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Location choices of newly created establishments: spatial patterns at the
aggregate level

Sabina Buczkowska'®, Matthieu de Lapparent®

% University Paris-Est, French Institute of Science and Technology for Transport, Development and Networks, 14-20
Boulevard Newton, F-77447 Marne la Vallée Cedex 2, France

Abstract

This paper explores the problems associated with the location choice of newly created establishments at
the aggregate level. Much work has been done in this domain, however, several issues arise when analyzing
involved phenomena, which scholars have yet to fully explore: 1) addressing the excess of zeros problem
in the location choice model in highly heterogeneous geographic areas and 2) determining an appropriate
way to accommodate spatial effects for location decisions. We tested models that include both stocks of pre-
existing establishments and variables that represent measures of accessibility to the workforce and population,
proximity to shops, services, transport infrastructure, availability of land, as well as prices and tax levels.
We concluded that an establishment does not act in isolation during its decision-making processes and that
it is likely to be influenced by other establishments located nearby. When selecting the appropriate location
in which to set up in the market, an establishment may consider not only the characteristics of a particular
area, but also the characteristics of neighboring zones. Having estimated 84 nested and non-nested count
data models, we found that the hurdle models are preferred for taking into account the presence of excess
zeros. Hurdle models offer greater flexibility in modeling zero outcomes and relax the assumption that the
zero observations and the positive observations come from the same data generating process. In addition,
the paper finds that the models tested with the distance matrix indicate that the incorporation of spatial
spillovers leads to an enhancement in the models’ performance.

Keywords: Location choice model; Count data models; Hurdle model; Spatial spillovers

JEL Classification: C35, D21, R12

1. Introduction

The present paper explores the problems associated with the location choice of newly created establish-
ments at the aggregate level within the Paris metropolitan area in the year 2007. Applications of disaggregate
discrete choice modeling to analysis of birth, death, evolution, and location of establishments in the Paris
region have been carried out by de Palma et al. (2008) and Motamedi (2008). We also refer the reader

to the European SustainCity Project?. Much work has been done in this domain. However, several issues
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arise when analyzing involved phenomena, which scholars have yet to fully explore, most notably the excess
of zeros problem in the location choice model in highly heterogeneous geographic areas and determining an
appropriate way to incorporate spatial effects into the model. For example, spatial effects can be divided
into two categories: the first considers the interactions between establishments that do not act in isolation
and are thus likely to be influenced by the decisions of other players in the market, while the second looks
at correlations across alternative choices. Inspired by spatial econometrics techniques, e.g., Anselin, (1988),
Lambert et al. (2010), Klier and McMillen (2008), we seek solutions to these and related problems.

The proposed approach is descriptive, aggregate, and partial. For the purposes of the present research,
all data are gathered at the municipality level. In the first step, we estimate standard non-spatial nested
and non-nested count data models. In the second step, we run these count data models that accommodate
spatial spillovers for location decisions. We compare all the results obtained and choose the best performing
hurdle model, after which a more thorough interpretation of its results is undertaken.

The need to specify the model becomes apparent when dealing with various types of location choice
models, which range from those focusing on employment location estimated at the job level to those which
focus on establishment or firm location and the associated decision-making processes. Implementing the
latter form of location choice models, we acknowledge that the decision to open a new unit is made at the
establishment or firm level. We define an establishment as a distinct economic unit that produces goods
or services at a single physical location. In contrast, a firm is a legal entity that consists of one or more
establishments or plants under common ownership and control (van Wissen, 2000). Thus, it is a newly
created establishment that offers job opportunities to members of a given population provided they possess
the appropriate skills and desired characteristics. For this reason, the unit of analysis on which we focus is
that of the establishment.

The rest of the paper is organized as follows. In Section 2, we review the literature on both location choice
models and the initial attempts to incorporate spatial effects into such models. In Section 3, we describe
the area of study, which is the Paris region. In Section 4, we describe data, presenting statistical sources
and their harmonization in order to carry out the empirical application. Descriptive statistics are presented
in Section 5. We give a brief description of the count data models and develop our parametric statistical
model in Section 6, starting from the logit-Poisson model, a type of hurdle-Poisson model, and discuss how
to extend it in order to meet the needs of the present research. In Section 7, the results from our research

are discussed. In the final section, we conclude and elaborate on extensions of the proposed approach.

2. Review of empirical literature

2.1. Location models

A number of empirical studies suggest variables that play a significant role in influencing the establish-
ment’s location choice. We briefly describe those which are most relevant. According to Arauzo-Carod (2005)

and Maoh (2005), an establishment will decide to enter a market if it detects a potential business opportunity



and if the capital and human resources are available. An establishment must choose a type of activity that
reflects both its technological and organizational level and its minimum size. With these parameters in mind,
the establishment makes a decision as to where to locate. Since choosing a particular area in which to locate
is critical to the establishment’s success or failure (Strotmann, 2007), the main task of the establishment is
to identify the places which offer the highest possible potential profit. Local economic climate in terms of its
ability to attract new entrants, as well as the structure of establishments at the local level are other factors
that can influence the decision (Liviano-Solis and Arauzo-Carod, 2011). Locations with lower input costs are
also more likely to experience a higher number of births of new establishments (Rocha, 2008).

Sutton (2007) notices that ranking sectors according to the degree of (entry-exit) turbulence appears to
offer similar results across countries, suggesting that there are some sector-specific factors at work in molding
this pattern. Rocha (2008) and Liviano-Solis and Arauzo-Carod (2011) concur, finding that local employment
density attracts new entrants in related sectors and has a positive impact on the establishment’s productivity.
However, when this density is too high, the effect becomes negative due to congestion costs, including for
example, high land prices and costly commuting. This results in an inverted U-shape profile between the
effect of concentration of economic activity and site attractiveness. The relationship is initially positive,
but becomes negative after a certain threshold is crossed. Maoh and Kanaroglou (2005, 2007) state that
agglomeration effects tend to be more significant in particular activity sectors, such as retail and services.

Local authorities try to offer different incentives in a bid to attract establishments to less developed
areas and accelerate the development of the whole region. These include, but are not limited to, supply of
infrastructure, designation of new building zones, and tax reductions. Empirical results from various studies
undertaken in different countries worldwide demonstrate that these policies may have positive, negative, or
neutral effects on the location choice and activity distribution.

Special local fiscal arrangements are common practice for attracting establishments and have received
considerable attention from economists (e.g., Bondonio and Greenbaum, 2007). Offers of subsidies and
tax reductions are popular yet controversial tools. Low taxes are another common instrument to attract
establishments. Tax reductions show positive effects on activity development. Switzerland is a prime example
(Bodenmann, 2011). Devereux et al. (2007) show that in the UK the impact of subsidies is rather small on
the location choice but they are more effective in dense areas when a large number of establishments is already
present. Bondonio and Greenbaum (2007) show that in the US enterprise zone programs (EZ thereafter),
which hope to convince establishments to locate in less developed zones by offering them subsidies, have a
significant positive impact on the creation of new establishments. However, they also show that EZ policies
tend to increase business closures. Neumark and Kolko (2010) show that the overall impact of the EZ program
in California is ineffective and causes no positive impact on the number of jobs.

Providing special infrastructure is an effective but costly way to raise the attractiveness of a region. De
Bok (2004) shows that accessibility has a positive effect on business services. Bodenmann and Axhausen

(2012) claim that this also holds for other sectors and demonstrate that interventions regarding transport



infrastructure have a larger impact in the densely populated areas of Switzerland. Devereux et al. (2007)
show that the effects of transport infrastructure projects are unequally distributed spatially. All actions have
larger impacts in denser regions. Siebert (2000) states that increasing accessibility has a relatively small
effect on regional development.

Bodenmann and Axhausen (2010) summarize how the significance of location factors has changed over
time. In the 1990s, the most critical location factors were human capital, agglomeration effects, and accessi-
bility. Currently, a positive economic climate and direct costs (earning levels, tax burdens, etc.) play larger
roles. More curious readers are encouraged to acquaint themselves with the referenced literature and the
work of Arauzo-Carod et al. (2010). They provide a review of over fifty papers on location choice modeling
with a focus on the analyses of location decisions of new industrial establishments or firms using appropriate
econometric models. They describe the establishment/firm location determinants, the econometric methods

used in these investigations, and their principal results®.

2.2. First attempts to incorporate spatial effects in location choice models

As underscored by Nguyen et al. (2012), an establishment does not act in isolation during its decision-
making process and is likely to be influenced by other establishments located nearby. When choosing an
appropriate place in which to set up in the market, an establishment can take into account not only the
characteristics of a particular area but also those of its surroundings. The reason for doing so is the spatial
dependence of neighboring areas. In addition, the degree of spatial correlations is expected to be greater
among choice alternatives (the options available to the decision-maker) that are close to one another. Jayet
(2001) proves the existence of interactions among units located in space and demonstrates that their intensity
decreases with distance. Thus, two types of spatial effects may be considered: 1) interactions between
establishments and 2) dependencies among alternatives. Spatial effects can be incorporated in location choice
models when modeling the observable explanatory variables and the unobservable components. However,

most often, these spatial effects are either not properly treated or are completely ignored in the analysis of

3The most commonly used establishment/firm location determinants and the signs of their estimates used in both discrete
choice and count data models according to the review of Arauzo-Carod et al. (2010) are: agglomeration economies (+4,-: positive
or negative effect), previous entries in the own sector (+), existing plants (+), own-industry employment (4), sectoral diversity
(+,-), sectoral specialization (4,-), market size (4), #competitors (+), #small and medium enterprises (+), establishment/firm
size (+), productivity (+), unemployment (+,-), industrial employment share (+), services employment share (4), business
services (+), share of employees in R&D (+), human capital (+,-), knowledge spillovers (+), skilled workforce (4), education
(), schooling (+), existence of high schools (+), overall R&D investment (+), R&D facilities (4), high-ranking hotels (+),
population density (+,-), distance to urban areas (-), land area (+,-), land costs (-), entry costs (-), taxes (-), corporate tax
rate (+,-), taxes on labor (-), labor costs (+,-), wages (+,-), income per capita (+), purchasing power per inhabitant (+), GDP
(+), poverty (-), local demand (4), supplier accessibility (+), government spendings (+), promotional subsidies (+), labor and
capital subsidies (4), economic promotion (+), investment climate (+), infrastructure (4), transportation infrastructure (+),
road infrastructure (+), distance to highway (-), rail infrastructure (-), airports facilities (+), travel time to airport (-), energy

costs (+,-), and environmental regulation (-).



the establishment’s location. An example of the former can be seen in Bhat and Guo (2004) who model
the spatial dependence using the mixed logit model, with an arbitrary spatial allocation instead of basing
these spatial effects on a systematic specification. Furthermore, even if spatial effects are present they are
not incorporated in traditional discrete choice models. For instance, multinomial logit models (MNL) are
commonly used in location choice processes, yet they are based on several simplifying assumptions, such as
independent and identical Gumbel distribution (i.i.d.) of random components of the utilities and the absence
of heterogeneity and autocorrelation in the model. These simplifying assumptions limit the ability of the
model to represent the true structure of the choice process (Mohammadian et al., 2005).

Traditional discrete choice modeling methods are often based on the assumption of independence among
choice alternatives, which according to Sener et al. (2011) is not appropriate. Furthermore, Sener et al. (2011)
claim that the estimations of the parameters of the standard logit models are biased and inconsistent. Instead,
they suggest using the generalized spatially correlated logit (GSCL) to model the residential location choice
behavior and they incorporate the correlations between the alternatives. Their model can be enhanced to
accommodate random taste variations across decision-makers. The authors compare the results obtained with
their GSCL model against those obtained using the standard multinomial logit and the spatially correlated
logit (for which only correlations between the adjacent alternatives are considered). Moreover, they do
not limit themselves to a few choice alternatives since GSCL models eliminate the need for any kind of
simulation and can be estimated by direct maximum likelihood techniques. They criticize prior studies
that were carried out with a limited number of alternatives in the choice set. Miyamoto et al. (2004)
estimate a mixed logit model with the error autocorrelation and an autocorrelated deterministic component
of utility using residential location choice data for only four zones in the city of Sendai in Japan. Garrido
and Mahmassani (2000) recommend using a multinomial probit (MNP) model with spatially and temporally
correlated error structure to model (analyze and forecast) the distribution of freight flows over space and
time at the operational or tactical levels of planning. They use Monte-Carlo simulation with a choice set of
31-41 location alternatives.

It is worth mentioning here the 2010 paper by Smirnov, which develops a new spatial random utility
framework where individual decision-makers are spatially dependent in their preferences. In addition, pseudo
maximum likelihood estimator is consistent and computationally feasible for large datasets. The author
discusses recent developments of spatial discrete choice models and classifies them by the type of spatial
effect and the way it is incorporated in the model.

The literature is scarce on previous attempts to incorporate spatial effects in an establishment’s or firm’s
(re-)location decision process. Vichiensan et al. (2005) confirm that discrete choice models are applied
mainly in the field of transport choice analysis and have been continuously developed for years. However, less
attention has been put into the research and development of location choice models. Location choice models
differ substantially from transport choice models given that they use geo-referenced data, for which choice

sets have an explicit spatial component. For this reason, it is important to understand and represent spatial



correlation in location choice models. Nguyen et al. (2012) offer a three-stage firm relocation process: a firm
first takes a decision on whether to stay in its actual location or to move, it then chooses the region and,
finally, chooses the zone in which to relocate. The authors incorporate spatial interactions among firms in
the deterministic part and spatial correlation between zones in the error term (the generalized autoregressive
term is used to explain the spatial correlation between the zones). Nevertheless, certain aspects of their
research paper can be further improved: for instance, the accessibility of the region used in the analysis is
estimated, following Allen et al. (1993), as a linear function whereas a non-linear function could have been
proposed instead. Klier and McMillen (2008) use GMM spatial logit model that can be applied to the large
samples to account for the clustering of auto supplier establishments in the US.

Thus, in spite of recognizing the importance of incorporating spatial interactions in location choice models
(and establishment location choice models in particular), research is insufficient on this topic due to lack of
data at the micro level, to numerous alternatives in location choice processes, and to difficulties in defining
and representing the spatial effects and in measuring spatial dimensions (Sener et al., 2011). Inspired by
spatial econometrics techniques (e.g., Jayet, 2001 and Anselin, 1988, 2003) and drawing from a rich database,
we try to find some solutions to the above-stated problems and present our ideas in this paper. We wish to
combine the methods used to produce location choice models with spatial econometric techniques by examinig

the role of space in in these models. This is a new and challenging field of research.

3. Study area

In this paper, we concentrate our research on the Paris region, also known as Ile-de-France. Ile-de-France
is a vibrant and innovative region with over 5,6 million jobs, 37% of French executives, and 40% of national
workforce in research and development?. Yet, the Paris region’s economy is also spatially unbalanced (Combes
et al., 2011). Ile-de-France is divided into eight départements - French administrative units consisting of 1300
municipalities that cover the city of Paris and its suburbs®. While the Paris region represents only 2.2% of
the surface of France, over 19% of the country’s population reside in this area (11.7 million)®. The GDP
of the region amounts to 29% of total French GDP (IAU IdF, 2014). Large differences in population and
employment densities are to be found between Paris and its outer periphery. As illustrated during the 2011
OECD Meeting, many issues continue to stand in the way of improving the situation in the suburbs (de
Palma, 2011), such as poor access to public services and infrastructure.

The Grand Paris Project aims to link major territorial development contracts raising the attractiveness of
the entire Paris metropolitan region. Estimates are that it will attract 1.5 million people, create or relocate

1 million jobs by 2030 and cost around 32.4 billion euros. Urban planners are likely to connect economically

4See http://www.iau-idf.fr/lile-de-france/un-portrait-par-les-chiffres/lile-de-france-capitale-de-rang-mondial.html
5The Paris region consists of the Paris City, the inner ring with départements 92, 93, 94, and the outer ring with départements

77,78, 91, and 95.
6Data for the year 2009. Source: http://www.iau-idf.fr/lile-de-france/un-portrait-par-les-chiffres /population.html.



promising areas; yet, they could also use transport infrastructure to link the physically deteriorated, poorly

planned areas in a bid to stimulate their development as well.

4. Data

Many different data sources were compiled for the present study, drawn primarily from the Census survey
of establishments for the years 2003-20117. Changes in nomenclature and definitions, as well as availability
of data, meant that the year 2007 was used to run the models and generate the descriptive statistics. Data
are pooled across activity sectors and additional data are drawn from other sources to build the final sample
we used for estimation.

Local population and workforce are described by various characteristics, such as socio-professional class
and education level. These data were gathered by the General Census and provided by the French National
Institute of Statistics and Economic Studies (INSEE) for the years 2006-2009. French National Census of
Population (RGP) provides us with information on the total number of trips made between work and home for
the years 2006-2009. The Public Finances General Directorate provided information on income imputation
and tax levels for 1998-2008. We also collected data on the rate of business and residence taxes for the years
2002-2010. Data on business taxes were only available for about half of the analyzed municipalities and the
missing 563 out of 1300 values could not be implemented. For this reason, the information on business taxes
was not used to run the models. On the other hand, data on residence taxes paid per municipality were
available for all the municipalities.

The Callon database enabled us to gather detailed information on the average price and rent levels
per square meter for new, renovated, and pre-existing non-renovated offices, for first class shops (the most
exclusive shops), for second and third class shops (the least exclusive shops), as well as for individual industrial
units and warehouses. Data on real estate prices were collected for the years 2000-2009. The hedonic pricing
method was used to impute the missing values for some municipalities.

From the Sitadel2 database, managed by the Ministry of Ecology, Sustainable Development and Energy,
we drew information on housing construction (net floor area and number of units for housing and professional
offices) for the years 2002-2011. The numerical land use database (Corine Land Cover), also managed by
this Ministry, was used to gather information on urban and agricultural zones for 2000 and 2006. The MOS
database of the Urbanism and Development Institute enabled us to obtain information on the portion of
the municipality areas dedicated to shops, services, industrial activities, universities and schools, hospitals
and clinics, and various other amenities, for example, parkings and parks. The same database gave us
the percentage of municipalities’ surface covered by residential areas or vacant land. In addition, the BPE

equipment database of DSDS/INSEE provided us with information on the location of individual services,

"The Census survey was carried out yearly until the year 2011 by the French National Institute of Statistics and and Economic

Studies.



education, health, social actions, transport services, sport and leisure zones, etc. Finally, information on the

public transport accessibility level and the proximity to highways for 2005-2009 was obtained through the

Regional and Interdepartmental Directorate of Public Works and Planning.

Table 1: Description of potential explanatory variables

Variable and its expected sign

Description

Establishments from respective sector (+)®

Large establishments from all sectors (+,-)

Employment density (+)
White-collar employees (+)
Blue-collar employees (+)
Trips home-work (nl)

Population density (+,-)
Income per person (+)
Offices (+)

Shops (+)

Parkings (nl)
Universities and schools (+)
Hospitals and clinics (nl)
Vacant land (+)
Distance to highway (-)
Public transport (+)
Residence tax (-)

Price of offices (-)

Price of shops (-)

Number of pre-existing establishments from the analyzed sector within
a particular municipality divided by the surface of municipality (km2)b
Number of large pre-existing establishments with fifty employees or more
divided by the surface of municipality (km2)

Size of active employment (x1000) divided by the surface of municipality (km2)
Number of white-collar workers divided by the size of labor force
Number of blue-collar workers divided by the size of labor force
Number of trips between home and work if municipality is both a place
of residence and a workplace to the total number of trips home-work
Size of population (x1000) divided by the size of residential area (km2)
Average income level per capita (euros)

Fraction of a municipality’s surface dedicated to offices

Fraction of a municipality’s surface dedicated to shops

Fraction of a municipality’s surface dedicated to parkings

Fraction of a municipality’s surface dedicated to universities and schools
Fraction of a municipality’s surface dedicated to hospitals and clinics
Fraction of a municipality’s vacant land available for new investments
Distance to the nearest highway (km)

Number of subway, train stations, and bus stops in a municipality
Average level of residence taxes

Average price level of offices per square meter (euros)

Average price level of shops per square meter (euros)

%(+) and (-) means that the associated coefficient is expected to be positively or negatively statistically significant,

respectively. (nl) means that no literature treats this problem or that no literature was reviewed on this issue.

bThe data on stock of establishments are given for the Ist of January 2007. The range for the independent

variables is 2005-2009.

Based on the reviewed literature, the paper of Arauzo-Carod et al. (2010) and the DREIF report of de

Palma et al. (2008) in particular, the available data, and our prior knowledge, we select the variables that

can be used in the models to explain the location choice of newly created establishments. We run the models

with variables that are expected to represent the structures of the population and employment area, the

measure of accessibility to specific populations and employment characterized by certain relevant skills. We

test whether the location choices of newly created establishments are influenced by the proximity of retail,

services, universities and schools, and other amenities. In addition, the proportion of a municipality’s vacant

land that can be available for new investments may play a role as well as the proximity to residential areas.

The significance of price of shops and offices on the location choice of establishments is tested. We also



analyze, whether an easy access to a particular municipality by either public or private transport influences
the location choices, and for which sectors these accessibility measures are most relevant.

When modeling the location choice of establishmets, care should be taken to select appropriate set of
variables depending on the activity sector being analyzed. The expected signs of the estimated parameters
may differ accordingly. As seen in the review by Arauzo-Carod et al. (2010) and the literature review
presented in subsection 2.1, the focus has been, up to this point, on the manufacturing/industrial and high-
tech or R&D sectors. We here consider several other sectors, such as construction, hotels and restaurants,
and real estate activities. Thus, the existing literature can be treated as a guide to motivate factors that may
be studied in the econometric models. One should be cautious, however, interpreting the models’ results, as,
for example, the signs of the obtained estimates depend on the sector analyzed.

The data used to estimate the models are gathered at the municipality level. We also used these raw data to
compute additional variables for our application. When constructing the database, we paid special attention
to the problem of definition changes, differences within the available periods and appropriate aggregation,
interpolation, and extrapolation techniques. Selected variables that have been tested in the models along

with their estimates expected signs are summarized in Table 1.

5. Descriptive statistics

To carry out the present study, we accessed the Census data of establishments at the aggregate level
for the years 2003-2011. Due to changes in nomenclature, activities in 2003, 2005, 2007, 2009, 2010, and
2011 are based on the NAF nomenclature (the French classification of activities) while activities in 2006
and 2008 are based on the NES nomenclature (the summary economic classification). There is no one-
to-one correspondence that would allow us for the comparison of all sectors or sub-sectors between these
two classifications. Definitions of some sectors used in NES and NAF nomenclatures change across time. In
addition, on August 4th 2008, the Loi de Modernisation de I’Economie (LME)® was introduced in an attempt
to stimulate growth and employment creation. It gave small and medium enterprises the best opportunities
to grow by reducing their payments, boosting competition (e.g., simplifying the installation of supermarkets)
and enhancing the attractiveness of the territory. On January 1st 2009, the definition of the auto-entrepreneur
status was also modified®. Taking into account all these modifications and data accessibility, we built the
models for the year 2007. Thus, 2007 is the year in which the dependent variable is measured.

Data are pooled across eleven main activity sectors: 1) industry (Industr), 2) construction (Constr),

8More information on LME can be found on: http://www.toute-la-franchise.com/vie-de-la-franchise-A3942-commerces-de-

centre-ville-la-muta.html.
91t applies to the natural persons who set up or already possess a sole proprietorship, for the purpose of exercising a commercial

or artisanal activity or one of the professions (with the exception of certain activities), as a main or complementary activity, and
whose sole proprietorship fulfills the conditions of the micro-enterprise fiscal category, and who opt for VAT exemption. Source:

http://www.insee.fr/en/methodes/default.asp?page=nomenclatures/liste-nomenclatures.htm.



3) commerce (Commer), 4) transport (Transp), 5) financial and insurance activities (Finan), 6) real estate
activities (RealEst), 7) hotels and restaurants (HoteRes), 8) information and communication (InfoCom),
9) special, scientific and technical activities (SpecSci), 10) education (Educ), 11) health and social actions

(HeaSoc), and the additional category ”others”1°.

5.1. Establishments’ structure across activity sectors

In 2007, the largest number of newly created establishments (over 22%) belonged to the commerce sec-
tor. The percentage of pre-existing commercial establishments among all establishments (also 22%) had
been decreasing across time, when compared to 2003 and 2005. The second biggest sector was the spe-
cial, scientific and technical activities sector, with 17.4% of newly created units and 16.2% of pre-existing
establishments. The percentage of establishments in this sector increased across time. The third biggest
sector was construction, with 13.8% of newly created units and a much lower 9.2% of pre-existing establish-
ments. We also observed the smallest sectors: education (2% for newly created establishments and 1.6% for
pre-existing establishments) and transport (3.5% for newly created establishments and 3.9% for pre-existing

establishments).

5.2. Ranking of municipalities

Next, we analyze the numbers of newly created establishments across all 1300 municipalities. We compute
the market share of each municipality as the number of newly created establishments in a given municipality
from a given sector s over the total number of newly created establishments from this sector s. This allows
us to build the rankings of municipalities based on their share in the market. This method allows us to see
which municipalities and départements are the most frequently chosen for a new location. From the rankings
of municipalities, we select the municipality (one from each activity sector) which attracts the highest number
of newly created establishments. We also determine the number of new units that locate in the top 10, 20,
50, and 100 municipalities. This allows us to offer some insights on the concentration of activities in the
Paris region (see Table 2). For instance, the most frequently chosen municipality, namely the 8th district of
Paris, becomes home to over 14% of newly created units in the real estate sector and it also accounts for
13.4% of all newly created financial establishments. Approximately 9.3% of all new establishments in the
special, scientific and technical activities sector are also located in just one of the 1300 potentially available
municipalities (the 8th district of Paris). On the other hand, we observe relatively low fractions of transport
and commerce newly created establishments in the most frequently chosen municipality: only 2.3% and

2.7%, respectively. As a means of contrast, the average percentage of establishments that locate in the top

10» Others” includes: administration services; public administration; arts, spectacles and recreation activities; other service
activities: activities of membership organizations, reparation of computers and personal and household goods, and other personal
services; activities of households as employers of domestic staff and activities of households as producers of goods and services

for their own use; and extra-territorial activities.
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Table 2: Market share of top 1, 10, 20, 50, 100 municipalities in 2007

All municipalities

3524

6457

15282

1733

4077

#Municalities® Industr® % Constr % Commer % Transp % Finan % RealEst %

1 44 % (146) | 42% (505) | 2,7% (531) 2,3% (70) 13,4% (595) | 14,4% (672)
10 25,6% (842) | 21,8% (2644) | 22,2% (4360) | 17,6% (541) | 39,9% (1772) | 40,4% (1892)
20 37,9% (1249) | 33,1% (4004) | 34,7% (6815) | 29,3% (900) | 52,3% (2327) | 52,9% (2478)
50 56,1% (1849) | 51,7% (6266) | 53,6% (10541) | 52,1% (1600) | 66,6% (2963) | 68,2% (3195)
100 69,5% (2201) | 67,8% (8211) | 68,8% (13533) | 70,8% (2175) | 77,7% (3455) | 78,0% (3654)
All municipalities | 3296 12115 19658 3072 4446 4683

Sector size 3,8% 13,8% 22,3% 3,5% 5,1% 5,3%
#Municalities HoteRes % InfoCom % SpecSci % Educ % HeaSoc % All %

1 3,6% (125) | 54% (349) | 9,3% (1427) | 3,8% (66) 3,7% (149) | 5,1% (4525)
10 25,4% (896) | 31,7% (2048) | 36,6% (5587) | 26,9% (466) | 24,7% (1008) | 26,1% (23004)
20 38,6% (1359) | 47,6% (3076) | 52,4% (7984) | 40,5% (702) | 36,4% (1484) | 38,6% (33996)
50 58,1% (2046) | 67,4% (4349) | 69,2% (10582) | 58,3% (1011) | 53,6% (2185) | 56,9% (50026)
100 73,2% (2581) | 79,3% (5120) | 79,2% (12103) | 72,2% (1251) | 68,8% (2804) | 70,2% (61780)

87974

Sector size

4,0%

7,3%

17,4%

1,97%

4,6%

100%

Number of top 1, 10, 20, 50, 100 municipalities which gather the highest number of newly created establishments

from a particular activity sector in 2007.
bMarket share of top municipalities. Number of newly created establishments from a particular activity sector

within these top municipalities given in the bracket.

municipality is 5.1%. The first 20 municipalities in the real estate, financial, scientific, special and technical
activities, and information and communication sectors account for around half of all newly created units.

In addition, the top municipality in the case of the financial activities sector (the 8th district of Paris)
gathers 2.6 times more newly created establishments than the second top municipality, the 16th district of
Paris. Similarly, the same top municipality (the 8th district of Paris) attracts 2.3 times more newly created
real estate units than the ”second best” municipality, the 16th district of Paris. A large difference in the
number of newly created establishments between the two first municipalities from the ranking lists can also
be observed in the construction sector. In this sector, establishments tend to locate 1.7 more often in the 20th
district of Paris than in the ”second best” municipality, the 10th district of Paris. The top municipalities
(based on market share) are the ones that belong to Paris and to départements 92 and 93. However, some

differences are observed across sectors. We summarize the results on the maps in Figure 1.

5.8. Size of newly created establishments versus size of pre-existing units

We concentrate now on the size of newly created units compared to the size of pre-existing establishments
(see Table 3). Around 60% of all pre-establishments are units with zero employees. An establishment with
zero employees is an operating establishment with no employees other than the owner. Establishments with
0-9 employees (so called micro establishments) account for 93% of all establishments. In comparison, these

figures stand respectively at 82% and 97% for newly created establishments. Next, 7% of pre-existing units

11



are registered as establishments with 10 or more employees, compared with only 2.8% of newly created units
from the same size category. Interestingly, 1.4% of existing units have at least 50 employees, whereas it is 7
times less frequent for newly created establishment to be classified to this category. Thus, a newly created
establishment will most probably be one with zero employees and only very rarely it will have more than 10

employees. Stable units grow in size and hire more workers.

Table 3: Structure of newly created and pre-existing establishments by size category

New #Estab 02 % #Estab 1-9° % #Estab 10+¢ % #Estab 50+¢ % Total
Industr 2442 74,1 % | 628 19,1 % | 226 6,9 % 23 0,70 % | 3296
Constr 8554 70,6 % | 2505 20,7 % | 1056 8,7 % 3 0,02 % | 12115
Commer | 15472 78,7 % | 3810 19,4 % | 376 1,9 % 29 0,15 % | 19658
Transp 2496 81,3 % | 491 16,0 % | 85 2,8 % 13 0,42 % | 3072
Finan 3855 86,7 % | 503 11,3 % | 88 2,0 % 26 0,58 % | 4446
RealEst | 4049 86,5 % | 599 12,8 % | 35 07% |7 0,15 % | 4683
HoteRes | 2013 57,1 % | 1384 39,3 % | 127 36% |8 0,23 % | 3524
InfoCom | 5812 90,0 % | 559 8,7 % 86 1,3 % 11 0,17 % | 6457
SpecSci 14099 92,3 % | 1040 6,8 % 143 0,9 % 23 0,15 % | 15282
Educ 1589 91,7 % | 133 7,7 % 11 0,6 % 1 0,06 % | 1733
HeaSoc 3916 96,1 % | 132 3.2 % 29 0,7 % 6 0,15 % | 4077
Other 8028 83,4 % | 1380 14,3 % | 223 2,3 % 31 0,32 % | 9631
Total 72325 82,2 % | 13164 15,0 % | 2485 2,8 % 181 0,21 % | 87974
Stock #Estab 0 % #Estab 1-9 % #Estab 10+ % #Estab 50+ % Total
Industr 20872 46,6 % | 16800 37,5 % | 7072 15,8 % | 1694 3,79 % | 44744
Constr 36390 52,1 % | 28622 40,9 % | 4896 7,0 % 589 0,84 % | 69908
Comm | 92715 551 % | 63047 37,5 % | 12473 74% | 1930 1,15 % | 168235
Transp 19624 65,4 % | 6213 20,7 % | 4183 13,9 % | 1071 3,57 % | 30020
Finan 23853 61,4 % | 11404 29,4 % | 3590 9,2 % 892 2,30 % | 38847
RealEst 31325 72,8 % | 10567 24,6 % | 1139 2,6 % 195 0,45 % | 43031
HoteRes | 16837 35,8 % | 24621 52,3 % | 5577 11,9 % | 521 1,11 % | 47035
InfoCom | 30536 66,4 % | 11121 24,2 % | 4346 9,4 % 1139 2,48 % | 46003
SpecSci | 88778 71,9 % | 28419 23,0 % | 6268 51% | 1189 0,96 % | 123465
Educ 9079 73,2 % | 2583 20,8 % | 749 6,0% | 94 0,76 % | 12411
HeaSoc 50789 84,1 % | 8365 13,8 % | 1266 2,1 % 371 0,61 % | 60420
Other 47052 59,6 % | 26490 33,5 % | 5470 6,9 % 1202 1,52 % | 79012
Total 467850 61,3 % | 238252 31,2 % | 57029 75 % 10887 1,43 % | 763131

“#Estab 0: Number of establishments with 0 employees.

b4 Estab 1-9: Number of establishments with 1-9 employees.
¢#Estab 10+: Number of establishments with 10 employees or more.
44 Estab 50+: Number of establishments with 50 employees or more.

Large discrepancies in the typical size of newly created units can be observed across sectors. 96% of all
newly created establishments in the health and social actions sector and 92% in the education and special,

scientific and technical activities sectors have zero employees. These figures can be compared to the 57% of
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newly created hotels and restaurants with zero employees. Relatively high figures of larger establishments with
more than 10 employees are registered in the construction and industry sectors (8.7% and 6.9%, respectively)
in comparison to rather low levels for other sectors. New creation of very large units (with 50 employees or
more) is in general not common (from nearly zero percent for construction to 0.7% for industry) and is most

likely to occur within the industry, financial activities, and transport sectors.

6. Parametric models

6.1. Count data models

In an economic context, the dependent variable is often an integer or count with the distribution that
places probability mass at nonnegative integer values only (unlike a regression model). The Poisson regression
is a very popular model and usually forms the starting point for count data analysis. Such a model captures
the discrete and nonnegative nature of the data; it does, however, assume equidispersion (equality of the
conditional variance and the conditional mean). This assumption is found to be too restrictive given that
the conditional variance often exceeds the conditional mean. Large overdispersion leads to deflated standard
errors and inflated t-statistics in the maximum likelihood output. Thus, a statistical test of the overdispersion
should be performed after running the Poisson model. Overdispersion can be modeled either by introducing
an additional parameter as in the negative binomial (NB) model (Consul and Jain, 1973), by allowing for an
extra proportion of zeros using zero inflated models or by combining zero inflated models with overdisperse
distribution.

In addition, when the observed data display a higher fraction of zeros than would be typically explained
by the standard count data models, two types of models can be suggested: the hurdle model (Mullahy, 1986)
or the zero-inflated model (Lambert, 1992). Where the Poisson model is used, the density function predicts
the probability of zeros to be less than that is actually observed.

The hurdle model, also called the two-part model, reflects a two-part decision making process. It relaxes
the assumption that the zero observations and the positive observations come from the same data generating
process. Maximum likelihood estimation of the hurdle model involves separate maximization of the two terms
in the likelihood, one related to the zeros and the other to the positive values. Typically, the distribution of the
second part has a zero-truncated form of a standard discrete distribution such as Poisson or NB distribution,
although other distributions defined directly on the positive integers (e.g., the logarithmic) can be also
considered. The two-stage decision-making process is reflected through the hurdle model interpretation. A
zero-inflated model assumes that there are two sources of zero counts (not just one as in the hurdle model). For
an extensive description of count data models and their comparison and applications, see e.g., Winkelmann
(2003) or Cameron and Trivedi (1986).

In the current paper, we run several models, namely: Poisson, zero-inflated Poisson (ZIP), zero-inflated

tau Poisson (ZIP tau), negative binomial (NB), zero-inflated negative binomial (ZINB), and hurdle models.
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All these models are run separately for selected activity sectors'!: 1) not incorporating spatial effects and 2)
using distance matrix. The results are then compared and the best performing hurdle model with incorporated
spatial spillovers is described in the next section.

We agree that we may have used other modeling techniques by transforming the dependent variable into
a rate instead of a count, using, for instance, an aggregate logit model. We, thus, would have had to control
for the excess of zeros problem (i.e. rate equals to 0) by means of an additional sample selection equation
(like a Tobit model applied to rates). We have no prior about which approach fits best the data. We leave
this aside for future research. Yet, we have chosen to use an approach where it is easier to control for the

excess zeros, as presented in the next section.

6.2. Hurdle-Poisson model

We statistically describe the location of newly created establishments that belong to a given economic
sector s in zone [ at the aggregate level. Let y;  models the count of newly created establishments from
sector s that locate at [. By construction, ¥; s takes nonnegative integer values. The rationale behind the
choice of a hurdle-Poisson model is that observing a zero outcome means that it is not possible to capture
additional net profit at a given location [ for sector s provided set establishing conditions at the beginning of
the year: there is no reason to locate where there is no profit to make. New establishments will locate in a
zone where there remains profit to be captured. We agree that this is a debatable issue, as we do not account
for behavioral dynamics (forward-looking behaviors) of establishments. However, we prefer to stick to the
following: no current additional profit, no new establishment. We also understand that already installed
establishments may increase in size and/or in production to capture any additional profit.
We describe observations of these counts by independent variables x; 5. As our empirical approach is a
two-part model, these variables may be used in either of the parts. They may also differ along with s. Our
approach is parametric: let 85 (hurdle part) and «s (conditional count part) be the weights of the independent
variables.
The contribution of one observation to the sample likelihood function is written as (Cameron and Trivedi,
1986):
C(ovs, Bslyrss x1,5) =
Pr (y1,s = 0[x1,5; 85) =" x (1)
(1= Pr (g5 = Olx1,65 Bs)) 9 (Wslyns > 05xp,s505)) ' 0=

We obtain an analytical formulation of the model by assuming that ¢ is a truncated-at-zero Poisson distri-

bution:
)yl.s

,Uf(xl,s;as €Xp (7/14 (les;as)) (2)

Ls|ULs > 05Xy 55 05) = )
9 Wuslys o3 0) Yr,s! (1 —exp (—p (Xl,s?a3>))

U These seven selected sectors are: industry, construction, commerce, financial activities, real estate activities, hotels and

restaurants, and special, scientific and technical activities.
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where the rate u is defined as:
2 (xl’s; OZS) = exp (xg,sas) . (3)

In addition, a logistic distribution is used to characterize the hurdle:

_H(xl,sbﬁs)
P B . B exp ( — ) 4
r(yl,s - 0|X1787ﬁ8) - (1, 538) ) ( )
1+ exp (771;’ = )
where:
I (xl,s; 55) = X;,sﬁs' (5)

Equation 5 models the deterministic part of a latent profit function. The probability that there is no
establishment of type s which locates at [ increases when the potential (latent) profit decreases.

It is straightforward to derive that the expectation of the count variable is given by:

E (yi,s|%1,55 s, Bs) = @ (X165 s, Bs) po (X165 ts) (6)

and that the variance is equal to:

v (yl,s|xl,s; Qs, Bs) =0 (Xl,s; Qs, /Bs) 1% (Xl,s; Oés) (1 + (1 - (Xl,s§ Qs, Bs)) 12 (Xl,s; as)) 5 (7)

where:
1-Pr (yl,s = 0|Xl,s; Bs)
1 —exp (—p (1,53 s))

Overdispersion occurs when @ (x; 5; a5, 8s) < 1 and underdispersion when @ (x; 5; as, 8s) > 1.

(b(xl,s§asa63) = (8)

Another interesting feature of the model is that the total effect of an independent variable on the count
process passes through two channels. Looking at the elasticity of the expectation of the count variable y; s to
any related variable z; 5, we find that it is equal to the sum of the elasticity of the participation probability

to this variable and the elasticity of the conditional expected count to this variable:

By, s [%1,5308,85) /@1,s = E1=Pr(y1,s=0x1,5:85) /1,5 T CE(yr syt s >0,%1,5300) /1,5 9)

Given a sample of independently and identically distributed observations for [ locations and s sectors, the

log-likelihood function is written as:

L S
144 (asv Bs|y; X) = Zl:l Zs:l 14 (asv leyl,s; Xl,s) . (10)

Note that we here assume that there are no unobserved correlations between different sectors s. We also
do not account for spatial errors and spatial lags. There is a need to fill this gap in the further studies. The

paper of Lambert et al. (2010) and their spatial lag model of counts can give a hint.

6.3. Spatial spillovers

We discuss here the structure of the matrix of observed explanatory variables. x; s is actually a generic

notation used for the sake of conciseness in notations. Due to data availability and our prior knowledge
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regarding the various expected effects, this matrix has a specific structure: it contains implicitly the number
of pre-existing establishments from a respective sector s located at [, the number of large pre-existing estab-
lishments from all sectors located at [, and other explanatory variables directly concerning either location [
or sector s. It is also possible to make this structure more specific by accounting for spatial interdependence:
the stocks of establishments from some sectors located in neighboring cities and locational-specific attributes
of neighbor cities.

Without going too deeply into the discussion, we will simply state that we make use of the distance matrix
to characterize spatial patterns'?. Currently, there are two basic categories that define neighbors: contiguity
(shared borders) and distance. Contiguity-based weights matrices include rook and queen matrices. A rook
matrix defines a neighbor as an area with a shared border while a queen matrix defines a neighbor as an
area with a shared border and a shared vertex (point) (e.g., on a grid); in addition to the four cells included
under a rook matrix, the four cells sharing a corner with the central location are also counted as neighbors.
Distance-based weights matrices include distance bands and k nearest neighbors'3.

Spatial spillovers are simply modeled as:

L
X1s = In (Zj—l e_”dlvjzj’s) , (11)

where z; ¢ is an attribute of the municipality that applies to sector s (the same attribute may apply to
several sectors) or is the number of pre-existing establishments from this sector. p = 1 is fixed to 1 for our
application. There is further work to carry out about values that p may take. As it models the range of
spatial spillover effects, it may at least differ along with sectors s. This work is left aside for the moment,
yet, we refer the reader to Buczkowska et al. (2013) to have an idea about potential consequences d; ; is the
distance between the centroids of municipalities [ and j.

No period-specific pattern is modeled. Nevertheless, we implicitly parameterize a dynamic structure in
our cross-sectional data by assuming that the location of newly created establishments during our period
of observation is related to the stock of pre-existing establishments at the beginning of said period. The
interdependence between activity sectors can be included by considering that newly created establishments
within one activity sector are related to the stock of pre-existing establishments from both said and other
activity sectors. As our geographical structure is based on zones, we need to consider that there may exist

some spatial patterns between them.

12Rook or queen contiguity matrices could have been proposed as alternatives.
13Source: https://geodacenter.asu.edu/node/390.
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7. Results

7.1. Count data model comparison

We run Poisson, zero-inflated Poisson, zero-inflated tau Poisson, negative binomial, zero-inflated negative
binomial, and hurdle models. Each model is run separately for each of the selected activity sectors. Each
model is specified along two dimensions: 1) without accommodating spatial effects and 2) using the distance
matrix. We run the models with variables that are expected to represent the municipality characteristics and
the numbers of pre-existing establishments.

Some of the models we run are nested (e.g., Poisson and NB, Poisson and hurdle) while others are non-
nested (e.g., ZIP and Poisson, ZIP and NB, ZIP and hurdle). Two models are nested if one can be reduced to
the other by imposing a set of linear restrictions on the parameter vector. Conversely, two models are non-
nested (either partially or strictly) when this condition is not met (Clarke, 2003). In the statistics literature,
two methods are generally used to compare non-nested models: the Vuong test proposed by Greene (1994)
and the Clarke test (2003). Non-nested models can still be compared using information criteria, such as
AIC (Akaike Information Criterion) and BIC (Schwartz’ Bayesian Information Criterion) provided in most
procedures using maximum likelihood estimation. Models with smaller values of these criteria are considered
better models. However, no statistical test comparing criterion values is available.

The main conclusion we draw from our results is that incorporating spatial spillovers between location
choice alternatives (municipalities) in the form of a distance matrix and for each type of model and for all
the activity sectors'®, improves the estimates. Looking at the models for which the distance matrix was used
and postulating that the justification of best model is solely based on statistical tests, it would be tempting
to conclude that NB outperforms its counterparts for lower AIC and BIC. The NB model outperforms the
Poisson model for each activity sector, as it is characterized by a lower level of the absolute value of log-
likelihood (for nested models, the closer to zero the level of log-likelihood, the better the model). Yet, hurdle
and ZIP regressions offer greater flexibility in modeling zero outcomes than do the other count data models
that we run. The major difference between hurdle and ZIP models is that the logit component of the hurdle
model estimates the probability of a zero count, whereas the logit component of the ZIP model describes the
probability of a zero count from two groups of either always zero and not always zero. Thus, the interpretation

of the hurdle model is more straightforward and more intuitive than that of the ZIP model. The first part of

14We test six types of count data models: Poisson, ZIP, ZIP tau, NB, ZINB and hurdle models for seven selected activity sectors
with variables that represent the municipality’s characteristics, the density of pre-existing establishments from the respective
sector, and the density of large pre-existing establishments. Each model is then run with and without incorporating spatial
spilover effects between the municipalities. In this way, we are able to obtain results from 84 models. In a mere four out of
all analyzed cases (that is to say, cases for which running the model led to function convergence) did the results indicate that
there was no need to include spatial spillovers in the models. These four exceptions are: the hurdle model for the industrial
establishments (very similar levels of log-likelihood, AIC, and BIC criteria were obtained when running the models with and

without the distance matrix); the ZIP tau model for the industry, construction, and real estate activities sectors.
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the estimates in the hurdle model explains why no new establishments are created in a given municipality,
whereas the second part of the estimates describes the influence of various determinants on the positive
creation of units within the municipality. Having no creation of establishments in a municipality happens
when profit is exhausted (for instance by other pre-existing establishments within the municipality) or when
there is no space for new units.

We observe that the ZIP model outperforms the ZIP tau model in all but one case'®. The hurdle model
outperforms the ZIP tau model in all of the analyzed cases, with no exceptions. A hurdle model usually gives
better results than a ZIP model'®. For these reasons, ZIP and ZIP tau models are not treated as rivals for
the hurdle model. ZINB could have been suggested as an alternative to the hurdle model since each sector
is characterized by very low values of the AIC and BIC criteria (lower than in the case of hurdle and ZIP
models). However, when running the ZINB model, whether using the quasi-Newton optimization method or
not in the case of many sectors, convergence could not be reached under the requirement of estimating all

parameters. Taking into account all of these considerations, we therefore chose favor the hurdle model.

7.2. Hurdle model: effect of various municipality characteristics on location choice

In the highly heterogeneous Paris region, some municipalities find themselves home to a large number
of new establishments whereas others struggle to be chosen by any establishment. The first part of the
hurdle estimates shows the reasons for no newly created establishment in the municipality. Depending on
the analyzed sector, the percentage of municipalities left with no new creation ranges from 34% up to 69%?'".
In the subsection 7.2.1, we present an interpretation of the results from the first part of the hurdle models.
In the following subsection (7.2.2), the reader can find an interpretation of the results from the second part
of the hurdle models with a positive number of establishment creations occurring in the municipality. For
such location choice models and for all analyzed sectors, we included a variable to represent ”the number of
pre-existing establishment”, which is in addition to variables representing the characteristics of, and access
to, the municipality.

Regarding the weight matrix, the spatial modeling accounts for the density of establishments from the
respective sector in neighboring areas, the employment density of white- and blue-collar workers, and also
the existence of large employers from all sectors with fifty workers or more. These large establishments
might attract complementary upstream and downstream establishments (sometimes even within the same

firm), leading to positive autocorrelation, or which might affect the labor market in such a way that it

15This exception is the model run without the distance matrix for the industry sector.
161n the case of the ZIP model when no matrix is used, for the real estate and special, scientific and technical activities sectors,

not all parameters were estimated.
17The number of municipalities left with zero newly created establishments in the industry sector equals to 734, in construction

439, commerce 440, transport 837, financial activities 799, real estate activities 738, hotels and restaurants 792, information and
communication 771, special, scientific and technical activities 569, education 890, health and social activities 794 out of 1300

possible municipalities.
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becomes costlier to hire employees and locate nearby, leading to negative autocorrelation. For this reason, it
is necessary to capture the possible influence of large establishments on the location choice of newly created

units.

7.2.1. No new creation of establishments in municipality

Large establishments with fifty employees or more seem not to add much in the explanation of why there
are no new establishment openings in the area, beside that they have a weak negative effect on the real estate
sector and a positive effect on the financial sector. A municipality is left with zero new openings of industrial
establishments when there are no, or a few other establishments from the industry sector and/or when
the average level of real estate prices is too high. Relatively few pre-existing construction establishments,
low population density, high office prices, and/or difficulties in accessing public transport do not seem to
encourage the creation of new establishments in the construction sector. There is a propensity for no new
commercial establishments to be created in municipalities that lack other commercial units and/or when
commercial rents are particularly high, both within the area and its surroundings. No new creation of hotels
and restaurants can be observed in the areas characterized by steep price level, not enough vacant land
where a new investment could be made, and/or few pre-existing units from this sector. No new financial
establishments will be created when the number of pre-existing establishments within that same sector is too
low. Steep office prices and limited access to white-collar workers, all beyond a certain threshold, may also
lead to an absence of new openings for financial units. Difficulties in accessing the potential location by public
transport may leave the municipality without any new openings of financial establishments either. There are
also various reasons behind a municipality being left without any new real estate sector establishments. It is
most likely to happen when there are too few, or indeed no pre-existing real estate units. It can also occur
in case of high residencial rate in the area, and/or when access to shops and services is hampered. Finally, a
lack of other pre-existing establishments in special, scientific and technical activities are the most significant
variables that cause zero new unit creation in this sector. In addition, difficulties for white-collar workers
to access the premises, excessive office prices, and difficult access by public transport appear not to help to

create a positive number of establishments in the special, scientific and technical activities sector.

7.2.2. Positive number of newly created establishments in municipality

The models presented in this subsection, as well as the models explained in subsection 7.2.1, show the
importance of interactions between establishments from a same activity sector. The number of new locations
will be highly dependent on the quantity of competing establishments in the municipality and in its sur-
roundings. Pre-existing establishments will encourage new units to locate nearby. This effect is found to be
strongest in the case of construction, commerce, and special, scientific and technical activities. Overall, large
establishments tend to attract other industrial units, yet, have a negative effect on other analyzed sectors.

Drawing from the results from the model that describes the location choice of industrial establishments,

we can observe that units tend to choose a location characterized by easy access to blue-collar workers, large
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areas of vacant land that can be made available for new investments, and/or a conveniently located highway.
Newly created establishments in the construction sector strongly prefer to locate in an area characterized by
a high level of population density. In order to create this variable, we computed the ratio of population size to
municipality surface zoned as residential area. We opted to consider only the surface zoned as residential area
(instead of the entire municipality’s surface) as a means to better express the population density measure.
These establishments in the construction sector would rather choose areas with vacant land that could be
used for new investments. Another important factor that should be taken into account is close proximity to
public transport services. The distance to the highway does not seem to play a very significant role when
the decision for a new location is taken. In addition, establishments in the construction sector pay close
attention to office prices and residence tax rates. Access to the potential location by cars and close proximity
to subway, train stations, or bus stops can be perceived as fundamental factors by a commercial establishment
when choosing its location. It is important for future commercial establishments to be located in the vicinity
of potential customers. Consequently, establishments will try to reach areas characterized by a high number
of population who work and live nearby. Relatively steep shop prices will discourage the opening of new
commercial units. Close proximity to subway, train stations, or bus stops seems to be very significant also
in the location choice model of hotels and restaurants. Being located at a short distance from the highway
will also play a positive, albeit weaker, role when deciding on the new location. Relatively easy access to
white-collar workers who can profit from the restaurant or hotel services, availability of vacant land, and low
real estate prices can also act as incentives in the location choice.

Establishments in the financial sector will look for municipalities easily accessible by cars. Easy public
transport access is also relevant, yet slightly less significant. Financial units favor areas occupied by white-
collar workers. It is worth mentioning that office prices appear to be weakly significant when financial
activities choose a new location. Existence of shops and offices in and around a chosen municipality seems
not to accelerate the new openings in the financial sector. The model for newly created establishments in
the real estate sector demonstrates that a potential location should be easily accessible by public transport.
Public transit accessibility is the most significant explanatory variables in this model. A potential location
should be visible and frequently used. Establishments that belong to the real estate sector favor zones with
easily accessible shops and services. Being located in zones that offer ”a good image” is usually favored when
the establishment chooses its new location. It could be argued that close proximity to wealthy clients attracts
new real estate units. Low residence tax rates and low prices seem to strongly encourage new openings in
the real estate sector.

Finally, ease of access, be it by public or private transport are significant variables in the model for
special, scientific and technical activities. Access to the white-collar workforce within the close vicinity will
accelerate the number of new openings in this sector. Yet, these establishments tend to avoid overpopulated
areas. Office prices does not play a critical role. Neither the pre-existing offices attract the new establishments

in the special, scientific and technical activities sector, indicating that they will rather locate close to other
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pre-existing units within the same sector. Tables 4, 5 summarize the results from these estimated hurdle

models.

8. Conclusions

The following conclusions are based on both the descriptive statistics and the results from the count data
models that we have estimated. Questions such as: Where in the Paris region do new establishments decide
to locate most often? and What is the level of activity concentration? are now answerable based on rankings
of municipalities’ market share. We found, that the top municipalities are the ones that belong to Paris
and to départements 92 and 93. Départements from the outer ring seem to be the least attractive for new
establishments. About 14% of all newly created establishments in the real estate and financial and insurance
sectors chose to locate in the 8th district of Paris. In contrast, there does not seem to be an ideal municipality,
nor one that particularly appeals to the transport and commerce sectors so as to be very frequently chosen
as a destination. After determining preference for municipality, our next step consisted in analyzing the
size of newly created establishments in comparison to the size of pre-existing ones. We observed a strong
contrast between the typical size of these two types of establishments across various size classes. The most
appealing conclusion rests on the fact that 82% of newly created establishments have no employees beside
the owner whatsoever, whereas this is the case for only 61% of pre-existing establishments. In addition, we
detect 7.5% of pre-existing establishments having at least 10 employees, in comparison to the 2.8% of newly
created establishment of the same size. Just 0.2% of establishments that launch their activity in the market
have at least 50 employees; this percentage is 7 times higher for establishments that have survived for some
time in the market. Large differences in the size of newly created establishments can also be observed across
activity sectors.

The principal and most relevant conclusion we present is drawn from the results from the count data
models that we have estimated. We have tested, for the purposes of the present research, six types of
count data models: Poisson, ZIP, ZIP tau, NB, ZINB, and hurdle model. Each type of model has been
run with variables that represent: density of pre-existing establishments in the respective sector, density of
large pre-existing establishments, and various municipality characteristics. Care was taken to distinguish
outcomes across different activity sectors. We then checked if the results from each model could be improved
by incorporating spatial spillovers between municipalities in the form of the distance matrix. In this way,
we were able to obtain results from 84 models. In all the analyzed cases, the results from the models run
with the distance matrix indicated that accommodating spatial spillovers significantly improves the model’s
performance. We suggest accounting for spatial spillovers when modeling establishment location choice.

Hurdle models turned out to be preferred. These models offer greater flexibility in modeling zero outcomes
and relax the assumption that the zero observations and the positive observations come from the same
data generating process. The major difference between hurdle and ZIP models is that the logit component

of the hurdle model estimates the probability of a zero count, whereas the logit component of the ZIP
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model describes the probability of a zero count from two groups of either always zero and not always zero.
Results also indicated that an establishment does not act in isolation and is influenced by other pre-existing
establishments. Overall, the greater the presence of establishments from a particular sector, the greater the
number of newly created units observed locating nearby in the market. Large establishments tend to attract
other industrial units, yet, have a negative effect on other sectors. In addition, when choosing a location in
the market, an establishment as a decision-maker may take into consideration not only the characteristics
of the potential municipality but also the characteristics of its surroundings due to spatial spillovers from
neighboring areas. In addition, we found that new establishments will tend to avoid areas characterized by
high real estate prices. Price levels for shops or offices play a strong significant and negative role in location
choice for units in construction, commerce, real estate, and for hotels and restaurants. High rates of residence
tax appear to discourage the creation of units in the real estate and construction sectors. Establishments
will seek areas with high availability of vacant land. The new establishments in the construction sector will
tend to concentrate on highly dense residential areas and commercial establishments will try to reach their
potential customers. Access to the intellectual workforce is important in the special, scientific and technical
sector, in the financial sector as well as for hotels and restaurants. Finally, convenient transport infrastructure
seems to play a considerable role in the location choice decisions of establishments.

The contents of the paper may be useful for researchers in the field and those who are interested in
policy implications. An approach taken in this paper is aggregate and descriptive and could be further
extended in several ways: 1) Other measures beyond simple Euclidean distance (crow-fly distance) may be
tested. Free-flow road distance and its corresponding travel time, distance and corresponding travel times at
equilibrium during peak hours for private vehicles and public transit may be proposed as alternative weight
matrices. 2) The strength of spatial decay of neighborhood effects could be examined. 3) Care should be
taken to control for spatial dependence. 4) A challenge would be to develop a disaggregated establishment
location choice model incorporating both spatial and strategic interactions between establishments and spatial
spillovers among choice alternatives. As discerned by Lambert et al. (2010), accommodation of spatial effects
for location decisions may provide a richer, more explicit picture of the regional linkages supporting local

growth, industry clustering, and economic development.
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