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Abstract
A model of internal firm relocation in the Netharts

This paper presents a model of internal relocatidirms in the Netherlands. Firm
relocation is driven both by firm internal factossich as growth, age, and type of
activity, as well as external factors, relatinghie business cycle, the geographical
environment, the composition of the labor force] #re composition of the firm
population, as well as linkages with other firmsing a unique longitudinal database of
firms in the Province of Gelderland in the Netheds, we specify and estimate a model
of firm relocation.
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Introduction

This paper deals with the relocation of firms ie tNetherlands. The main question is
which firms, by what characteristics, decide to mov

The background of this paper lies in the develogméa micro-simulation model for the
population of firms in the Dutch province GeldedaThis model is supposed to be a
demographic model: each firm has probabilitiesiving birth to new firms, of dying, of
relocation and of growing or shrinking, and thugmhg the population of firms, and the
spatial distribution of this population.

In earlier papers we already dealt with some o$¢hevents. Growth and shrinkage was
discussed, using Gibrat’'s Law, in a paper preseatdde ERSA conference of 2003 in
Jyvaskyla (van Wissen and Huisman, 2003). Mortalis analyzed following an APC
model and presented in Porto (Huisman and van Wi2604b). Agglomeration effects
of firm start-ups and closures were analyzed folhgwa statistic developed in the field of
epidemiology (Huisman and van Wissen 2004a).

1 Framework and model

There is a substantial body of literature dealinithwhe analysis and modelling of firm
relocation (for a recent literature review see dgllenbarg et al.,, 2002). Factors
influencing the relocation decision in the liter&ware often grouped into three main
categories: internal factors, external factors lacdtion factors (LIloyd and Dicken 1992,
van Dijk en Pellenbarg 2000; Brouwer et al., 2004)m internal factors are firm size
(usually measured in terms of the number of wolkéirsn age, organizational structure,
and type of economic activity. Firm external fast@re labour market conditions, the
economic business cycle, and the institutional remment, that includes government
policies, rules and laws, as well as entreprenkatbure. Traditional location factors
include: availability and size of premises, acdalisy, parking facilities (see also Holl,
2004). Moreover, agglomeration economies may beortapt locational factors as well.
Here, a distinction between urbanization and l@edlon economies is relevant. The
notion that diversity, which are typical of urbaatipn economies, is important dates
back to Jacobs (1969) who highlighted the advastagfediversity for knowledge
spillovers. Over time, the characteristics of eatthese factors may change, leading to a
re-evaluation of the present location, and posdibky decision to relocate.

From a demographic point of view, the relocationisien may be put in a life course or
life cycle approach of the firm. Firm internal facs can be related to the ‘life cycle’ of
the firms (van Dijk en Pellenbarg, 2000). Initialilge production plant is small and
produces at relatively high costs and can sellptiogluct at relatively high prices. This
may, for instance, permit a location in an envireminserving a productive firm nursery.
When the product and the firm become mature, time Will grow. This may imply the
change to another production technique, with amathir of inputs, to reduce the cost by
means of utilizing economies of scale and/or ofeotagglomeration economies. It is
likely that this also implies that another locatwith a larger space, better access to input



and better access to markets is now the optimalimt. Although for firms with many
products in different stages of the product lifeleythe relation between the product life
cycle and the firm life cycle is less obvious, tndgms may also adopt a policy of
growth. In that case the firm life cycle may alead to changing needs with regard to the
location. Cities may serve as incubators or nuesesuburbs for ‘teenage’ firms, whereas
hinterlands are possibly attractive for mature patichon plants.”

It is convenient to decompose the relocation poaes decision to move (yes or no) and
conditional on this decision, the choice to whidtdtion. This is in line with the
distinction between push/keep factors (reason &weeor to stay), and pull factors
(attraction of other premises) (Van Dijk en Pellardy 2000) Here we will study the first
decision of moving or not.

The main challenge of studying firm migration frendemographic point of view is to be
able, not only to describe and understand whatkisg place, but to explain it in terms
of a model and thus be able to predict the phenomam the basis of the expected
development of its causal factors (especially exdbntext of micro-simulation).

In this paper, the relocation model is presented apecial case of a generalized linear
model (GLM). The number of migrants is a randomalae associated with a stochastic
process. Model fitting consists of three interredhtsteps, following McCullagh and
Nelder (1989); (i) model selections (model speatiien or identification); (ii) parameter
estimation; and (iii) prediction.

The model relates the outcome of the random prawetise parameters of the process.
The outcome is the number of events (migrants) padicular time interval. In this
paper, we study the trend in migration rates, @efias the ratio of the numbers of
migrants and population at risk. The number an@sypf parameters are determined by
the type of data that are available. One param®et@ssociated with each age, and period.
Models selected to represent the data belong tdatihdy of generalized linear models
(GLMs). An important characteristic of GLMs is thalhey assume independent
observations. In case of non-independence, tharvaas will be larger than in the case of
independent observations. It is assumed that mgee generated by a Poisson process;
hence the observed numbers of migrants follow ad@oi distribution. The Poisson
assumption is justified when the migration ratelosv. In that case the Poisson
assumption is an adequate approximation of thenhmimodistribution, which describes
binary response data. The dependent variable imtgeation rate, which is the ratio of
the number of migrants and the total duration dpurrtich the population is exposed to
the risk of migrating. Since the exposure varieshwthe migration rate, both the
numerator and the denominator of the migration @@t random variables and are
interdependent. The dependence complicates thgsaaubstantially. Therefore it is
generally assumed that the denominator is fixesl, independent of the number of
migrants. If the migration rate is small, the asptiam is realistic.



A major problem in model selection is the choicevafiables to be included in the
systematic part of the model. The strategy adomtethis paper is to associate one
parameter with each age and period category.

Let n: denote the observed numbers of migrants of aged,period t. Let )y denote
independent random variables having Poisson digioib with positive parametes.

Mt IS the product of the migration rate and the domabf exposure to the risk of
relocating in year t by an individual of age x, alhis assumed to be fixed,{L. The true
value consists of two components: a systematic oo, predicted by the model to be
specified, and a random component. To be precise,random component must be
separated into two parts. One is a part due tagmarance, i.e. the absence of a complete
observation; the other part is due to the fact thatoutcome of any random process is
inherently uncertain even if we have all the neagsslata to predict the outcome. No
distinction between the two parts is made in tlaiggr.

Let A« denote the systematic component apthe random component. The model is:
Nyt = Axt + Ext 1)

With E(n(t) = At
E(ex) = O.

The parametex,; of the Poisson distribution afng are assumed to satisfy a model that is
log-linear in a se® of unknown parameters. One parameter is assoaiateaach of the
ages and periods. The systematic component is

Ma=LxecoxBt eXPyZt (2)

where ® = {x, ayx, Bt v}, v being a k-length vector,,Lis the duration of exposure
assumed to be given, ang; & a vector of covariates®¥%;, k=1,..,K. Model (2) is the
multiplicative formulation of the log-linear modélhe additive formulation is obtained
by taking the natural logarithm of both sides.Hattcase, the In of the dependent variable
is linear in the parameters.

The unknown parameters must be determined frondadkee This may be done using the
method of maximum likelihood. To evaluate the goesin of fit of the model, we
compare the likelihood achieved by the current maaléhe maximum of the likelihood
achievable (i.e. the likelihood achieved by thd fabdel). The logarithm of the ratio is
known as the scaled deviance. The deviance is fiopal to twice the difference
between the log-likelihoods:

S(n,A) = -2 In [L(,n)/L(n,n)] = 2[In L(n.n) — In L,n)] (3)

Large values of S indicate low values of.Jn) relative to the full model, increasing lack
of fit. For the Poisson distribution, the deviamce



S(n’/‘) = 2Zm[nxtc In(nxtc //]xtc)_ (nxtc - Axtc )] (4)

If a constant term &, which is known as the nuisgparameter, is included in the model
it is generally the case thafn,-A«) = 0 so that

D(n)=S(n,\) @ ©))

may be written in the more usual form of the ldglihood ratio which is often used as a
test in the analysis of contingency tables

D(n,A)=23 n,In(n,/A,) (6)

In order to determine the unknov® parameters with maximum likelihood, we need to
maximize the log-likelihood function with respeotthe parameters. This results in a set
of normal equations that need to be solved forutliklnown parameters. The R package,
which uses generalized weighted least squares,applsed. The weights are inversely

related to the variances of the estimates. Therigthgo uses the Fisher’'s scoring method
and the Newton-Raphson method reduce to the sagnatam.

The expected migration rate may be written as Wato
A L = Ka, B, eXpyZx (7)

where the parameters are restricted as follewsl andp=1 andx is an overall scale
parameter. Alternative restrictions may be used.

3 Data

The PWE register of business establishments

The data used in this paper were obtained from RWéE (provincial employment
inquiry) register of business establishments in tm®vince of Gelderland (the
Netherlands), which was provided by the Provinc&elderland. The PWE is a regional
subdivision of LISA (National Information System ha@ur Markets). LISA was
originally set up as an administrative register e implementation of social security
laws. Currently it is a main source for socio-eaqoimand spatial-economic analysis in
the Netherlands. The PWE register holds informatianall business establishments in
Gelderland, where paid work is being performed.idesfirm establishments the PWE
register also holds information on governmental aldghments, educational
establishments, public health services and estabésts for free professions.

The basic unit in the PWE register is an establesttmwhich is defined as “a location of
a firm, institute, or free profession (i.e. anyttay, workplace, shop or other working
accommodation, or a complex of these) in whichromfwhere an economic activity or



independent profession is performed by one or neongloyed persons (at least one
person for 12 hours per week)”.

Numbers of firms
For our research we were provided with PWE-datenfi®86 up to 2002. Table 1 shows
the number of establishments and number of emplpgegear.

Table 1: Number of establishments and number ofl@yed in the province of
Gelderland, 1986-2002.

Year Number of establishments Number of employaditing
part-time and agency staff)
1986 70,756 594,454
1987 71,887 608,595
1988 73,437 622,755
1989 73,242 637,286
1990 75,791 664,845
1991 76,609 696,554
1992 79,755 713,957
1993 81,749 722,556
1994 86,766 732,106
1995 90,375 751,207
1996 93,527 772,599
1997 96,113 795,361
1998 99,631 829,524
1999 102,855 856,658
2000 104,051 874,665
2001 105,693 892,064
2002 106,334 892,400

During the period 1986-2002 both the number of $iramd the number of employed in
Gelderland grew with fifty percent, or 2.6 perceper year. On average each
establishment employed 8.5 persons (including frae-and agency staff).

The PWE files contain a lot of information per édithment. In this paper we used the

following variables:

= SBI'93 code (5-digit);

= Age of the firm at the time of migration;

= Year of migration (change of 4-digit postcode);

= Number of employed (including part-time and agesteyf);

= Number of employed in the year prior to migration;

= Whether or not a firm is located in the EconomicitM&tructure (EMS) of the
province;

= Whether or not a firm is located on an industreaikp

= The type of establishment (head office, subsidéicy).

SBI'93 is the Dutch version of the 1993 Europeassification of economic activities.
The European classification is called “Nomenclaiygaérale des Activités économiques
dans les Communautés Européennes (NACE)”. Thefdiustdigits of SBI'93 correspond
with the NACE. For national applications a fifthgdihas been added (CBS, 1993). For
the current analysis establishments were groupeddirmain economic sectors. A list of



the codes is given in the Appendix. Figure 1 shtiwesdevelopment of the number of
firms by sector in the period 1986-2002. In 1986 skctor with the largest share of firms
was the trade sector (33.7%). The share of firm$opring activities in this sector
decreased to 28.4 percent in 2002. The sharemos$ frerforming activities in the service
sector grew from 27.7 to 39.4 percent, now being ldrgest sector. The share of
industrial firms grew slightly from 12.3 to 15.1rpent, and the remaining firms had a
share of 26.2 percent in 1986, declining to 1712¢m@ in 2002.
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Figure 1: Number of firms by main type of economditivity
in the province Gelderland, 1986-2002

In the Dutch national spatial policy plans, imprment of the international competition
position plays a central role. Spatial investmewi§ only take place where they
contribute most to economic development. The NatioBpatial Economic Main
Structure (EMS) determines where the state prefietgninvests. The EMS refers to
urban areas, mainports and infrastructure. ToNtas Structure belong the six national
urban systems: Randstad Holland, Brabantstad, MetstsHeerlen, Groningen-Assen,
Arnhem-Nijmegen and Twente. Further it includes mtlagional mainports Schiphol and
the harbour of Rotterdam, a number of economic-aoeas and greenports as can be
found around Aalsmeer and in the Westland (Dekked4).

The EMS covers 32 percent of the total Dutch ar@gpercent of the population aged 15
to 65, and 77 percent of all jobs (Louter, 2002).

The EMS in the province of Gelderland consists of

* an (inter-) national urban network: the junctiomAem-Nijmegen;

» urban networks (with interprovincial aspects): urliaangle (Apeldoorn, Deventer,
Zutphen) and WERV (Wageningen, Ede, Rhenen, Veashd

* regional centres/formation of networks: Doetinchama environs, Tiel and environs,
Harderwijk and environs. (GS Gelderland, 2004).



In the province of Gelderland, the share of alakbsshments located in the EMS was
constant in the period 1986-1996 (37 percent), dightly increased afterwards to 39
percent in 2002.

In our dataset we also have information on whetirenot a firm is located on an
industrial park. Industrial parks are sites spealfy allocated to firms. These can be sites
allocated to regular economic activities, high-graattivities (such as R&D), heavy
industry or transport and distribution industriesaamix of these. About 13 percent of all
firms are located on such industrial parks. The3epércent of all firms, however,
constitute 30 percent of all employment in the jpmog.

Migrants

If a firm has a different (4-digit) postcode numbieryeart+1 as compared to ye#rit is
considered a migrant during ydafn our dataset we also have information on tlasaea

of disappearance of that firm from the datased. fifm no longer exists because it moved
to either abroad or outside the province or to mknown address in the province, it is
considered a migrant too.
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Figure 2: Number of migrants in Gelderland, by nigjme of economic
activity, 1986-2001

In figure 2 the number of firms that migrate in fheriod 1986-2001 is shown. The total
number of migrants increases from 304 in 1986 #23R 1999. Thereafter the number
decreases till 2753 in 2001.

The services sector has a relatively high sha@lahigrants. On average about half of
all migrating firms were firms performing activiein the services sector. About a
quarter of migrating firms concerned firms in thade sector, about 20 percent in the
industry sector.

Migration rates



In demography migration rates are calculated agia between the number of migrants
and the population. We used the same procedureafoulating migration rates for the
population of firms. Since we want to include tregiable age in our analysis (which is
not included in the dataset, but can be derivedifors that started in 1986 or later), we
selected only those firms that started in 1986 {986 birth cohort) or later. A firm born
in 1986, did not exist in the beginning of 1986} lappears for the first time in the
database at the beginning of 1987. A migrating foamnot be observed until one year
later. Our period dimension therefore starts in7198his selection reduces the number of
firms and the number of migrants available to aualgsis, substantially. We now have
information on 1,729 existing firms in 1987 to 6862firms in 2001 and 8 to 2,203 firms
migrating respectively. For the period dimensiograiion rates are plotted in figure 3.
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Figure 3: Migration rates by period, Gelderland38-2001

In general the migration rates show an increagiegdt over time, with a slight decrease
after 1999. Not surprisingly, the migration raté®w a similar pattern as in figure 2.
Reasons for the steep increase after 1997 are (dfyoag economic boom in the
Netherlands in this period; (2) the issue new itrisand office estates around this
period in the province (GS 2003, p. 5).

Expectations

In our analysis we find two regional variables, @hive consider to be location factors.
These are whether or not a firm is located on dnostrial park, and whether or not a firm
is located in the Economic Main Structure (EMS). @¥pect that firms located in such
areas show a higher propensity for migration. Itmkisparks usually are located in the
more peripheral areas. The need for relocationdnpperal areas is lower, because
plenty of space for expansion exists. Since theegowent is making investments inside
the EMS rather than outside, we believe that deapigc behavior (births, deaths and
relocations) of firms inside the EMS is much moymamic than outside. In addition to



both this dynamic behavior and the space availabtee peripheral areas, we think that
firms located in these areas are less attachdteiogremises.

The other variables used are internal factors astrtbed below. We included period,
age, size (number of employees), type of estabksitrand sector.

For the period variable we expect that the numbérra relocations is positively related
to the cycle of economic rise and decline. Thisusthaesult in a lower migration
propensity in the nineties, and a higher properaityind the year 2000.

New firms initially produce usually a limited numbeaf products, with a limited number
of personnel, at relatively high costs, and sedisth products at relatively high prices.
Relocation in this phase often is not necessaryt@am@xpensive. When the firm (and its
products) becomes more mature, the firm will greapftal and personnel), and the need
for expansion or relocation will increase. At thadint relocation costs become less
important as compared to the gains of relocatiomceOa firm (further on in adulthood)
reaches its most optimal size relocation and imeests in capital and personnel have
been made, relocation becomes more expensive. The employees a firm has, the
more costly (costs of moving, and organizationalbpgms) relocation becomes. We
therefore expect that at first migration increaséh an increasing number of employees.
After a certain size the chances decrease. Andhtrage variable we expect that the
older a firms is, the lower the propensity for naitgon will be.

For our sector variable, where firms are divide four main activities (industry, trade,
services and other) we expect differences in nmimgngbtropensity too. Firms performing
in the industrial sector for example constitutekatively high capital intensity and made
high investments in capital stock. Relocation wothdrefore mean a destruction of
capital. Industrial firms will only move if the egpted gains are very high. Firms in the
services sector made fewer investments in capitat, are especially tied to their
personnel. Relocation over a long distance is fbhexdess attractive, but relocation over
short distances is relatively cheap. We expectréme sector to show the lowest chances
of moving. Firms in this sector are traditionallysterers (shopping centers for instance),
since they especially are tied to the local markee actual cost of moving is low (low
destruction of capital), but gains of moving arev ltoo. Firms in the sector “Other”
consists for 80 percent of firms in the agriculiunanting, forestry and fishing, and for
19 percent in the transport, storage and commuaorcaictivities. Especially the large
share of agricultural firms, which are not veryelk to move because of the large site
requirements, make us expect low propensitiesdiocation.

The last variable we want to include concerns ype of firm. We have information on
whether the firm is a head office, a subsidiargejpendent or something else. Brouwer et
al. (2004) also included a type variable in theialgsis of relocation of firms (rather than
establishments as we do) with 200 or more employHesy found that single site firms
have lower chances of migrating than other firms)psy because they contain fewer
sites. With our data we might translate this imteépendent firms show lower chances of
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relocation than head offices do. Further we belithet subsidiaries have the lowest
propensity for migration. It is more likely for ssiiaries to be closed and that new
subsidiaries are opened somewhere else, then tielptiae subsidiary.

2 Results of Log-linear analysis

In order to test for differences in migration, ligear models were formulated (using the
software package R 2.1.0). log-linear analysiseshdgraphic processes is a way to test
hypotheses on connections between categoricalbkasian demographic processes. In
the case of migration numbers broken down by age gAriod (P), economic activity
(SEC), economic main structure (EMS), industriakkp@NDP), number of employed in
year t (EMPL), number of employed in year t-1 (EMPLand type of establishment
(TYPE), it is possible to test several associations

As explained in section 2, this type of analyselds a test criterion, the likelihood ratio,
or deviation. Though this quantity does not folleanknown distribution, and a formal
statistical test is therefore impossible, it doee @n indication of the relative importance
of each of the variables in explaining the variatio mortality numbers. On the basis of
this quantity one may decide whether migrationas éxample sector-specific or not.
Results of these analyses are shown in table 2.

Table 2: Results of log-linear analysis.

Model Scaled Residual % AIC
deviance degrees cexplai
freedom ned

1 - 26,374 48,676 0.00

2 A 26,288 48,662 0.33 40,170
3 P 23,796 48,662 9.77 37,677
4 SEC 25,960 48,673 1.57 39,820
5 EMPL 26,314 48,666 0.23 40,188
6 EMS 25,957 48,675 1.58 39,812
7 INDP 25,844 48,675 2.01 39,700
8 TYPE 26,113 48,672 0.99 39,975
9 EMPLM 26,274 48,666 0.38 40,148
10 P+A 23,394 48,648 11.3B7,304
11 P+A+SEC 23,058 48,645 12.56,974
12 P+A+EMPL 23,306 48,638 11.637,236
13 P+A+EMS 22,945 48,647 13.086,857
14 P+A+INDP 22,757 48,647 13.736,669
15 P+A+TYPE 23,110 48,644 12.387,027
16 P+A+EMPLM 23,297 48,638 11.637,227
17 P+A+EMS+INDP 22,298 48,646 15.4%,212
18 P+A+EMS+INDP+EMPL 22,255 48,636 15.685,189
19 P+A+EMS+INDP+EMPLM 22,225 48,636 15.735,158
20 P+A+EMS+INDP+EMPLM+SEC 21,817 48,633 17.38,757
21 P+A+EMS+INDP+EMPLM+SEC+TYPE 21,519 48,629 18.41 35,467
22 P+A+EMPLM+SEC+TYPE+INDP*EMS 21,511 48,628 18.38,460
23 P+A+EMS+EMPLM+TYPE+INDP*SEC 21,458 48,626 18.88,412
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Within log-linear analysis it is also possible ®stt for higher order interactions (for
example A*P, but also interactions between eadh@time dimensions on the one hand
and a factor on the other). We did test for sutbractions, and some of these results are
shown in table 2, but the results were not satisfsic Gains in scaled deviance were
small, standard errors became too large and somampger values became un-
interpretable.

Even though the total explained deviance is ralter (almost 20%), we decided that
model 21 is the optimal model, which includes twgional variables (EMS and INDP),
a size-variable (EMPLM) and economic activity vatea (SEC), a more legal variable
(TYPE) as well as age and period.

Parameter estimates indicate whether migratiors fatecertain characteristics are higher
than average or lower. If a parameter value isérnghan zero this means that migration
is higher for firms with this characteristic, vatulower than zero indicate the opposite.
The more a value differs from zero, the strongerdtiect is.

According to model 21 the variables behave as hgsited. Inside the EMS migration
rates are higher (0.40) than outside the EMS (Mre or less the same holds for
Industrial parks: firms on industrial park show lieg migration rates (0.65) than firms
outside industrial parks. Firms with 6-10 employdase the highest migration rates
(0.66), the more employees a firm has, the lowerctitances of migration. For firms with
100 or more employees the estimates follow thisepatbut become insignificant. This
insignificancy is not so surprising since the numiiiefirms with 100 or more employees
in the dataset is small (0.34%). For the sectorabée the parameters also behave as
expected: from the lowest to the highest mortahtigs we find respectively trade (-0.31)
other (-0.18), industry (0.0), and services (0.13).

In figure 4 the parameters and standard erroradgeiare plotted. Apart from the last age
group, migration rates clearly decrease with adiee dlder a firm is, the less likely it is
the firm will decide to migrate. The impact of age migration is the strongest on the
highest ages. With an increasing age also the atdradrors increase.
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Figure 4: Parameter estimates and their standewdsdor the
age variable in model 21




Table 3: Parameter estimates for model 21

Estimate Std. Error  z value Pr(>|z])
Constant  (Intercept) -5.59806 0.35449 -15.792 < 2e-16 ok
Year 1987 not defined because of singularities
1988 0.69085 0.37581 1.838 0.066023
1989 0.58146 0.37070 1.569 0.116758
1990 0.66638 0.36424 1.830 0.067321
1991 0.66592 0.36262 1.836 0.066295 .
1992 0.71618 0.36065 1.986 0.047057 *
1993 0.91709 0.35890 2.555 0.010611 *
1994 0.83425 0.35827 2.329 0.019883 *
1995 1.28384 0.35651 3.601 0.000317 ok
1996 1.34089 0.35624 3.764 0.000167 ok
1997 1.34621 0.35609 3.780 0.000157 ok
1998 1.63025 0.35551 4.586 4.52E-06 ok
1999 2.30084 0.35489 6.483 8.97E-11 ok
2000 2.16340 0.35490 6.096 1.09E-09 ok
2001 2.09705 0.35494 5.908 3.46E-09 ok
Age 1 not defined because of singularities
2 -0.35279 0.09729 -3.626 2.88E-04 ok
3 -0.37849 0.09819 -3.855 1.16E-04 ok
4 -0.39123 0.09870 -3.964 7.38E-05 ok
5 -0.51026 0.09979 -5.113 3.16E-07 ok
6 -0.54664 0.10045 -5.442 5.26E-08 ok
7 -0.71425 0.10253 -6.966 3.26E-12 ok
8 -0.69545 0.10346 -6.722 1.79E-11 ok
9 -0.78128 0.10642 -7.341 2.11E-13 ok
10 -0.90264 0.10903 -8.279 <2e-16 ik
11 -0.94757 0.11377 -8.329 < 2e-16 ok
12 -1.01347 0.11852 -8.551 < 2e-16 ok
13 -1.12221 0.13288 -8.445 < 2e-16 ok
14 -1.21618 0.15839 -7.678 1.61E-14 ok
15 -1.14459 0.20977 -5.457 4.86E-08 ok
Sector Industry not defined because of singularities
Trade -0.30665 0.02968 -10.331 < 2e-16 ok
Services 0.13016 0.02683 4851 1.23E-06 ok
Other -0.18299 0.04556 -4.017 5.90E-05 ok
Employed None not defined because of singularities
One 0.53526 0.09399 5.695 1.23E-08 ok
2-5 0.58452 0.09380 6.231 4.62E-10 ok
6-10 0.65901 0.09842 6.696 2.14E-11 ok
11-25 0.62978 0.10201 6.174 6.66E-10 ok
26-50 0.61651 0.11947 5.160 2.46E-07 ok
51-100 0.5693 0.14612 3.896 9.78E-05 ok
101-250 0.24078 0.20458 1.177 0.239219
251-500 0.22874 0.45667 0.501 0.616459
501-1000 -0.36582 1.00468 -0.364 0.71577
1000+ -7.15996 104.7203  -0.068 0.945489
EMS Outside EMS not defined because of singularities
Inside EMS 0.40293 0.01896 21.251 <2e-16 ok
Ind Park Outside Ind P not defined because of singularities
Inside Ind P 0.65249 0.02387 27.334 <2e-16 ok
Type Head Office not defined because of singularities
Subsidiary -0.50551 0.04045 -12.497 < 2e-16 ok
Independent -0.04883 0.01976 -2.472 0.013445 *
Other -0.12683 0.28921 -0.439 0.660989
Unknown 0.80493 0.07331 10.979 < 2e-16 ok

Signif. codes: 0 ***' 0.001 **' 0.01 ™' 0.05''0.1''1
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Figure 5 shows parameter estimates and their sthredteors for theperiod dimension.
Indeed there seems to be a relation between th@eto business cycle and migration
decisions of firms. Especially in the most recegairg migration chances are considerably
higher, than in the beginning of the period. Theemacent the year, the more significant
parameter estimates become.

3

25+

b

Figure 5: Parameter estimates and their standawdseor the period
variable in model 21

Figure 6 shows the parameter estimates for the sumb employed in year t-1.
Parameter estimates first increase with the nurobemployed, to a maximum estimates
for 6 to 10 employed. Thereafter the estimatesedsa with size of the firm. It is most
likely that the smaller firms are growing firms,datherefore the need for relocation is
high. Further for smaller firms the costs of moverg relatively low. The larger a firm
is, the more costly a relocation becomes. Gainth@fnew location as compared to the
old location have to be much higher.
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Figure 6: Parameter estimates for the number of@yag in year t-1 in
model 21




In figure 7 the remaining estimates, for whethenot a firm is located in the economic
main structure of the province, whether or notranfis located on an industrial park, the
sector in which the firm is performing activitieand the type of establishment, are
plotted.

Obviously if a firm is located either inside the BMbr in an industrial park (or both), it
has a larger probability of moving to another |lamat Probably these areas are one the
one hand more dynamic areas where firms come andgfoon the other hand firms
located in these areas are less attached to thega®

Sector is an important variable as well. The induséctor indeed is less likely to move
than the services sector. Because the investmarapital stock and the capital intensity
of industrial firms are much higher than for firnmsthe services sector chances differ.
Firms in the trade sector have the lowest chanteswing. Not surprisingly, since firms
in this sector are the most tied to the local markéoving to another location is not
likely to offer big gains.

Finally the type of firm: of the known types of aislishments, the head offices are the
most likely to move. The independent firms come atecond place and the subsidiary
firms are the least likely to move
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Figure 7: Parameter estimates for EMS, Industr@ek PSector and Typ¢d
of establishments for model 21

5 Conclusions

In this paper we tried to investigate the charasties of firms that have an influence on
the decision of firms to relocate. A general lineawdel was applied and extended by
introducing explanatory variables. The explanateayiables all worked as expected.
Migration rates inside the Economic Main Structare higher than outside the EMS and
the same is true for firms located on industriakpaThe more employees a firm has, the
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lower the probability of migration. Further, alscoeomic activity matters. Lowest
migration rates were found in the trade sectorhighest in the services sector.

Demographers consider projection making as a manmh ¢f their activities. Whether
projections are feasible within firm demography agms to be proven. This model of
firm relocation is one element in such an approddugether with other cornerstones of

demographic components a simulation model will bdtbThe variables used in this
migration submodel are usually generally available.
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Appendix

Grouping of 1-digit economic activities into fouram sectors

1-digit economic activity Number of establishments Main sector
1986 2002

A Agriculture-hunting-forestry 16,389 14,705 Other

B Fishery 13 20 Other

C Extracting minerals 27 25 Industry

D Manufacturing 4,261 6,938 Industry

E Public Services 20 39 Other

F Construction industry 4,426 9,058 Industry

G Repair of consumer goods and trade 19,992 25,363 Trade

H Catering industry 3,884 4,803 Trade

| Transport storage and communication 2,045 3,533 thelO

J Financial institutions 1,991 2,762 Services

K Commercial services 6,119 20,653 Services

L Public administration and social security 855 562 Services

M Education 2,758 3,246 Services

N Health care and welfare 3,747 6,108 Services

O Culture recreation and other services 4,156 8,517 Services

P Household activities 2 0 Other

Q Extra-territorial bodies 1 2 Other

Total 70,756 106,334 Total
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