell estimated construction costs for the by-

pass of Herisau and the motorway access for Appenzell region to 336 mCHF, or 8.4 mCHF 

annually over a period of 40 years (BU AR, 2008). However, estimated additional tax reve-

nues generated anticipating an additional 2.4 companies domiciled in Gossau, Herisau and 

Waldstatt amount to only about CHF 190,000. Therefore, infrastructure projects can hardly 

be justified as an effective business destination promotion activity. This holds true even if the 

effects of new infrastructure keep their value for several years. In contrast, monetary costs for 

designation of (new) building zones are quite low. In the city of St. Gallen planning-costs of 

about CHF 20,000 trigger tax revenues of CHF 28‟000 p.a. (0.33 companies p.a.). From a 

monetary perspective, this is certainly impressive, however a) effects are still relatively small 

                                                 
45

  This is the median of all companies paying taxes in Switzerland in 2006 (FTA, 2009). 

46
  Swiss statistics of firmographics UDEMO revealed that on average firms have 8.71 employees (data from 

2004; FSO, 2009). 
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and b) public concerns regarding for instance (more) traffic and urban sprawl are not taken in-

to account. Nevertheless, these results show, that spatial coordination is an effective issue to 

be considered more carefully in future. The results for taxes are ambiguous. Due to the pre-

dominant importance of taxes on income from natural persons, reductions of these taxes lead 

to extremely high losses in revenues: e.g. in St.Gallen revenues lost on individual income tax 

in the amount of mCHF 27.4 significantly exceed additional revenues generated with corpo-

rate income tax in the amount of CHF 210,000 (2.57 companies). In contrast, reductions of 

taxes for legal persons are much more effective: for Appenzell Ausserrhoden revenues lost on 

corporate income tax in the amount of mCHF 1.4 are more than compensated by additional 

revenues generated on individual income tax in the amount of mCHF 2.0 (25.0 companies) 

assuming local residents. 

The results presented also show that in general negative side effects occur in adjacent munic-

ipalities. Indeed, side effects are not equally distributed across the adjacent municipalities and 

there are two basic exceptions: a) like positive effects, negative side effects of transport infra-

structure projects are spatially unequally distributed, and b) very large positive effects trigger 

side effects also over large distances. Particularly cities are affected by these long distance ef-

fects. The strong side effects of the reduction of tax rates for legal persons in Appenzell 

Ausserrhoden show that tax competition between cantons is only effective, if exclusively 

smaller cantons lower tax rates. Due to the limited number of firms in a region, large cantons 

lowering taxes cannot attract an adequate number of firms to offset the revenue losses. 

Explicitly, we have to emphasize that the results described only address behavioural patterns 

of firms. Due to different preferences, results for resident population would certainly deviate 

considerably. Comparing the findings of this paper with those of Bodenmann (2003) regard-

ing development of resident population, the impact of transport infrastructure in rural areas 

has a manifestly more positive effect on the resident population. Obviously, also the impact 

of tax reductions is quite different. On the one hand, reductions of tax rates for natural per-

sons have a positive effect, too (Creedy and Gemmell, 2006). On the other hand, due to 

crowding-out effects, reductions of tax rates for legal persons tend to have a negative effect 

on the growth of resident population (Bodenmann, 2003). This has to be considered in prac-

tice. 

This work will be continued with regards to land-use modelling. Specifically, results will be 

integrated in the SustainCity project: this project aims to advance the state-of-the-art in the 

field of micro-simulation of integrated models of land-use and transport, and to develop a 

prospective modelling platform adapted for the context of Europe (de Palma et al., 2010). 

Three case studies form part of this project as well: Paris, Brussels and Zurich. These case 
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studies shall give further insights to the impact of firms‟ migration behaviour on the spatial 

distribution of types and degree of land use. In addition, these comprehensive land use mod-

els will allow to reproduce and test crowding-out effects. 
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6 Synthesis 

6.1 Results 

In the course of writing this thesis, the initial set of variables (see section 2, Table 8) turned 

out to be applicable and comprehensive. Four groups of variables characterising a potential 

location influence relocation decisions: Production factors, economic environment, govern-

mental environment, and location factors for residential use. The models used in the chapters 

3 to 5 include a large set of variables from the first three groups. However, unfortunately they 

do not consider residential factors (apart from price of residential land). The indicators noise 

immission, view and hillside situation initially suggested are not applicable in models at the 

level of municipalities. These variables are only reasonable in models with parcels, quarters 

or hectare raster as alternatives (as shown in Bürgle et al., 2005). However, alternative varia-

bles characterising quality of living condition have been tested. Especially auspicious was a 

survey of recruits in the Swiss army with regards to regional quality of live in Switzerland 

(Walter-Busch, 1997). Unfortunately, in the tested models, as well as in a comparison of the 

values for different regions in the eastern part of Switzerland, the results were not compre-

hensible. Additionally, residential location factors are only indirectly related to the location 

choice of firms and therefore have a correspondingly smaller impact (see chapter 2). Van 

Oort et al. (2007) use a variable representing nature.
47

 But this would not be appropriate to 

the study perimeter, since all parts of the St.Gallen region are quite rural. Due to the specific 

topographic situation of the city of St. Gallen, this holds true even for the economic centre of 

this region. Hence, this issue is only indirectly considered in the models presented, by the use 

of land price as explanatory variable for residential use. 

In a first step, firmographic events have been explored comprehensively to answer the first 

research question about the influencing factors for firmographics events. The respective paper 

(see chapter 3 Company decisions on location choice) provides a detailed analysis of the oc-

currence of the primary firmographic events regarding the development of an economy: busi-

ness formations and closures, as well as in- and outbound migrations of businesses. The re-

sults show evidence that age, size, sector and the type of municipality of the current location 

have significant effects on relocating decisions. The results presented basically confirm the 

                                                 
47

  Van Oort et al. (2007) introduced the share of „green areas“ (such as parks, gardens, etc.) in their models. 

However, and in line with the findings in this thesis, the effects are not significant. 



Location choice of firms ___________________________________________________________________________  

144 

expectations and were also confirmed in various other works. Moreover, the presented logit-

loglinear model allows quantifying the different effects and, thus leads to new insights on this 

subject. For example, several papers point out that young as well as small companies relocate 

frequently. Because young companies are usually also small, the question remains whether 

company size or company age is responsible for this connection. Now, this question can be 

answered: age and size have an independent effect on the behaviour of a business. The age of 

a company has a predominant influence on migration decisions: younger companies more of-

ten relocate across municipality boundaries. In contrast, the size of a business has a noticeable 

negative effect on the exit rate: the larger the business, the less likely a closure will occur. 

Therefore the effect on migration rates is considerably smaller. Regarding the differences be-

tween sectors, the analyses show that businesses in growth industries relocate more often, 

usually into another community. Interestingly, there are large differences in the appreciation 

of growth by sector. This implies that growth strategies differ between sectors. Other im-

portant interaction effects concern the age of the company and the type of municipality of the 

current location. For example, cities are essentially attractive for young firms: in centres a 

relatively large number of start-ups are noted and these young companies frequently relocate 

within the city or to another city. Assuming that centrality reflects agglomeration effects, the-

se results lead to the conclusion that agglomeration effects mainly have an impact on young 

firms. 

The second step, in chapter 4 of this thesis, puts its research focus on the destination choice of 

relocating firms. It gives answers to the questions initially asked regarding the characteristics 

of a site attracting relocating firms and the interventions of public authorities. With regards to 

the earlier chapters, various factors such as local taxes, governmental business friendliness, 

and accessibilities have been tested in several discrete choice models for different business 

sectors. In general, the most important factors on location decisions of companies are cities, 

cantonal business development and tax burden. Especially the findings regarding the influ-

ence of the milieu of a city, is in line with the findings above. This holds also on the level of 

sectors, e.g. that also these models prove that companies in the sector of manufacturing tend 

to leave cities. In contrast, companies in the sectors of retail trade as well as public and per-

sonal services tend to chose new locations in cities. The parameters regarding tax burden and 

cantonal business development indicate the very positive impact of governmental business 

friendliness. But also the various accessibility indicators play a significant role in most of the 

models. Interestingly, the various parameters for land prices all have only minor effects. The 

strongest effect has land price for residential use, this indicates a crowding-out effect between 

residential and business use. Indeed, assuming land prices for residential use is an indicator 

for quality of live; these results disagree with expectations that better quality of live attracts 
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also firms (amongst others van Oort et. al 2007). The outcomes of these models prove quite 

the contrary – at least regarding quality of live within the municipality. Crowding-out effects 

are more important.  

The approach chosen, which considers all municipalities in a region as alternatives bears one 

latent problem which refers to spatial autocorrelation. Therefore the model used for simula-

tions in chapter 4 includes several nests (McFadden, 1978; Train, 2003): Nest 1 “Stay” has 

one alternative (the present location); the other 13 nests contain all other alternatives divided 

in districts to detect spatial autocorrelation. However, for most sectors Biogeme could not 

find a solution with this approach. One reason may be the additional number of parameters to 

estimate and the very low number of firms in some sectors. Indeed, the comparison between a 

model with 14 nests and one with just 2 nests shows that the estimated parameters are compa-

rable. As chapter 4 evaluates different sectors, therefore only two nests are used to obtain 

comparable and robust results for all sectors. The simulations in chapter 5 base on only one 

model including all sectors. Hence, to reach better results, all 14 nests have been included. 

These results show evidence, that public authorities and politicians have several options to in-

fluence location competition regarding firms between regions. This leads us to the last re-

search questions: What are the effects and side effects of potential options for cantonal and 

municipal authorities‟ intent on attracting firms? Where do side effects occur? 

Hence, in a third step, effects and side effects of different options for action have been tested 

in simulations of scenarios: transport infrastructure projects, designation of new building 

zones, and reduction of tax burden for partnerships and companies. Generally, results of these 

simulations are consistent with the estimated model parameters of the preliminary sections. 

As expected, tax reductions show the largest effects. Indeed, the positive effects of tax reduc-

tion and designating new building zones are limited to the municipalities concerned. In con-

trast, the effects of transport infrastructure projects are spatially unequally distributed. In line 

with results from research by Devereux et al. (2007), all actions examined tend to have a 

larger impact in regions with a higher number of firms present. First and foremost, this holds 

for transport infrastructure. But, and this is unexpected, also tax reduction and designation of 

new building zones show this tendency. This may be an effect of spatial proximity and acces-

sibility. Thus, business development activities are more effective in dense areas with a large 

number of firms already present. 

However, the simulation results provide (only) the balance of numbers of firms in a munici-

pality. This gives fair information regarding the development of the economy in a certain re-

gion. But authorities also have to take costs in to account. The monetary aspect of the scenar-
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ios is multi dimensional: increasing costs (e.g. for infrastructure) and decreasing public reve-

nues (e.g. due to lowered tax rates) have to be balanced by additional revenues from the taxes 

paid by the company itself (profit and assets), and by its employees (income). For the follow-

ing considerations, we assume that newly established firms on average engage 2 persons and 

existing firms 9 persons.
48

 These employees receive annual wages of total CHF 180‟000 and 

790‟000. Regarding new establishments, we suppose that founders pay themselves relatively 

low wages. With regards to taxable profit and assets of existing companies, we differentiate 

between three categories: low, medium and high taxpayers.
49

 Regarding taxable profit, there 

are two special cases: based on the findings of Avenir Suisse (2005) newly established firms 

generally have no profit and therefore do not pay corporate taxes to begin with, and partner-

ships pay only taxes for natural persons (in general the owner; FTA, 2007). Assuming, that 

employees and firms reside in the same municipality, the tax revenue of this municipality can 

be calculated.
50

 The results are summarized in the following Table 23. 

The assumed values for an average (existing) company show that the taxable profit of CHF 

24,000 is considerably smaller than the taxable wages of CHF 790,000. As an obvious conse-

quence, tax revenues of this hypothetical company are accordingly unbalanced: the employ-

ees roughly pay CHF 72,000 in individual income taxes, whereas the company itself pays 

CHF 3,000 in corporate tax (example for St. Gallen). This ratio remains the same for all mu-

nicipalities in the case study area and certainly all over Switzerland. And, additionally, this 

holds also for a corporate taxpayer with high profits. These companies pay CHF 12,000 (for a 

taxable profit of CHF 95,000 and taxable assets of CHF 900‟000). In sum, the same picture 

can be noted in the budgets of the cantons: e.g. in Appenzell Ausserrhoden the share of taxes 

paid by natural persons covers 92% of the total tax revenues vs. 8% from legal persons (num-

bers for 2006; DF AR, 2007). In St. Gallen shares are 75% and 25% respectively (FD SG, 

2007). Therefore, from a monetary point of view, wages (and domicile) of employees do mat-

ter most.  

                                                 
48

  Swiss statistics of firmographics UDEMO revealed that on average newly established firms have 2.06 and 

existing firms 8.71 employees (data from 2004; FSO, 2009). 
49

  The assumed values correspond to the quartiles of registered taxable profits and assets of all taxpaying com-

panies in Switzerland (FTA, 2009). 
50

  The calculation bases on the different tax rates on municipal and cantonal levels and includes the different 

types of taxpayers, such as legal and natural person (FTA, 2007/2009). 
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Table 23 Assumed characteristics of firms (numbers per firm) 

 
   New 

establ. 

firms 

existing companies 

 

 

Partner- 

ships 

type of taxpayer  (all) low medium high (all) 
       

Empoyees total [number] 2 9 9 9 9 

    Management [number] 1 1 1 1 1 

    Others [number] 1 8 8 8 8 
       

Wages total [kCHF] 180 790 790 790 790 

    Management  [kCHF/pax] 100 150 150 150 150 

    Others [kCHF/pax] 80 80 80 80 80 
       

Taxable entities       

    Taxable profit  [kCHF] 0 4 24 95 0* 

    Taxable assets [kCHF] 100 200 400 900 100* 
       

       

Taxes generated in       

    City of St. Gallen [kCHF] 20.17 72.37 75.00 84.15 71.70 

    Gossau (SG) [kCHF] 17.81 63.97 66.60 75.75 63.30 

    Herisau (AR) [kCHF] 19.46 70.25 72.65 80.40 69.42 

 
* taxable entity of partnerships are the natural persons (owners) 

Sources: FTA (2007, 2009); FSO (2009) 

 
 

Regarding the scenario of a new bypass of Herisau and a motorway access for Appenzell re-

gion, the canon of Appenzell estimated construction costs of 336 mCHF, or 8.4 mCHF annu-

ally over a period of 40 years (BU AR, 2008). However, simulation results suggest that in 

Gossau, Herisau and Waldstatt 2.4 additional firms will be established which results in rough-

ly estimated additional tax revenues of only about CHF 190,000. Therefore, infrastructure 

projects cannot be justified as an effective business destination promotion activity. This holds 

true even if the effects of new infrastructure keep their value for several years. In contrast, 

monetary costs for designation of (new) building zones are quite low. In the city of St. Gallen 

planning-costs of about CHF 20,000 trigger tax revenues of annually CHF 28,000 p.a. (0.33 

companies). From a monetary perspective, this is certainly impressive, however a) effects are 

still relatively small and b) public concerns regarding for instance (more) traffic and urban 

sprawl are not taken into account. Nevertheless, these results show, that spatial coordination 

is an effective lever to be considered more carefully in future.  

The results for taxes are ambiguous. Due to the predominant importance of taxes on income 

from natural persons, reductions of these taxes lead to extremely high losses in revenues: e.g. 
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in St.Gallen revenues lost on individual income tax in the amount of mCHF 27.4 significantly 

exceed additional revenues generated with corporate income tax in the amount of CHF 

210,000. In contrast, reductions of taxes for legal persons are much more effective: for Ap-

penzell Ausserrhoden revenues lost on corporate income tax in the amount of mCHF 1.4 are 

more than compensated by additional revenues generated on individual income tax in the 

amount of mCHF 2.0. Of course to tax experts these results do not represent fundamentally 

new insights. They were certainly aware of these effects – and, therefore, adjusted public tax 

policies in the most appropriate way. But, the presented simulations offer the possibility to 

quantify the effects and to compare different strategic options. 

An important aim of the simulation part was the detection of (negative) side-effects. In gen-

eral, negative side effects occur in adjacent municipalities. Indeed, side effects are not equally 

distributed across the adjacent municipalities and there are two basic exceptions: a) like posi-

tive effects, negative side effects of transport infrastructure projects are spatially unequally 

distributed, and b) very large positive effects trigger side effects over large distances. Particu-

larly cities are affected by these long distance effects. Evidently, this holds especially for the 

strong effects of reductions in tax rates for companies. 

The comparison of the results presented in this thesis with other research work reveals that 

sometimes findings show large discrepancies. Apart from a given uncertainty in each model, 

this can certainly be explained by the character of the modelling approach. A broadly known 

characterization of the model concept can be traced back to an approach by Stachowiak 

(1974). He introduces three major features of a model in a general term: imaging, thinning 

and pragmatic feature. The imaging feature emphasises that a model represents an original. 

The aspect of the thinning or shortening characteristic stresses that models depict not all 

properties of the original but just a selection of these properties. The selection of these prop-

erties depends on operational objectives of the modellers and users, which Stachowiak calls 

the pragmatic feature of models. In this sense, the pragmatic feature of the model concept de-

scribes the replacement function of models in terms of their originals. This replacement is 

done for certain subjects (and objects) within certain time periods and for a particular pur-

pose.  

Even if the imaging features (in our case location choice of firms) coincide, objectives and in 

succession the shortening feature can vary considerably. This is expressed in the chosen mod-

elling method and in the variables used by the researchers. Indeed, a comparison of this thesis 

with other models like Baranzini et al. (2006), van Oort et al. (2007) shows that the variable 

sets have an important influence on the estimated parameters. To compare the effect of par-

ticular variables therefore is quite difficult. In this regard, it has to be mentioned that the re-
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sults in this thesis only hold true on the level of firms and autonomous plants. Additionally, 

the presented analyses spatially differentiate only between municipalities. This turned out to 

have advantages (e.g. larger differences between alternatives) as well as disadvantages (e.g. 

missing indicators regarding quality of life).  

6.2 Further work 

This leads us to the further work to do. For different reasons, various factors could not be in-

cluded in the models presented. As aforementioned, an important example is the disregard of 

residential location factors and quality of living conditions. In this regard, one major problem 

is the level of municipalities as alternatives. A firm spatial disaggregation would allow in-

cluding more information such as noise immission, view or hillside information. 

The majority of the variables tested cover pull factors. A model covering the whole migration 

process – including the decision whether to move or not – would include also push and keep 

factors. Another subject for future research is time lagged effects. Bodenmann (2003) shows 

that (at least regarding effects of accessibility) reaction time of service businesses is very 

short. In contrast, businesses in the manufacturing sector show a larger time lag. The question 

arises, if this holds true also for other influence variables and if this time lag can be measured 

and included in models. 

Additionally, the simulations showed impressively, that the places of residence of employees 

are of tremendous importance to public authorities, as tax revenue from persons considerably 

outweighs tax revenues from companies. Apart from the consideration of residential location 

factors as mentioned above, this calls for modelling the relationship company – work-place – 

occupation – household as well. This could certainly be done with land use modelling soft-

ware such as UrbanSim, especially in its parcel version (UrbanSim team, 2011; de Palma et 

al., 2010). 

The discrete choice models should be expanded with interaction effects. As we saw in section 

3, the logit-loglinear model reveals the importance of the age and sector affiliation of a com-

pany on the valuation of certain characteristics of a potential location (e.g. centrality). In fu-

ture models, relevant interaction should be considered in discrete choice models. Additional-

ly, the interpretation of a logit-loglinear model with interaction effects (especially of higher 

orders) is quite complex. Discrete choice models can improve this aspect as it is possible to 

model effects more focused considering only relevant effects. And, in contrast to the logit-

loglinear model, this approach would be in line with GEV-models, generally used to model 

discrete (location) choice decisions in land use models. 
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Hence, a next step in this research should embed the models presented in a broad model sys-

tem including companies, households, buildings and land use on the level of parcels. With the 

SustainCity project (de Palma et al., 2010) and the envisaged software UrbanSimE designed 

for European regions, first steps in this direction have already been done. 
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