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Abstrad

This paper asssses empiricdly the importance of size discrimination and ds-
aggregate data for dedding where to locae a start-up concern. We @mpare three
ewmnametric spedficaions using Catdan data a multinomial logit with 4 and 41
aternatives (provinces and comarques, respedively) in which firm size is the main
covariate; a oondtional logit with 4 and 41alternatives including attributes of the sites
as well as sze-site interadions; and a Poisson model on the comarques and the full
spatial choice set (942 municipaliti es) with site-spedfic variables. Our results suggest
that if these two isaues are ignored, conclusions may be misleading. We provide
evidence that large and small firms behave differently and conclude that Catalan firms
tend to chocse between comarques rather than between municipalities. Moreover,

labour-intensive firms sean morelikely to be locaed in the aty of Barcdona
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1. Introduction

The doice of site for setting up an establishment hinges on many fadors. In
particular, the literature on industrial location hes focused on the emnamies of the
territory. Aspeds related to popuation (e.g. sedorial employment and density), human
cgoital (e.g. quaificaion) and incumbents (e.g. sedorial spedalization and industria
diversity) have been widely used in empiricd studies. However, the size of the
newcomer has receved comparatively littl e dtention (Carlton 1979, 1988 Large firms
base their deasions on rather different criteria from small and medium-sized firms. For
large firms, the choice process £ans to be built on ohedive aguments (e.g. external
consultants), which in some way reflea the pros and cons of the potentia sites. For
small and medium-sized firms, the aguments tend to be more subjedive. In fad, they
are usualy linked to some persona charaderistic of the entrepreneur - geographicd

origin, previous experiencein the sector or financial status, for example'.

Broadly spe&ing, the sites are hinterlands defined by locd markets. In pradice
however, this definitionis of littl e use. Reseachers tend to resort to administrative units
such as dgates, regions, provinces, courties and the like. This may cause a cetain
inconsistency with the theoreticd framework bu it is very convenient for at least two
ressons. First, this is the format in which dfficia statistics are available. Seoond, the
time neealed to cdculate the likelihoodfunctions increases exporentially as the number
of choices increases. From this point of view, data aggregation helps to sort out certain
eoonametric problems. However, the “fallacy of composition” observed by McFadden
(1974 134 meansthat the estimation may have some drawbads.

This paper ams to test empiricdly how relevant these isaues are for analysing
industrial location. We have based ou discusson onthe results from data on start-up
establishments in Catalonia® (see Table 1). The probability of being locaed in a
particular site is initially addressed in a multinomial logit spedficaion. The main
difference between this sudy and pevious gdudies is that the size of the new
establishment is included as an explanatory variable. Choices are given by the Catalan
provinces (Barcdona, Girona, Lleida and Tarragona) and the 41 comarques’. In a
seoond stage we have estimated a condtional logit model in which the cvariates are



attributes of the doices as well as interadion terms between size variables and
dummies for the choices®. Both provinces and comarques are employed as dternative
sets of chaices. In ou view, with this grategy we can examine the robustnessof the size
coefficient obtained in the first stage becaise the multinomial logit model predudes the
use of site variables. Finaly, we have used a Poisson model for the comarques and the
942 municipaliti es of the sample. This eases the computational burden that implies guch
a huge number of choicesin the condtional logit model. Here the explanatory variables
are eclusively attributes of the sites. This approach was recently proposed by
Guimarées et al. 2003.

However, this is not purely a technicad exercise. There ae important ecnamic-
palicy concerns behind these two isaues. For example, how effedive ae the incentives
provided to large firms in guiding their locaion dedsions? Would it not be better to
provide these incentives primarily to small concerns? Shoud small (large) firms be the
principal target of locd (regional) governments? Would it not be better to unte the
efforts of the locd and regional authorities to cope with entrepreneurship in a broad

sense, regardlessof the size of the firm?

The paper is organised as follows. In the next sedion, we briefly review the
empiricd literature on the locaion dedsion. We then discussthe role of size (sedion 3
and povide insights into the aggregation poblem (sedion 4). In sedion 5we present
the results of dstatisticd and emnametric tests on the Cataonian municipaliti es,

comarques and provinces. In the final sedionwe summarise our main conclusions.

[Insert Tablel about here]
2. Thedeterminantsof industrial location: an overview

The oondtiona logit model proposed ariginally by McFadden (1974 is the most
popdar spedficaion in industrial locaion literature. Stemming from a profit
maximisation ogram, the probability that an establishment is located in a particular
Site is derived as a function d the doice daraderistics and a stochastic comporent.
Under mild asymptotic condtions this econametric model provides efficient normally
distributed estimators (McFadden 1989. The disadvantage of this approad is the



strong asumption contained in the "independence of irrelevant aternatives’ axiom.
However, this does not seem to be amajor concern in many locaion studies’. Given the
am of this paper, we do nd address this issie and assume that the necessary and

sufficient charaderization d the multinomial logit model holds.

Early applicaions for the US can be found in Carlton (1979, 1983 and Bartik
(1989. Carlton's mina work reveds the link between locaion and size®, while
Bartik's paper deds with taxes and the role of trade unions. In Europe, recent studies
include analyses of the comnunes of Brussls (Baudewyns 1999 and the Belgian
region d Wallonie (Baudewyns et al. 2000Q. In Baudewyns (1999, urban transportation
networks and agglomeration ewmnamies are dtatisticdly significant variables, in
Baudewyns et al. (2000, transport infrastructures, agglomeration econamies and wage
levels are. Related studies have focused on the particular case of Foreign Dired
Investments. These include Coughlin et al. (1991), Friedman et al. (1992 and
Woodward (1992 in the USA; and Guimar&es et al. (2000 in Portugal ’.

This paper adds to this literature by analysing the determinants of industrial locaion
in Catalonia. Consequently, the explanatory variables in ou models are not so dfferent
from those dted abowve - except, of course, for data sources and avail ability constraints.
The main dfferences between this dudy and previous ones is the emphasis on the size
of the new establishment and the discusson regarding the implicaions of data

aggregation. The following sedions ded with bah issuesin greder detalil .

3. Sizematters

Let us assume that the locaion d a new industria establishment is guided by the
maximisation d the expeded profits. Under this dedsion rule the firm will thoroughly
analyse the wsts and revenues of all the patentia aternatives. That is, for eat site an
asesgnent has to be made of the following nonexhaustive list of elements. labour
(skill s, wages, etc.); infrastructure (transport, communications, etc.) and ouput markets
(prices, competition, etc). Firms may even take into acournt urbanisation and
agglomeration econamies (Glaeser et al. 1992, Henderson et al. 1995. Other fadors
may be a stake here, bu the previous dion suggests that those diredly related to the



entrepreneur (e.g. residence) have implicitly been considered a minor determinant of the

dedsion.

This pasition seans unwise in the light of certain stylised fads. Large concerns are
usualy owned by business corporations that probably gather many tips on pdentia
locaions. These ae the kinds of firms that, for example, would make or buy technica
reports on the dements listed above (markets, popuation, etc.). Besides, large firms
intending to open a new establi shment appea to hdd casua information onmany of the
aternative sites. The mgjority of the small and medium firms, onthe other hand, do no
have acces to these inpus and it is unlikely that they spend too much effort on
obtaining them. As Figueiredo et al. (2002 pointed ou, the oppatunity cost of
information is not the same for all firms. In fad, it is bigger for small firmsthan it isfor

large ones.

In addition, some empiricd evidence suppats thisline of reasoning:

* A receit study by Meester (2000 in the Netherlands and Germany required
firms to evaluate several possble sites for their investments. It turns out that the
greder the distance from the firm's original town, the lower the value assgned
to the dte. Also, neaby territories were preferred regardiess of their
charaderistics. Other charaderistics of the sites, like distance to market and size
of aggomerations, are important as well. Variables sich as the avail ability of
spedfic services and industrial environment were not particularly relevant.

* In Portugdl, Figueiredo et al. (2002 used a yealy survey from the Ministry of
Employment to read parallel conclusions. Econametric tests $howed that the
Entrepreneurs geographicad origin is a dsatisticdly significant variable.
Moreover, the eplanatory power of conventional fadors of locdion (eg.
external econamies and market accessbility) remained ureltered. However, the
weight of the fadors depended onwhether the entrepreneurs were “movers’ or

“stayers”’.

* In Spain external econamies are anong the main determinants of industrial
location (Call gg6n and Costa 1996. According to Costa et al. (2000 the locaion



dedsion for Spanish firms appeas to be guided by different fadors depending
on the size of the firm. They conclude that large firms enjoy more discretion
when it comes to dedding where to locae. Small concerns, on the other hand,

are randamly spread ower diff erent sizes of towns.

All in al, there sean to be enough reasons to argue that size makes a difference
when dedding where to locate new industrial establishments. Locaion theory has
traditionally emphasised the role of territory, bu other fadors can be introduced into
this neoclasgcd framework. Given that entrepreneurship is esentially a matter of an
individual (or a smal group d individuas such as a family), knowledge aquired by
personal experiences could eventually beame one of these fadors. Alternatively, the
dedsion to stay nea home may be driven by a “myopic” attitude. In some caes the
range of aternatives is © limited to familiar sites that locaions outside the aeain
which the entrepreneur liveswould na even be mnsidered®.

This does not mean that seaching costs will result in smaller establishments
systematicdly choaosing inappropriate locations. What at first sight seems a drawbadk is
adually not a problem as long as the expeded payoffs of the investments in information
are an increasing function in the establishment size. Therefore, the best strategy for the
entrepreneur may well be to exploit locdly spedfic knowledge that entail s lower start-
up costs for the neaby locaions (Pred 1967. Similarly, one shoud na conclude that
large establishments are more likely to be optimally located. Expeded profits always
contain a randam comporent and to dscount unknowvn future events is doultless

subjed to error.
3.1 Industrial mix

A natural extension d the previous discusson is that many small start-up concerns
may stem from the experience and skills of former locd employees (Johnson and
Cathart 1979, Chapman and Walker 1991)). If this is the cae, the know-how aaquired
while being employed in aher firms of the region becomes a key determining fador.
Thus, ore would exped that the adivities of new start-ups tend to follow thase which
are ommon among the incumbents. By the same token, this behaviour might not show

up in large foatloose firms. Large concens are unlikely to follow such a pattern of



correlation because of the complexity of their dedsion process Externa eananmies, for
example, can influence the final dedsion bu so can better conditions in taxes and land
prices.

Consequently, the sedorial distribution d the entrants shoud vary along the range
of sizes. In particular, these theoreticd arguments suggest that small start-up
establishments will tend to reproduce the existing locd industrial mix. This would
imply that statisticdly their sedorial distribution (i.e. the propation d entrants in ead
sedor) shodd na differ from the eisting one. The oppaite would apply to large
establishments. A simple test on the equality of propations can ascertain whether this

hypothesisis valid. Results for the Catalan municipaliti es are presented in sedion 5.
4 Theaggegation of individual sites

Most of the work in this field uses broad territorial units for defining the spatial
choice set (and, to a cetain extent, this paper is no exception). There ae severd
important reasons for this: the poa quality of the data & the locd level, the dsence of
official statistics for non-administratively defined unts and/or computational constraints
impaosed by the eonametric techniques. Nevertheless by employing aggregate data we
risk losing some useful information. Aggregation is indeed a good solution provided it
does nat disguise the territorial heterogeneity (Bartik 1985.

However, the size of some geographicd areas is likely to produce aproblem of
representativeness In some caes one may even end up with the puzzing result that
heterogeneity is bigger within sites than between sites. To ill ustrate how important this
point is, let us consider choice sets like the American states or the German Landers. It is
doubiful that an American o German agent intending to launch a new business
(espedally asmall or medium-sized ore) sees “Cdifornia” or “Baden-Wirttemberg” as
a potential site. Conclusions drawn from statisticd anayses are therefore subjed to

these careds.

Further, inappropriate aygregation may affed the methoddogica consistency of the
empiricd studies. For example, there is general agreement in the literature that driven

fadors of the industrial locaion ad at a local levd. Therefore, they have lessand less



influence & the geographicd units get wider. Also, spillovers greal beyond
administrative borders. Metropditan areas like Barcdona, Londonand Milan are not
only big cities but centers of urban continuums that benefit from aggomeration
ewmnamies. Other methoddogicd inconsistencies may arise with cather theoreticd

insights that shape the boundxries of the sites.

Strictly spe&king, a valid territorial unit would be ahinterland defined by the locd
inpu/output markets. This may be cnstructed, for example, on the basis of the labour
markets and with the help of data on commuting (travel-to-work areas). Thisishow it is
dore, for example, by the British Department of Employment (Coombes et al. 1984§.
However, this drategy is not free from criticism either. We can think of at least two
disadvantages. i) the dynamic nature of these phenomena would produce ®nstant
variations in the boundaries of the unit; ii) from the pradicd point of view, such dfficial

statistics are not avail able in many courtries (e.g. Spain).

In this paper the individual sites are defined at the municipality level. This is far
from optimal, adthough these units houdd na be very different from those based on
locd markets’. In any case, results are obviously subjed to the aove pros and cons.
Interestingly, ou data sources enable us to aso work with aggregate data. Besides
municipalities in Catalonia there ae two broader administrative units: the comarques
(groupng municipalities) and the provinces (groupng comarques andor
municipaliti es). This provides an excdlent framework for testing the potential eff eds of

aggregation empiricdly.

5. An application to Catalan municipalities

5.1 Descriptiveanalysis

In principle, a firm aiming to open an industria establishment in Catalonia would
have to choose from 942 municipdities. But acwording to the REIl the 17719
establi shments creaed in Cataloniain the period 1987to 1996adually spread over 721
municipaliti es®®. Barcdonais the leading industria focus. The spatial distribution o the
entrants hows that 77.22%6 of them were mncentrated in the province of Barcdona,
20.62%0 in the comarca of Barcdones (followed by 16.524% in the Vall s Ocddental and



11.99% in the Baix Llobregat, bath in the outskirts of the Barcdones) and 12.306 in
the dty of Barcdona (followed by 3.13% in Terrassa and 2.98%6 in Matar6, bah nea
Barcdona). The tota number of people enployed was 138.580, 76.% of whom were
hired by the smaller establishments 38.0% by thase with lessthan 10 employees and
38.9% by thase with 10to 49 employees); 17.0% were hired by the largest ones (those
with over 100employeses).

[Insert Tablell about here]

Newcomers were mostly small and medium concerns. 81.7%%6 of these had fewer
than 10 employees and only 0.4% had more than a hunded. In fad, they were usually
smaller than the eisting producers (seethe fina column in Table Il). The average size
of the establishments darted upfrom 1987to 196 was around 4046 of that of the firms
in the 1986 cohat. This is a common pettern in the industrial dynamics literature
(Geroski 1995. The results largely agree with those of previous dudies in Spain (see
e.g. Callgénand Segarra1998.

A crosstabulation with the popdation d the municipality shows that there is a
cetan pasitive relationship between the size of the firm and the size of the municipality
(Table 1), i.e. large (small) firms tend to locate in large (small) sites. This can be seen
as an indred evidence of aggomeration econamies. However, statisticd tests of the
equality of means suggest that the interdependenceis mostly valid for the small er cases.
Small (rural) sites are more likely to receve small concerns regardliessof their industrial
adivity'®,

But is there any empiricd evidence in Catalonia of the induwstrial mix hypothesis
discussd in sedion 3.7 In aher words, are there awy differences in the sedorid
distribution d the entrants depending on their size? A positive answer would be given
by atemporal regularity in the figures of small concerns and a rather randam behaviour
in large (footloose) firms. We used simple parametric tests of the eguality of
propations in the sedoria distribution d the employment and compared the means of
the 1986 cohat and the entrants in 1987, 1988and 1989. Entrants are grouped
acording to size. Sample sizes and the Central Limit Theorem enabled us to assume
normality in the distribution. Results are givenin Tablelll .



[Insert Tablelll about here]

Differences in the propations of entrants in eat sedor are statisticdly significant
except in a few cases. The picture is esentidly the same for al the sizes of
establishment. There is no empiricd evidence in Catalonia of a strong link between
small start-ups and the eisting industrial mix. At the same time, entrepreneurs may be
successul in sedors in which they do nd have previous experience for instance when
after some industrial reorganisation a worker becomes an entrepreneur in another sedor.
However, ou results may be distorted by the use of aggregate data. Further reseach is

clealy nealed to dscern the importance of this caved.
5.2 Econometric models

Let us consider a firm aiming to open a new induwstrial establishment in Catalonia.
We denote the expected benefit derived from this choice by mj, wherei = 1,..., 17719
and j = 1,... J. Notice that J = 4, 41 or 721 (942 depending on the degree of
aggregation we ae deding with: provinces, comarques or municipaliti es, respedively.
As usud, the expeded benefit is a randan variable made up o a deterministic

comporent that takes the form of a linea combination d variables (zi'j ﬁ) and a
stochastic comporent (gj). Thus,m; =Z'; B+¢;. Asuming that the firm i follows a

maximaxing principle, the choice of site ] would be given by the following rule of

thumb: m; >m,, k#j.

Let Y; be arandam variable that indicaes the dhoice dfedively made. Thus, the
probability that a firm i locaes at site j isP(Y, = j)= Pl >m k# j). Asuuming that &;
arei.i.d. and Weibull distributed, it can be proved that:

o\ exdz;p)
P(Y = j)=5—"%
j jzlexp(z;,- )

)

As we know, this result is due to McFadden (1974. In principle, the explanatory
variablesinclude aspeds gedfic to bah the establishment and the site. In mathematicd



terms, Z; = [W,X;]. Thisis a purely artificial distinction that helps to describe (1) as a
general spedficaion embradng two dfferent cases (see Green 200Q. When the
covariates are dharaderistics of the individuals (i.e. Z; = W), (1) is known as the

multinomial logit model:

exp@NB)

P =j)=——— j=01...,J

ZexpﬁN ,Bm)’

)

The main limitations of this model in indwstrial locaion studies are computational.
Difficulties in cdculating the likelihood function can make the model unfeasible when
the number of choices is high'?. Geographicd aggregation obvously reduces the set of
parameters and simplifies the estimation procedure. This fad may have cntributed to
the extensive use of aggregate data. Incidentally, this also increases the plausibility of
the independence of irrelevant alternatives assumptions.

The expresson “condtional logit model” refers to spedficaions in which the
covariates are dtributes of the sites:

)= exp(Xi'j B)

P(Y, =
jélexdx i ,8)

©)

The model is not essntialy different from (1) except for the fad that Z; = X;.
Aggegate data has also been used in many studies, athough the reasons argued here ae
more related to the ladk of detailed information at the locd level. However, the use of
such data relies ultimately on the assumption that the sites are homogeneous. If this
asumption dces not hold, heterogeneity within the individual spatial choice aea may
produce biases in the estimates - see McFadden (1978 and Bartik (1985. Moreover,
the large number of observations makes computation cumbersome. For instance, in the
applicaion pesented in this dudy the number of observations would rise from the
origina 17719 to 70876, 726479%nd 12756960for provinces, comarques and
municipaliti es, respedively™>.



Guimaraes et al. (2003 recently propcsed an dternative gproacd to sort out some
of these problems. Let Y; denote the number of establi shments creéed in site j. Suppcse
these ae independent Poisson randam variables with means E(y;) = 4, In ;= X'jj8. The
joint likelihood function d this model can be divided into a margina likelihood
function based onthe margina totas of the crrespondng multiway contingency table
and a aondtiona likelihoodfunction formed by the product of independent multinomial
distributions (Birch 1963,Pamgren 198)). Interestingly, the estimates of the parameters
of interest obtained from the full and condtiona likelihoods are identicd. And so are

the covariance matrices. As aresult, the Poisson model given by

-2
P(Yj :nj):e J)\j , n; = 01L12,...

M|
nJ.

(4)

is equivalent to the multinomial response modd in (3). However, we must stressthat the
nature of the dependent variable is different from the cdegoricd variable in (2) and the
binary variable in (3). Here we ae anploying a mun-dependent variable that does not
arise diredly from the firm's maximisation-based eledion pocess described abowve.
Rather, it is the atual outcome of this process This caved aside, from an empiricd

point of view this a simple and attradive procedure for evaluating the dfeds of

aggregation.

5.3 Covariates, estimation and results

As pointed ou abowve, the multinomial logit spedficaion in (2) is appropriate for
individual-spedfic covariates. Unfortunately, our data set does not contain information
on the residence of the entrepreneur. This constraint means that it is impossble to
diredly test its relationship with the locaion patterns of small firms but we can dscuss
the extent to which the firm locaion petterns vary with firm size. We use two variables
as proxies for size: the number of employees (NE) and total investment (INV, 1986 s.).
Dummies for the Spanish CNAE-74 industrial classficaion were dso introduced as

explanatory variables.

[Insert TablelV about here]



Results from the estimation d the multinomial logit model for provinces (Table V)
show that size dealy matters, which means here that the anount of investment made by
the etrant is gatisticdly significant. The probability that provinces other than
Barcdona ae dosen depends positively on the investment size of the establi shment.
Also, dummy variables used to dstinguish between sizes of establishments how that
the smaler concens (under 10 workers) are more likely to be locaed ouside
Barcdona. Thisis nat apparent for the large establi shments. Sedorial dummy variables

were dso significant.

However, these conclusions are not fully robust if we cnsider other levels of
aggregation. On the one hand, estimates using comarqgues as the doice set largely agree
with those for the provinces. That is, most cases ook like the Baix Camp: size matters
and is gatisticdly significant for the small establishments (for the sake of simplicity,
Table IV only includes ome seleded comarques). On the other hand, Table IV shows
that there ae some comarques in which the results are contradictory. The significance
of the size dummies varies in eat case: al are significant in the Baix Llobregat, only
the small and large establi shments are\ significant in the Girones, only the medium and
large establishments are significant in the Valles Ocddental, and nore of them are
significant in the Solsonés. These differences may be due, among other reasons, to the
(non-controlled) diversity of the industriadl mix in the 41 comarques of Catalonia.
However, an important result remains unaltered in al sites: the anount of investment is
a dtatisticdly significant variable. The odds that a new establi shment is located ouside
Barcdonaincreases with the size of the investment.

The wndtiona logit spedficaion (3) does alow for differences between sites, a
potential misgeaficaion error of the multinomial logit model presented above. As
attributes of the sites we have used urbanisation econamies (URB = total number of
workers per km?, 1986, urbanisation ds-econamies (DIS = URPF’) and censity of
popuation per km? (DEN). Urbanisation ecnamies are st advantages reated by the
concentration d similar adivities in a site, while urbanisation ds-econamies are st
disadvantages caused by an excessve mncentration d firms and popuition in a site
(pdlution, inpu prices, etc.). Density can indiredly measure the size of the markets.
We have dso included interadions between the dharaderistics of the individuals (NE,



INV) and dunmies representing the dhoices. This enables usto explore the impad of the
individual-site dimension onthe probability of choosing a particular site, condtioned to

the gpropriate sufficient statistic.

[Insert TableV about here]

The results displayed in Table V suppat the main conclusions of the multinomial
model regarding the relevance of the size of the firm. It therefore gpeas that locaion
dedsions are not independent of firm size. In particular, the dtradivenessof Barcdona
with resped to the other sites (e.g., Girona, Lleida and Tarragona in the spedficaion
using provinces as stes) increases with the number of employees of the new
establishment and deaeases with the investment made by the new establishment.
Labour-intensive firms sem more likely to be locaed in the dty of Barcd ona whereas
cgpital-intensive firms san more likely to doit outside Barcdona. Notice dso that in
the multinomial logit (seeTable 1V) dis-aggregation produced heterogeneous outcomes
for the comarques. Once the site heterogeneity is controlled, results are much more

consistent.

The daraderistics of the site ae dso statisticaly significant and this suggests that
results from the multinomial logit model are somehow flawed. The coefficients of
urbanisation and ds-urbanisation econamies as well as that of the density have the
expeded signs in bah speafications - i.e. provinces and comarques. However, if we
compare the values of the two choice sets, we ae tempted to conclude that the
aggregation causes an owerestimation d the site dfeds. In any case, the concentration
of the eonamic adivity attrads new firms up to a paint at which it impairs their costs.
Moreover, crowded areas are not appeding locations for Catalan industrial firms. A by-
product of this is that the preferred environment of households and industrial

establishments is not necessarily the same.

[Insert Table VI about here]

Table VI shows results of the Poison spedficaion (4) based onthe Case 1 model of
Guimarées et al. (2003. This means that the dependent variable is the number of
establi shments that have thosen a particular site and the explanatory variables are site-



spedfic. Induwstrial diversity is measured by a Hirshmann-Herfindahl index

(D|vj = 1z3h2 where s is the crrespondng induwstrial seaor - seefootnote 10); human
s=5

sj ?

capital (HC = number of people with medium and Hgh levels of educaion per km?);
and locaion econamies (LOC5 to LOC13 = number of workers per km? in eath
indwstrial sedor, 198§. Other covariates are urbanisation ecnamies, urbanisation ds-
emnamies and density of popuation per km? - as in the mnditional logit spedfication.
The data set includes the municipaliti es that recaved no rew entrants during the period
of analysis. The dependent variable for these municipalities was zero**. Generaly
spedking, the results for comarques and municipalities were similar. However, some

diff erences are worth nding.

Urbanisation econamies have a positive dfed on the locaion dedsion and, as
expeded, ubanisation ds-emnamies and popuiation density ad in the oppasite way.
These results broadly agree with those from the condtional logit. However, ndice that
the impad of these variables in the Poisson model is more powerful at the comarques
level. This can be interpreted in the sense that new firms are prone to locae nea the
incumbents (i.e. in the same comarca), abeit at a distance far enough to avoid the dis-
eaonamies of urbanisation (i.e. na in the same municipality). On the one hand, a dense
regional environment (in the comarca) is welcomed becaise of the benefits obtained
from the surroundng econamic adivity - e.g. accessto markets, skill ed labour, variety
of suppiers, etc. On the other hand, low locd density (in the municipality) means lower
inpu prices - eg. land pices. This dructure of preferences is consistent with the
eamnamic development of an areali ke Catalonia, where mohility between municipaliti es

of the same comarca is nat expensive.

Human cepital shows a negative wefficient in bah geographicd aress. This is
probably explained by the speddisation d the Catalan manufaduring sedor in
products/processes that do nd demand hghly qualified labou. Alternatively, there
might be some kind d spatiad mismatch between indwstrial firms and hgh-skill ed
workers. Moreover, a omparison d the estimates for the locaion econamies siggests
that in most sedors the employment density reduces the expeded number of new
establishments - i.e. the probability of chocsing a particular site in the eguivalent
condtional logit spedficaion. This effed, however, is bigger in the comarques



spedficaion. This means that sedorial dis-ecnamies are more powerful at the supra-
locd level (comarca). By the same token, entrants prefer a spedalised industrial

environment in the comarca and amore diversified ore & the locd level.

6. Conclusions

In this paper we ague that empiricd investigations into the determinants of start-up
concerns neal to apply a discriminating criterion besed on their size. Empiricd
evidence shows that larger firms are guided by more objedive dedsion-making reasons,
whereas snaller ones are mostly oriented by the entrepreneur's preferences. In pradice,
the range of dternatives open to the latter is frequently reduced to the neaest
geographicd areas. Although the literature has traditionally focused on the role of
territorial fadors, the personal charaderistics of the entrepreneur do influence the

locaion cedsion d some new firms.

We have dso investigated the dfeds of territorial aggregation. Locdion fadors,
contrary to what is sometimes assumed, do na ad uniformly over broad geographicd
areas. Therefore, appropriate territorial units are required for constructing the data set.
Otherwise, the analyticd foundations of the investigation might be undermined.
Moreover, the lak of availability of locd data wuld cause important biases. This
suggests that comparing results from severa territoria levels (cities, courties, regions,

etc.) may be agoodstrategy in empiricd studies.

Statisticd tests sroudd be @mnsistent with these ideas. As an ill ustration, we have
analysed the hypothesis that differences in size stretch to the sedoria distribution o
employment but we have @ncluded that in Catalonia there is no evidence of this
phenomenon. We have dso presented econametric models for the determinants of
industrial locaion in Catalonia. We used alternative spedfications (a multinomial logit,
a ondtiona logit and a Poisson model), proxies for the size of the establishment
(number of employees and investment) and three levels of administrative aggregation
(municipaliti es, comarques and ovinces). Our results clealy show it pays to consider

Size and ds-aggregation.



Estimates from the Poison model, for example, show that the dfeds of some
variables are more gparent in the comarques than in the municipalities. A plausible
interpretation is that the entrants' site of reference is mainly the comarca and that the
differences between municipdities in the same comarca are less crucia. The
implicaion for ewmnamic padlicy is that locd and regional authorities might be
misguided and shoud na limit their adivities to their own administrative borders.
Analogous and interesting insights can be gained from the multinomial logit
spedficaions (individual-spedfic covariates) and the condtional logit spedficaions
(site-spedfic covariates). In particular, bah types of spedficaion emphasise the role
played by the size of the new establishment when deading where to locae. Labour-
intensive start-ups, for example, sean more dtraded by the dty of Barcdona than
cgoital-intensive ones. Generaly, small and large establishments tend to behave
differently. However, the reasons for this remain urclea and shoud be amatter for

future reseach.
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Tablel. Descriptive statistics

Variables N Mean Std. Dev. Min M ax
NE 17719 7.821425 645342 0 8190
INV 17719 1451037 141544 0 1.02x107
URB Mun (721) 1089943 3754553 0.0000 64292970
Com (41) 1689683 7942876 1.3386 51123240
Pro (4) 59.4355 77.0866 9.3121 1743736
DIS Mun (72]) 1526507 1661933 0.0000 0.4130x10°
Com (41) 6440554 4080722 1.7918 0.2610¢10°
Pro (4) 79893350 149477500 86.7145 304061400
DEN Mun (721) 4125006 16259120 1.2795 205719800
Com (41) 5549435 25720980 4.0209 165386200
Pro (4) 1954654 2632176 29.6004 5885511
DIV Mun (721) 0.3918 0.2110 0.0000 1.0000
Com (41) 0.2445 0.0973 0.1477 0.6911
Pro (4) 0.1750 0.0149 0.1581 0.1938
CH Mun (721) 155351 80.9649 0.0000 18257940
Com (41) 38.9682 2092513 0.2318 13446350
Pro (4) 109519 16.0983 1.5018 35.0525
LOC5 Mun (721) 3.1253 115334 0.0000 137.6366
Com (41) 26189 9.1842 0.0007 57.8465
Pro (4) 1.1900 16751 0.1355 3.6918
LOC6 Mun (721) 45747 193921 0.0000 2495256
Com (41) 6.5360 31.3087 0.0033 2005523
Pro (4) 21130 3.2402 0.0772 6.9336
LOC7 Mun (721) 14.0393 56.7590 0.0000 7505859
Com (41) 155785 69.1212 0.0249 4424751
Pro (4) 5.8295 8.7020 0.5034 18.8392
LOCS8 Mun (721) 21724 14.8593 0.0000 2760360
Com (41) 55089 30.9555 0.0000 1985015
Pro (4) 1.4248 25218 0.0395 52043
LOC9 Mun (721) 5.0214 16.0398 0.0000 1510439
Com (41) 47221 17.2008 0.0240 1108511
Pro (4) 22097 2.1688 0.6022 53971
LOC10  [Mun(72) 123270 47.8660 0.0000 7837347
Com (41) 109184 38.8140 0.0082 2435250
Pro (4) 5.3457 8.3640 0.3264 17.8199
LOC11  [Mun(72) 25757 7.5704 0.0000 1056229
Com (41) 2.6052 9.9802 0.0328 64.3921
Pro (4) 1.1945 1.2217 0.1854 2.9622
LOC12  [Mun(72) 35938 17.9637 0.0000 2445111
Com (41) 5.6454 29.9478 0.0000 1922186
Pro (4) 1.6540 2.6959 0.1118 5.6924
LOC13  [Mun(72) 2.9274 122355 0.0000 117.1840
Com (41) 3.3008 145891 0.0007 93.4357
Pro (4) 1.1934 1.8695 0.0469 3.9876
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Table V. Conditional logit models (choices = provinces and comarques).

Provinces® Comarques®
URB 0431 URB .0168
(0113** (.0006*
DIS -36.8x10° DIS -1.84x10°
(-21.1x10°)* (.03x10%)*
DEN -.0063 DEN -.0021
(.0038 (.000D)*
NE x Girona -.0459 NE x Baix Camp -.0261
(.0057)* (.0054*
NE x Lleida (-(-)%3%9* NE x Baix Llobregat (-(-)%01‘%5*
NE x Tarragona -0142 NE x Girones -1138
(.0030* (.0094*
NE x Vallés Ocdidental -.0085
(.0019*
NE x Solsones -0143
(.0163*
INV x Girona 1.89x10° INV x Baix Camp 19.6x10°
(.34x10%)* (1.65x10°)*
INV x Lleida 1-60X1g6 INV x Baix Llobregat 17-8X1066
(.34x10%)* (1.58x10°)*
INV x Tarragona 1.44x10° INV x Girones 22.4x10°
(.28x10%)* (1.64x10°)*
INV x Vallés Ocddental 18.3x10°
(1.58x10°)*
INV x Solsonés 223x10°
(1.64x10°)*
X2 2157874 X2 3081603
Log likelihood -1377437 Log likelihood -5039276

a* and ** means sgnificant at the 5% and 10% levd, respedivedy. Sandad errors in brackds.
®Barcdona (province) and Barcdonés (comarca) are the comparison goup.




Table VI. Poisson models (choices = comarques and municipalities).

Comargues Municipalities
URB 1990 .0061
(.0070*? (.000)*
DIS -2.39x10° -4.64x10"7
(5.51x107)* (9.79x10°%)*
DEN -0233 -.0002
(.0010* (7.50x10°)*
DIV 6369 -2.0740
(.1509* (.0521)*
HC -.3813 -00218
(.0214* (.0002*
LOC5 -.3537 -.0195
(.0296* (.0012)*
LOC6 -.3790 -.0008
(.0163* (.0009
LOC7 -.0076 -.0033
(.0056 (.0002*
LOC8 7792 -.0003
(.0536* (.0004
LOC9 -.0079 -.0116
(01649 (.0009*
LOC10 -.0280 -.0023
(.0048* (.0002)*
LOC11 -1.0449 -4.89x10°
(.0603* (.0013
LOC12 -.1650 -.0144
(.0280* (.0006*
LOC13 -.0045 .0088
(.0208 (.0009)*
CONS 4.1355 2.9190
(.0539* (.0194*
X2 3046665 4350812
Log likelihood -132283 -1180345

a* ggnificant at the 5% leved. Sandad errors in brackds.

1 The size of the firm is often an omitted asped in theoreticd studies. Therefore, the matter of “why should the
behaviour of small firms not mirror that of large ones’ (which, incidentally, was raised by one refere@ does not have a
suppative theoreticd framework. Empiricd and casual evidence however, can be found in Mueller and Morgan
(1962, Johnson and Cathcart (1979, Chapman and Walker (1991), Cotorruelo and Vazquez (1997, Figueiredo et al.
(2002 and Meester (2000.

2 Catalonia is a Spanish administrative region (comunidad auténoma ) in the northeast of Spain. It has a population of
about 6 million people (15% of the population of Spain) and it covers 31895 km?. The GDP of Catalonia is
approximately 19% of the GDP of Spain. The data in this gudy are from the Ingtitut d'Estadistica de Catalunya
(IDESCAT, the Catalan Statisticd Ingtitute) and the Registro de Establedmientos Industriales (REI, the Spanish
Industrial Establi shments Register). The period d analysisis 1987to 1996



3 Comarques are territoria units formed by adjacent municipaliti es belonging to one of the 4 Catalan provinces. There
are 11 comarques in Barcdona, 8 in Girona, 12 in Lleida and 10in Tarragona (41 in total). The average aea ad
population of Catalan comarques are, respedively, 781 km? and 145000 inhabitants (90.000if we do not consider the

city of Barcdona and the Barcdonés, the comarca of Barcdona).

4 Following Greene (200Q chap. 19) it is useful to distinguish between aspeds that are spedfic to the individual (the
charaderistics of the establishment) and attributes of the choices (sites) that may also vary aaossthe individuals. In the
multinomial logit model “data ae individual spedfic” whereas in the cnditional logit “data consist of choice-spedfic
attributes instead of individual-spedfic charaderistics’.

> “[A]pplications of the model should be limited to situations where the dternatives can plausibly be a&ssumed to be
distinct and weighed independently in the eyes of ead dedsion-maker”, (McFadden 1974 113). “This assumption
seams implausible for businesslocaion dedsion. (...) Yet the conditional logit approach remains attradive becaise of
its computational feasibility compared with other aternative gproadches to the discrete choice problem”, (Bartik 1985
16).

6 Other studies have mnsidered size @ an explanatory variable but most of them use survey data. See for instance,
Mueller and Morgan (1962 in the USA, Cotorruelo and Vazguez (1997 in Spain and Meester (2000 in the

Netherlands and Germany.

" The list of determinants worth noting includes: market demand, agglomeration ecnomies, taxes, wage levels,

unemployment rate, transportation infraestructures and promotional expenditures (CougHin et al. 1991); access to
markets, promotional expenditures, locd labour markets and taxation (Friedman et al. 1992); regional markets, taxes,
unemployment, educaion levels, agglomeration economies and population concentration (Woodward 1992; and bah

aggomeration and urbanisation economies (Guimardes et al. 2000.

8 Notice that we ae not suggesting a cmplete determinism in the location of smaller establishments. Actually, the

charaderistics of the environment do affed (or, at least, condition) the rise of these entrepreneurs.

® Thisis one of the insights provided by Coombes et al. (1986. Other studies that use locd data ae Carlton (1983,
Hansen (1987, Baudewyns (1999, Baudewyns et al. (2000 and Guimaraes et al. (2000.

10 The municipaliti es data set adually has 17718 olservations. The missng value arresponds to a new municipality
creded during the period d analysis (L'Ampadla). The establishments are grouped acwrding to the old Spanish
sedoria clasgficaion CNAE-74 m the basis of the foll owing categories (for comparative purposes we dso include the
current CNAE-93 code):

Code Description CNAE-93 code
Mining. 12,13 14and 26

6 Chemicds industries. 23and 24
Metallurgy, eledricd machinery and| 27, 28, 29, 30, 31, 32and 33
apparatus.




8 Transport equipment. 34and 35

9 Food poducts, beverages and|15and 16
tobacm.

10 Textiles, leaher clothesand tanning. | 17,18 and 19

11 Wood, cork and woodfurniture. 20and 36

12 Pulp and paper. Publishing and|2land 22
printing.

13 Rubber and plastic products. Other | 25
manufaduring industries.

11 We have analysed the sensitivity of the results to the use of other clusters - e.g. rural (lessthan 10000 gople), urban
(more than 100000 ople) and mixed (10000to 100000 pople) - and the conclusions remained unaltered. We dso
grouped concerns by size using the cdegories of Table Il (under 10 employees, 10 to 49 50 to 99 and over 99) to
construct a new contingency table. The Peason y? test rejected the hypothesis that the variables were independent (x*=
65.02 using Table Il categories and y*= 19.47 using rural/urban/mixed categories).

12 For example, Intercooled Stata sets the limit in 50 alternatives and Limdep limits the number of parameters in the
modelsto 15Q

13 An dternative gproach to the dired estimation of the conditional |ogit model was propcsed by McFadden (1978.
Consistent (although less efficient) estimates can be obtained by defining smaller choice sets based on sampling
dternatives. Applications of this technique can be found in Hansen (1987, Woodward (1992 and Guimardes et al.
(2000.

4 In the 221 municipalities not adualy chosen in our sample, the arresponding (caegoricd, binary or court)

dependent variable will always be zeo. In the cnditional logit model these dternatives drop aut of the probability and
their coefficient cannot be identified in the likelihood function. In pradice, J = 721 (The underlying seledion problem
is beyond the scope of this paper. On this ®e eg. Woodward 1992 and Guimardes et a. 2003. In the Poisn
spedficaion, however, thisinformation is relevant for the estimation. Thus, J = 942




