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Abstract: This paper draws on location theories to statistically identify the relationship between the location of
individual business establishments and the characterization of their local economic environment. Taking a micro-
spatial perspective, the paper develops indicators from distance-based measures (DBM) to serve as independent
variables in a discrete choice model (DCM). Using a 2006 database of individual business establishments in the
Lower-St-Lawrence region—a coherent, nonmetropolitan subsystem of cities in the province of Québec, Canada—
we provide an empirical analysis of the determinants of individual establishments’ location decisions in relation to
their main economic activity within a random utility model (RUM) framework. The results show that distance to
nearby centers, co-location (specialization), and the size of establishments are statistically related to location decisions.
However, unlike previous studies, it is also found that discrete location choices of business establishments in service
industries are not necessarily influenced by economic diversity or co-location, whereas manufacturing firms’ location
decisions are not impacted by distance to markets. All told, we believe the results provide further evidence of the
importance of scale in the study of business location decisions.
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1. INTRODUCTION

The location decisions of firms and the distribution of economic activity have long been a
central concern in economic geography. From von Thiinen (1842) to Krugman (1991), theorists
have sought to understand what types of economic activities are located at a given point in space,
and why? From the outset, location theory has emphasized the role of distance, economies of
agglomeration, and rent seeking in the location of firms and industries.

Most of the theories are developed explicitly from a microeconomic perspective: individual
firms or establishments seek to reach an optimum, usually defined as a profit-maximizing or cost-
minimizing function. The empirical pattern of the spatial distribution of firms or establishments is
treated as a result of this optimum, with the implicit assumption that observed patterns of industrial
location are the outcome of spatial sorting at the firm level. However, empirical applications
looking at the spatial distribution pattern of economic activities are rarely addressed from a micro
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perspective. Moreover, there is no clear consensus about the optimal scale at which such theories
hold or the geographical scale at which such effects operate (Shearmur, 2012).

The aim of this paper is twofold. First, it sets out to develop a conceptual framework within
which to analyze individual location decisions at a micro-geographic scale, based on (i) a discrete
choice model (DCM) derived from a random utility model (RUM) framework and on (ii) the
development of individual spatial indicators using distance-based measures (DBM) inspired by the
co-agglomeration literature (Marcon and Puech, 2003, 2010; Duranton and Overman, 2005, 2008;
Leslie and Kronenfeld, 2011). Second, it aims at testing (i) whether the classical factors underlined
by location theories, such as agglomeration economies, are statistically related to individual
establishments’ location choices, and (ii) whether the conclusions drawn from such analyses are
sensitive to the choice of geographical scale used to define local individual spatial indicators.

An empirical investigation is conducted on an exhaustive list of 9,831 individual business
establishments in the Lower-St. Lawrence (LSL) region (Québec, Canada), a nonmetropolitan
isolated subsystem of cities. The results indicate that establishments’ location decisions are,
overall, in line with predictions from classical location theories. That is, establishments in primary
(resource) sectors located away from agglomeration centers in relatively isolated areas, whereas
advanced services tend to agglomerate and are prone to co-location. But we find that the location
decision for manufacturing establishments is not influenced by the presence of economies of
agglomeration, co-location, and diversity. More strikingly, diversity does not necessarily appear
to be a key variable for location decisions, while the concentration of economic activities is
revealed to be a more important factor at the local scale. These are the key findings in this paper.
Insofar as we could detect, they have to date gone unnoticed in the literature on business location
decisions, probably because previous studies have not investigated location patterns in a
nonmetropolitan context.

The paper is divided into five sections. The first describes factors associated with location,
bid-rent theories, and economies of agglomeration, while presenting recent studies on individual
firm location decisions using spatial micro-data. The second section sets out the method that we
used to establish the possible partial correlations between individual characteristics and location
decisions of economic sectors. In the third section, we describe the data used in the course of the
analysis and place particular emphasis on our choice of research approach as it relates to the
economic sector aggregations, the construction of local indicators, and the underlying hypotheses
to be tested. In the fourth section, we present our results and discuss interpretations of them. The
fifth section concludes the paper.

2. BUSINESS LOCATION DECISION
2.1 Location Decision

Location theories aim to explain why a firm chooses to locate at one location and not
another. In an optimization process that involves either maximizing profit or minimizing cost, a
firm’s ultimate location decision necessarily selects the best possible place among a given set of
choices and constraints. Economic geography has long been interested in explaining the rationale
behind such a location process.

One of the earliest models designed to explain industrial location originated with the work
of von Thiinen (1842). According to this early model, the distribution of economic activities
around a center (the market) is related to the rent that firms derive from being somewhere close to
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the center (Capello, 2014). The rent function depends on the characteristics of the establishments
and is assumed to be homogenous across establishments engaged in the same main economic
activity, partly because prices and costs are assumed to be identical for each product. Thus, for an
establishment, i, active in the economic sector, s, the rent is given by the difference between the
sale price and the cost of production, including the shipping cost as follows: .

(D mis(d) = [ps —¢s — tsd] qis Vs =1,..,S

where 7;,(d) is the value of the rent for an establishment engaged in economic activity s and
located at distance d from the center, py is the sale price of the production of one unit of the good,
c, 1s the cost of producing this unit, t5 is the transportation cost for one unit, and g, is the total
production of establishment i engaged in economic sector s.

This simple model concludes that the rent, which is assumed to be homogenous within the
same economic sector s, depends on the transportation cost (ts) and the profit per unit (ps — cs).
Establishments with high transportation costs and high profits per unit will locate closer to the
center because they are willing to pay a higher rent to be there. In the end, the sum of the individual
establishments’ location decisions will give the usual concentric spatial distribution of economic
activity around a center, with a specific activity within each ring ranging from the economic
activity with the highest rent to the economic activity with the lowest rent.

This model was extended with the work of Alonso (1964) to take into account a more
complex relationship between rent and distance to the center. According to this model, rent is still
a function of distance to the center, d, but the relation is more complex; distance can influence
cost (in general) and production as follows:

(2) mis(d) = [pq,s — (D] qis(d)Vs=1,..,S

where the cost, cg(d), explicitly accounts for different forms of spatial friction, which include
opportunity costs, transaction costs, cultural costs, border effects, communication costs, and
transportation costs, while production, q;;(d), is also related to distance to the center, which
explicitly accounts for possible agglomeration economies.

2.2 Agglomeration Economies

These predictions are broadly consistent with the vast literature on agglomeration
externalities, which provides a sound rationale for the co-location and clustering of economic
activities within regions or cities. It has long been argued that certain industries benefit from
economic specialization (co-location within an industry), which occurs as a result of the
competitive advantages that stem from the pooling of skilled labor, the sharing of inputs, or
technological spillovers. In fact, there is plenty of evidence that the proximity of economic
activities plays a central role in fostering the competitive advantage of firms and regions. Over
time, various types of agglomeration externalities have been identified, broadly referred to as the
benefits arising from the co-location and concentration of firms and individuals (Parr, 2002). These
are traditionally divided into three categories (Hoover, 1937; Gleaser, 1992; Rosenthal, 2004):
economies of scale, localization economies, and urbanization economies.

Economies of scale are cost benefits that firms may gain in relation to serving a particular
size of market; cost per unit of output decreases as output increases. Scale economies are not
inevitably tied to localized externalities, but they often involve specific benefits that are localized,
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such as a greater local specialization and division of labor, the spreading of fixed costs over larger
outputs, or cost reduction through bulk purchase.

Localization economies derive from specific types of economies of scale that are linked to
the concentration of activities within a particular industry. Also known as MAR externalities in
honor of the seminal works by Marshall (1890), Arrow (1962), and Romer (1968), they describe
a set of positive economic externalities that arise from the concentration of activities belonging to
the same industry, such as sharing a global labor pool, reducing transportation time (and costs)
from suppliers, sharing infrastructures and equipment, and benefiting from knowledge spillovers.

Urbanization externalities point in the opposite direction (Jacobs, 1969). Localized
spillovers do not arise from specialization, but from advantages gained through the clustering of a
variety of sectors and economic activities. Jacobs’s externalities suggest that local competitiveness
and innovation may be fostered through the exchange of information or knowledge spillovers
between different sectors (Glaeser et al., 1992; Quigley, 1998). Because diversity is generally
found in larger cities, these externalities have also been associated with urbanization economies,
which are the benefits arising from urban size and density. Rather than spatial externalities
generated through the local presence of a diversity of sectors, urbanization economies arise from
the sharing of infrastructures, institutions, or other benefits associated with being located in a larger
city, such as better access to financial services, information technology services, and the
availability of public infrastructures.

Overall, these different possible effects can be reflected through cost or production
structure and can influence the final location decision of individual establishments, depending on
the type of production or economic sector in which the establishments are engaged. The extended
(Alonso-Muth-Mills) model encompasses the different dimensions of agglomeration economies
underlying the final location decisions, and to some extent generalizes the theory of Weber (1909).
But these models have seldom been tested using individual spatial data: empirical applications
have relied largely on aggregated geographic entities (e.g., administrative areas, regions, or
municipalities). This is so because agglomeration economies, as argued by some scholars (see
Shearmur, 2012), operate at this scale.

2.3 Studies of Location Decisions using Individual (Micro) Data

While key variables influencing the location of individual establishments have been
identified in the literature, studies have also frequently produced conflicting empirical results about
the relative impacts of agglomeration externalities (Melo et al., 2009; De Groot et al., 2009;
Beaudry and Schiffauerova, 2009). One explanation is that the scale at which spatial sorting
actually takes place may have been neglected in previous studies. It is only recently that researchers
have started to stress the importance of the spatial scale for estimation outcomes (Briant et al.,
2010; Andersson et al., 2012). Most studies, however, still rely on aggregations of individual
choices for either macro or meso scales (e.g. regions or municipalities), even when empirical
analyses aim at explaining discrete business location decisions at the establishment level. This
spatial aggregation has the implicit direct consequence of neglecting the uniqueness of location,
hence eliminating the heterogeneity existing within the region or city and assuming a homogenous
urban-rural gradient for externalities.

When geocoded at fine geographical scales, business micro data can provide valuable
information about the economic characteristics of each establishment, allowing the economic
landscape to be described within a continuous framework (Dubé and Brunelle, 2014).
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Investigations based on spatial micro data have so far focused largely on the location decision of
manufacturing plants (Suarez-Villa and Walrod, 1997; Rosenthal and Strange, 2001; Lee, 2008;
Lopez and Sudekum, 2009; Ellison et al., 2010; Albert et al., 2011; Fu and Hong, 2011; Rizov and
Walsh, 2011; Nguyen et al., 2013), the location of knowledge-intensive firms (Acosta, 2009;
Fischer et al., 2009; Ibrahim et al., 2009; Antonietti and Cainelli, 2011; Shearmur, 2012), or on
entrepreneurial dynamics (Heebels and Boschma, 2009; Mayer, 2013).

Recently, location choice models have also been proposed at the firm level ( Aruzo-Carod
and Viladecans-Marsal, 2009; Alama-Sabater et al., 2011; Rizov et al., 2012), with studies
exploring location decisions for establishments in relation to their main economic activity (Kolko,
2010; Kolko and Neumark, 2010; Barlet et al., 2013; Kronenberg, 2013). The existing empirical
studies based on micro-spatial data have so far emphasized the role of agglomeration economies,
market size, land cost, and regional endowments in explaining business location decisions (see
Table 1 for a summary of the relevant studies). For Spain, Jofre-Monseny et al. (2014) found that
most firms in knowledge-intensive industries choose to locate in municipalities with diversified
economic environments, while manufacturing and manual labor tends to co-locate in more
specialized clusters—results that are in line with those of Bhat et al. (2014) for Texas. Kronenberg
(2013) similarly found that knowledge-intensive firms relocating in the Netherlands are
predominantly attracted by densely populated municipalities, with own-sector specialization
playing an important role for services. Mota and Brandao (2013) further showed that the size of
the local markets and accessibility to the main markets play a significant role in the location choice
of single plants in Portugal—results that are analogous to other studies looking at the location
choice of headquarters (e.g., Davis and Henderson, 2008; Strauss-Kahn and Vives, 2009).
Conversely, Shearmur (2012) showed how the KIBS innovator location decision in Montreal
(Québec, Canada) does not necessarily display any particular spatial patterns.

Without proposing a new theory, this paper puts forward a novel and original framework
for identifying the relationship between the location of individual establishments and the
characterization of their local economic environment at fine and continuous geographical scales,
i.e., within and between cities. Ultimately, the proposed framework offers a flexible way of testing
location theory, co-location dynamics, and agglomeration effects found at a fine geographical scale
that is applicable to any particular region, whether metropolitan or not.

3. CONCEPTUAL FRAMEWORK

The precise location decision process of establishments is rarely fully documented or
observed. This is the case for some key economic variables such as profit or location rent. Unless
this information is directly asked for, through surveys for example (Shearmur, 2012), the only
available information about the final location decision is: (i) where exactly an establishment is
located; and (ii) what its main economic activity (and output) is. The conceptual framework should
thus take into account the available information, while providing a way to link it to the latent
variables by assuming that the actual location site implicitly reveals the optimal decision (i.e.,
where the establishment is located reveals that this is the best possible place to be among a given
set of alternatives).
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Table 1: Papers that Address the Location Decision using Individual (Firms) Data
Authors Journal Subject Data Country Spatial Unit
iietl:ll_%l:ﬁflzter’ Annals of Choice of
Navarro- Regional location of 8,429 firms in 2006 Spain Municipalities
Azorin (2011) Science firms
Aruzo-Carod & . Loc'a‘gon 5,569 new
. Regional decisions . . e
Viladecans- Studies inside metro manufacturing firms Spain Municipalities
Marsal (2009) areas between 1992 and 1996
Rewional 518,036 firms in
Barlet, Briant cgiona . manufacturing and the .
Science and  Location . . Co-Location
& Crusson business-oriented France )
Urban patterns L . Distances
(2013) . services industries in
Economics
2005
Bhat, Paleti, & Jour.nal of Firm location 54’842 establishments .
. Regional .. births between 2007- USA Texas Counties
Singh (2014) : decisions
Science 2008
. Regional .
Davis & Science and The location 33,962 headquarters in
Henderson of USA Metro Areas
Urban 1997
(2008) _ headquarters
Economics
Kronenber Papers in Business 179,913 individual
& Regional : firms between 2002 and Netherlands Municipalities
(2013) ° relocation
Science 2004
Journal of Plant 268,367 manufacturing
Lee (2008) Urban . plants between 1972 USA States
. relocations
Economics and 1992
Papers in Slng@@ and 61,177 plant births
Mota & . multi-plant . T
Regional . occurring between 1992 Portugal Municipalities
Brandao (2011) ¢ location
Science . and 2007
choices
3,810 construction
Nguyen, Sano, Annqls of Relocation of Ompanies, chemical & '
Tran & Doan  Regional firms machinery Japan Regions/Zones
(2013) Science manufacturers and
retailers
Regional
Strauss-Kahn  Science and Location of 26,195 headquarters in
& Vives (2009) Urban headquarters 1996 and 2001 Usa Metro Areas
Economics

Based on the random utility maximization (RUM) framework (Alama-Sabater et al., 2011),
we posit that a given establishment, i, having its main economic activity in economic sector, s,
decides to locate where it achieves the optimum profit, i.e., where the rent paid for being in a given
place reflects the best choice among the set of alternatives. Although profit and location rent
depend on individual establishments’ characteristics, they are also broadly related to the main
economic activity of the establishments, as proposed by the von Thiinen and Alonso-Muth-Mills
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models. The form of the profit function and the rent should reveal the location of similar economic
activities around a given point, leading to agglomeration and co-location patterns.

In all cases, the location decision should reflect an optimization process where the profit
of an establishment i is maximized (or is at least satisficed).! Profit is a function of the costs and
prices of the market, but also of distance to the markets, d,,, and of the location rent, r;; (Equation
(3)). The location rent itself turns out to be a function of the distance to the v main centers, dg,,,
as well as the concentration of activities influencing potential scale economies, SE;,, localization
economies, LE;¢, and urbanization economies, UE;; (Equation (4)).

(3) T[is(disv) = .g(pq,s' Cs(disv)r Qis(disv)rris) Vi=1,.n;s =1,..,§
(4) Tis = f(diSVJ SEiSJ LEiS' UEiS) Vi= 1, n,; S = 1, ,S

Ultimately, the location decision is the outcome of a trade-off based on: (i) minimizing
production costs (including transportation costs); (i) minimizing the distance cost to the markets;
(111) maximizing the potential scale economies and agglomeration economies; and (iv) minimizing
the price paid for a location (rent).

Since the individual rent functions, 7;5, are not observable (latent), we posit that the actual
location of an establishment i engaged in a given economic activity, s*, is the location where the
rent maximizes the profit of the establishment among all the other possible locations, subject to
the other constraints. Therefore, the probability that a given establishment i engaged in the
economic sector s*, P(i € s*), is located at a particular point (x;; y;) is given by the probability
that its profits are at least superior to profits that would be obtained if the establishment i were
located elsewhere, or profits that would be obtained from this location through being engaged in
another economic sector s (Equation (5)). This means that the profit for an establishment reflects
an optimum location, i.e., where the rent that the establishment is willing to pay is optimized, but
also where the economic activities in the direct surroundings (economic landscape) afford the
greatest advantages to the establishment and where the distance to the centers is optimized.

(5) Pies)=P(mg=2mg)Vi=1,..n;5s=1,..,§

To simplify, assume that (i) prices are exogenous (and constant) for individual
establishments? and (ii) that the general functions, g(-) and f(-). This suggests that Equations (3)
and (4) can be expressed as a function linear in the parameters as follows:

(6) g(qis(d): f(disvr SEisr LEisr UEis; ﬁs); 95: ﬁs) = Qg + Zisﬁs + Eis

where Z;; is a matrix containing a list of K independent variables, z;s, describing the
environmental characterization of the establishments as well as the characteristics of the
establishments themselves, and f; is a vector of K parameters to be estimated. The [, parameters
express the effect of each variable (or indicator) on the location decision of the n establishments
according to their main economic activity.

The conceptual framework gives the opportunity to obtain a multiple discrete choice model
(Greene, 2005; McFadden, 1984) linking location decisions of individual establishments to their
own characteristics and also to the characteristics of their surrounding environment. By assuming

! Since total maximization is rarely entirely achieved in practice, establishments (or firms) usually try to find a place that generates
enough satisfaction rather than strictly maximizing its profit.

2 Individual establishments are considered to be price takers.
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a particular distribution of the error term in (6), one can obtain a multinomial logit model shown
in Equation (7).

: *) exP(as*'I'Zis*:Bs*)
™ PUES) =35 lerrtioh

This model is relatively easy to estimate since no integral needs to be solved (Greene,
2005). Thus, the RUM can be used to identify the factors that are statistically related to the location
of the individual establishments, assuming that the effects of the economic variables, [, are
homogenous within a given economic sector. Drawing on location theories, we should then be able
to identify the (average) correlation among the different location decisions, or the economic land-
use vocation, as measured by the main economic sector of individual establishments, and the
function of the economic landscape surrounding a given establishment. The final location decision
of a given establishment should thus be related to what is around that establishment (surrounding
economic landscape) and should be a function of the distance to the main centers.

The multinomial logistic model is usually estimated using a category of reference. In the
present case, the choice of such a category implies choosing a given economic sector as being the
comparative category for latent economic rent. In such a case, the coefficients related to this sector
are normalized to one (f; = 1) and the coefficients in the other categories need to be interpreted
by taking into account the reference category. Another interpretation is possible if one decides to
report the marginal effect, evaluated with respect to the mean value of the independent variables
instead of basing the analysis on the estimated coefficients alone. In such a case, it is possible to
retrieve the effect of the individual independent variables for all values of the dependent variable,
thereby making interpretation easier.

4. EMPIRICAL APPLICATION

The proposed empirical analysis is carried out using micro data for Québec’s Lower St.
Lawrence (LSL) region, a remote, nonmetropolitan area. The region is a reasonable test site for
the analysis of establishments’ location decisions outside large metropolitan areas. It stands as
both a coherent and isolated subsystem of cities and municipalities located between a ninety
minute to five hour drive from the closest metropolitan area (Québec City), while large enough to
provide sufficient levels of spatial and industrial heterogeneity. The region comprises a total of
133 cities and municipalities, divided into seven Regional County Municipalities (RCM), and
includes four urban centers of varying densities: Rimouski (pop. 50,912), Riviere-du-Loup (pop.
27,734), Matane (pop. 18,368), and Amqui (pop. 6,322) (see Figure 1). The region covers twenty-
two thousand square kilometers (22,404 km?) along a 320-kilometer stretch of the St. Lawrence
River, making population densities relatively low. The density of jobs and number of firms per
square kilometer in 2006 were, respectively, 4.269 and 0.439.

4.1 Choice of Industrial Classification

It is assumed that the location rent is related to the main economic activity of a given
establishment, thus imposing the requirement to make a choice about the definition of the class of
main economic activities. The classification of the economic activities needs to be loose enough
to capture the location patterns of establishments with homogenous activities, but not so loose that
it fails to ensure a minimum number of observations in each class.
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Figure 1: Map of the Location of Establishments in the Lower St. Lawrence Region, 2006
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Although the spatial micro-data offer the possibility of directly testing the modifiable areal
unit problem (MAUP), the empirical analysis nevertheless rests on the aggregation of economic
activities into general classes, which are themselves subject to the same problem. This aggregation
is meant to identify the main economic vocation of the individual establishments and necessarily
assumes that the classes include establishments that operate in similar activities, or at least that the
location decisions of the establishments are comparable across the same economic activities. This
choice necessarily implies a potential problem similar to the classical MAUP: choosing to define
the economic sectors differently may return different results.
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The analysis should then allow for this potential weakness in the results. The aggregation
bias is not, in this case, related to the spatial dimension, but to the aggregation of economic
activities. For this exercise, the classification has been inspired by the recent work of Kolko (2010)
and relies on the main economic activity, as defined by the North American Industry Classification
System (NAICS) codes. A decomposition of the economic activities into 14 economic sectors is
proposed (Table 2).

4.2 The Establishments Database

The database is derived from the List of Industries and Trade (LIT) from the Québec
Ministry of Employment and Social Security (MESS). This source offers data compiled at the
establishment level for the entire population of establishments in the LSL region. Information is
gathered through local partners, where collection methods may be comparable to an annual census
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Table 2: Structure of the Dependent Variable According to the Definition of the Economic
Activity (or Sectors)

Aggregated Disaggregated Economic activities NAICS code
‘ Crop prpductlon, Animal 111: 112; 1151;
Agriculture production and aquaculture and
. A 1152
Primary . supportactivittes
activities Resources & Eogiisriry’éloiﬁzigring’ ﬁ:hmii’ & 113; 114; 1153;
Extraction unting, '8, quartying 21
oil/gas extraction
Manufacturing Manufacturing Manufacturing 31;32;33
Trade & Wholesale trade  Wholesale trade Al
Trenoo~ . Retailtrade Retail rade* 44;45
P Transport Transportation and warehousing 48; 49
Construction Construction 23

Local activities

Proximity Retail
Services

Food and beverage stores;
Health and personal care stores;
Gasoline stations

Accommodation Accommodation & food
) 72
&Food  services T
Other services Othgr services (except public ’1
administration)
FIRE Finance & Insurance; Re'fil 52: 53
... cstateandrentalandleasing 7T
Professional, scientific &
technical services; Management; e,
Services KIBS Administrative support & waste 34,55, 56
eori....._and remediation services
Information & cultural
Arts & Media industries; Arts, entertainment 51;71
& recreation
Public services Public services Education; Health & Public 61;62;91

administration

*Excluding NAICS 445, 446 & 447

by economic sector where partners try to contact all legal firms listed in their territory during the
year. This results in data coverage in particular economic sectors being of better quality than
others.

Spatial observations (establishments) are provided with their exact address, which allows
geocoding and retrieval of the exact geographical coordinates (Figure 1). The number of jobs is
given for each establishment, corresponding to the number of employees at the company’s busiest
period during a full year. The database also reports the main economic activity of the firm by using
the NAICS code at the six-digit level.

Yet, a comparison with official data sources such as census data and labor force surveys
yields a similar distribution once aggregated (Brunelle et al., 2013). Despite the fact that the
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Table 3: Distribution of the Total Number of Firms According to Size (Total Employment)
and Main Economic Activity, 2006

Number of Employees (2006)

Industry 0-5 6-10 11-15 16-20 21-25 26-50 51-75 76+ Total
Agriculture 1,017 19 7 1 0 1 0 2 1,047
Resources & Extraction 171 29 11 11 5 7 1 15 250
Manufacturing Industries 228 66 33 25 22 39 21 41 475
Wholesale Trade Ind. 147 49 23 8 3 12 4 2 248
Retail Trade Industries 770 182 52 34 13 27 7 6 1091
Transport & Warehousing 312 59 20 14 9 14 2 4 434
Construction Industries 479 75 32 17 10 8 3 2 626
Proximity Retail Trade 387 88 18 17 11 14 10 7 552
Accommodation & Food 455 125 72 28 17 41 8 5 751
Other Services 1355 77 19 6 5 16 0 5 1483
FIRE 324 95 28 15 8 15 2 1 488
KIBS 534 89 35 16 5 17 3 4 703
Info. & Culture Industries 250 48 19 10 7 20 2 1 357
Public Services 767 195 124 57 28 72 21 62 1,326
Total 7,196 1,196 493 259 143 303 84 157 9,831

frequency and methods for updating the database vary among different local partners, the
organization estimates that nearly thirty percent of establishments on the list are in fact
continuously updated on a day-to-day basis, while the remainder is updated once a year. In 2006,
the total number of firms (excluding firms in utilities—NAICS 22%) was 9,831, with most of the
firms having fewer than five employees (Table 3).

The main advantage of the spatial micro-data is that they can be used to test for the MAUP.
However, as previously mentioned, this test can be made for a given economic aggregation and
the results should be correctly interpreted for that aggregation. A different classification of
economic activities can be proposed and the MAUP can then be tested using this alternative
proposition, which is beyond the scope of the paper.

4.3 Constructing Local Indices to Characterize the Local Environment

As theory suggests, an establishment’s optimal location depends on a given number of
factors reflecting the spatial concentration or dispersion of economic activities, as well as the
distance to city centers (or markets). Apart from the establishments’ characteristics, we are also
interested in describing the local economic environment of the establishments to fill the matrix Z;
with independent variables calculated using distance-based measures (DBM).

Assuming that the individual establishments are denoted by i = 1,2, ... N, and that the exact
location of each establishment i is given by its geographical coordinates (x;; y;), it is possible to
calculate the (Euclidian) distance separating all the establishments. The distances between
establishments can be summarized into a square (distance) matrix of dimension (N X N).
Introducing a cut-off criterion (or a critical radius of influence), this matrix can be used to calculate

3 There were only eight establishments classified in this category.
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the number of firms (or total employment) located in the direct vicinity of each establishment using
a simple (connectivity) matrix calculation (Dubé and Legros, 2014, 2015; Dubé and Brunelle,
2014).

By varying the definition of the radius of influence, we can retrieve a variety of indices
commonly used in the literature to account for different types of localized externalities around
each establishment. This is simply done by counting the number of establishments and employees
in the different economic sectors within a given radius. According to this approach, the indices are
unique to each business establishment, leading to 9,831 values of a given indicator, while the
values change according to the choice of the radius selected to calculate what is around a given
establishment.

In all cases, an interesting feature of the approach is that varying the radius of influence (or
cut-off distance value) allows one to define different variables, thus providing a different definition
of the independent variables (the indices). This property means we can formally test whether the
choice of a distance threshold influences the estimations performed through econometric analysis.
This approach thus explicitly and formally allows us to test for the modifiable areal unit problem
(MAUP).

From another perspective, the possibility of defining a different radius of influence enables
one to search for a possible “optimal” way of defining such a radius and test for differences in such
values among regions, knowing that any value of the radius of influence can paint a different
picture, thus allowing us to test for the MAUP, but not to solve the problem. Moreover, the analysis
can be extended to the search for an optimal distance cut-off value for each indicator (diversity,
concentration, etc.) by considering the different sets of combinations. This can be done by keeping
a fixed cut-off distance to calculate the diversity index, while varying the cut-off distance used to
calculate the concentration indices, and so on.

Finally, it is possible to calculate, for each establishment i, the Euclidian distance that
separates it from the different markets (i.e., large agglomerations centers*), using the geographical
coordinates (x;;y;). The four main cities that were selected in our particular case study are
Rimouski, Riviere-du-Loup, Matane, and Amqui, as well as Québec City, the second largest city
of the province.

All of these variables are included as independent variables to test whether or not there
exists a statistical link between the local economic environment derived from the spatial
distribution of firms and the location choices (economic activity) of individual business
establishments.

Ultimately, the models include a list of 21 independent variables that characterize firms
and the economic environment within their local vicinity: the total employment size of the
establishment (in log form) (z;), measuring the importance of the scale economies; the total
number of jobs around the establishment (in log form) (z,); a list of 14 location quotients (one for
each economic sector) (z3 to z;4), measuring the degree of concentration of economic activities
(agglomeration economies); the Herfindahl index (z;,), measuring the importance of the diversity
of economic activities (urbanization economies); and the logarithmic transformation of the
distance (in meters) to the different markets corresponding to the largest nearby cities (z;g to z,4),
measuring the impact on the rent of the distance to the main centers.

4 Large agglomeration centers of the cities are defined by the exact location of the city halls.
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4.4 The Hypothesis to be Tested

Generally, it is expected that the size of the establishments should have a positive impact
in industries that are prone to benefit from within-firm scale economies (e.g., resource extraction,
manufacturing, finance and insurance companies, or public services). Agglomeration economies,
as provided by the size of activities in the surroundings of the establishment (economic
environment), are, on the other hand, projected to positively influence the location of firms in
retail, accommodation and food, and public services.

It is also expected that own-sector co-location (specialization), measured by the location
quotient, will positively impact the location choices of establishments. These effects should be
greater in manufacturing and high order business services, which are often described as highly co-
localized as an outcome of positive externalities generated through close spatial proximity. Similar
activities are also expected to cluster together, while co-location between establishments in
specific industries is predicted to vary according to the given economic activity.

Previous studies on business location decisions have also emphasized the positive
relationship between urban diversity and the location of knowledge-intensive industries
(Kronenberg, 2013; Mota and Brandao, 2013; Bhat et al., 2014; Jofre-Monseny et al., 2014).
Hence, it is hypothesized that the diversity of activities, measured by the Herfindahl index, will
also have a positive effect on the location of firms in service industries. High-order services, such
as finance, insurance, and real estate (FIRE), as well as knowledge-intensive business services
(KIBS) should exhibit the strongest positive relations with diversity, while this association is
expected to be negligible for establishments in goods-producing industries.

Lastly, the effect of distance to the various urban centers should be a significant factor in
firms’ location choices. Results are expected to depend largely on the type of activity: it is expected
that capital-intensive and resource activities will exhibit a positive association with distance,
whereas economic activities relying on proximity to markets or the need for interactions and
human capital (such as firms in high-order services) will be negatively impacted by distance to
urban centers.

5. RESULTS

Before turning our attention to the estimation results, it should be noted that since the
models are estimated using a spatial cross-sectional database, the results should not be interpreted
as causal relations. It is impossible to ascertain the temporality and, by extension, the direction of
the causality of the observed patterns with such data (without an instrumental variables or other
means of identification). The results are to be interpreted for what they really tell: the coefficients
reflect, at a given point in time, partial correlations among the location choices of establishments
according to their main economic activity (the dependent variable), the characteristics of the
establishments, as well as the surrounding economic characteristics. Statistical relationships are
further investigated through the calculation of the marginal effects (not through values of the
coefficients). These calculations provide a more direct and straightforward interpretation of the
results.
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5.1 About Spatial Variations of Partial Correlation

A total of 19 models’ are estimated, each of them progressively increasing the radius of
influence by 250 meters. For each specification, the model is estimated on the whole sample size
(n=9,831 firms). Global statistics over some specification of the local indicators in relation to the
specified radius of influence show that the performance varies with the distance used to calculate
the independent variables. Interesting preliminary observations are revealed through the pseudo-
R? statistic (Figure 2). First, it underlines the importance of the concentration (total employment),
diversity (Herfindahl index), and co-location indices (location quotients) within the given radius,
with the pseudo-R* more than doubling when introducing these variables into the model (as
compared to distance 0). Second, models estimated using the number of establishments to define
the independent variables offer a slightly better performance than the alternative models using the
total employment size of individual establishments, although the difference is negligible. More
importantly, this reveals that the choice of the distance cut-off value influences the global
performance of the models. Models with a smaller radius of influence offer better performance,
suggesting that these models capture the presence of local effects when there is greater variability
in the independent variables. On the other hand, these variations may also be interpreted as
evidence of MAUP issues, such as the results varying with the choice of the spatial delimitation,
with the significance of the estimated parameters varying with the choice of the radius of influence.
This is particularly important for nonmetropolitan areas since, for these regions, the aggregated
data are subject to larger spatial delimitations.

Overall, these results support the idea that there could be implications when location
theories are tested using aggregated data, and even more so for large spatial aggregations. The
pseudo-R?

Figure 2: Pseudo-R? for Given (Local) Distance Thresholds
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> We estimated nine models using the total employment to define the Herfindahl index and the location quotients, while the same
number of models were estimated using the number of establishments to define these indices. One model was estimated using only
the employment of the establishment itself as well as the distance (in log form) to the different centers. This model can be deemed
a particular case when the cut-off distance is set to 0.
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values fall by more than twenty-five percent when comparing the results based on a radius of 250
meters to the results obtained using a radius of 2 kilometers.® This reveals that the role of the spatial
externalities in the location decision process may be largely related to the (usually exogenous)
choice of how spatial data are aggregated over space. This may partly explain why empirical results
vary (Melo et al., 2009; De Groot et al., 2009).

5.2 A Particular Case Using 250 Meter Radius of Influence

The marginal effects based on the model using the 250-meter distance threshold reveal
some interesting patterns in relation to our previous hypotheses (Table 4). Note again that these
should not be interpreted as causal effects but, rather, as partial correlations among characteristics
of the firms and their vicinity.

The economic literature on location theories has underlined the importance of economies
of scale in establishments’ final location decisions. The marginal effects related to the size of firms
(natural log of total employment) were introduced to control for such a possibility. Hence,
observing a positive marginal effect indicates that the bigger the establishment is, the higher the
probability is that an establishment being in a given point is active in this economic sector s. The
results show that this observation holds for Resources & Extraction, Manufacturing; Wholesale
Trade, Transport & Warehousing; Proximity Trade; Accommodation & Foods; and Public
Services. On the other hand, observing an establishment with fewer employees at a given point
yields a higher probability that such an establishment is active in Agriculture, Other Services, or
KIBS industries. This is in line with what one would expect: Manufacturing, Public Services,
Resource & Extractions, or Accommodation & Food usually require larger establishments, while
Other Services, Agriculture, and KIBS establishments usually require smaller establishments.

Location theories also suggest that economic diversity and or concentration should be key
factors for the location of firms, particularly in industries known to benefit from agglomeration
economies (e.g., high-order service industries). The role of economies of agglomeration is first
investigated through the total number of jobs in the direct vicinity of the establishments, i.e.,
through localization economies. This assumption is partly confirmed, since these effects appear to
be significant for the FIRE and KIBS sectors: the more jobs there are in the vicinity, the more
likely it is that the establishment at a given point will be engaged in one of these economic sectors.
The same is found for Accommodation & Food and Retail Trade establishments. Conversely, the
concentration of jobs in the vicinity reduces the probability of finding establishments active in the
primary activities, Transportation & Warehousing, Construction, and Proximity Trade.
Establishments that require large areas of land will generally inhibit, through the ownership of
large private estates, other firms from locating close by.

The concentration of similar economic activities may be another reason why
establishments choose to locate at a given point and not somewhere else, i.e., co-location matters
for location decisions. Here, the results show that the co-location pattern (e.g., high location
quotient in the same economic sector) is not a dominant factor in the location decision of business
establishments. The co-location index appears to be significant for establishments active in
Resources & Extraction, Wholesale Trade, Proximity Trade, FIRE, and Public Services. However,
interestingly, it is found that a high location quotient for KIBS in a given point raises the

% See the Appendix for a comparison of the two specifications of the different distance cut-off values.
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Table 4: Estimation Results of the Marginal Effects for a Local Radius of Influence of 250 Meters

Q) @ (€)) “4) ®) (6) (M

Agriculture Res. & Extr. Manuf. Wholesale Retail trade Trsp.& Wareh. Construction
Independent Variables ME Sign. ME  Sign. ME  Sign. ME  Sign. ME  Sign. ME  Sign. ME  Sign.
Total employment (log) -0.029  *x* 0.009  *** 0.036 *** 0.006  *** -0.003 0.009 ** 0.001
Employment in the vicinity (log) -0.010  *** -0.008  *** -0.001 -0.001 0.031 *** -0.012  ** -0.023  ***
Herfindahl Index 0.032 ** -0.008 0.029 * -0.006 0.051 -0.018 -0.006
Distance to Rimouski in m. (log) 0.007  ** 0.008  *** 0.008  ** -0.008  *** 0.000 0.008 ** -0.014 ***
Distance to Riviére-du-Loup in m. (log) 0.008  *** 0.006 ** 0.001 -0.002 -0.002 -0.003 -0.009 **
Distance to Matane in m. (log) 0.014  *** 0.007  *** 0.006 -0.002 -0.008 0.005 -0.013  **
Distance to Amqui in m. (log) 0.001 0.005 ** 0.005 -0.003 -0.002 0.004 -0.011  **
Distance to Québec in m. (log) 0.020 0.039  *** 0.033 -0.016 -0.020 0.043 * -0.053 *
LQ - Agriculture 0.002 0.002 -0.001 0.002 -0.014 ** 0.006 * 0.010 ***
LQ - Resources & Extraction -0.001 0.001  *** 0.000 0.001 * -0.002 0.001 0.004 ***
LQ - Manufacturing Industries -0.002  * 0.002  ** 0.000 0.001 -0.008  ** 0.004 ** 0.007  **x*
LQ - Wholesale Trade Industries -0.001 0.001 0.003  *** 0.002  *** -0.004 0.004 ** 0.008 ***
LQ - Retail Trade Industries 0.000 0.001 0.001 0.002 F** 0.001 0.001 0.004 ***
LQ - Transport & Warehouse -0.005  *** 0.000 -0.004 * -0.001 0.001 0.000 0.001
LQ - Construction Industries -0.009  *** 0.001 -0.006 * 0.001 0.021  *** 0.001 0.001
LQ - Proximity Trade Industries -0.002  * 0.000 -0.001 -0.001 -0.005 * 0.005 *** 0.004 ***
LQ - Hotels & Restaurant Industries -0.011  *%* -0.001 -0.006 ** -0.004 * -0.003 0.003 -0.001
LQ - Other services -0.002  * 0.000 -0.005 * 0.002 * -0.014  H** 0.001 0.006 **
LQ - FIRE -0.002  ** 0.001 -0.003 * 0.000 -0.005 0.001 0.001
LQ - KIBS -0.004  *** 0.001 -0.005  ** 0.000 -0.006 0.000 0.002
LQ - Arts & Culture Industries -0.011  *** -0.002 -0.004 0.001 -0.012 * 0.006 * 0.010 ***
LQ - Public Services -0.010  *** -0.001 -0.014  H** -0.013  *** -0.031  H** 0.000 0.001
N 9,831
Pseudo R? .1333
1 6.553
Log-Likelihood -21,301

Legend: *** p <0.001; **p < 0.01; * p < 0.05; ME: Marginal Effect calculated on the average values of the independent variables.
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Table 4 (Continued): Estimation Results of the Marginal Effects for a Local Radius of Influence of 250 Meters

® (©)) (10) an (12) 13) (14)
Hotels &

Prox. Trade Restaurant Other Serv. FIRE KIBS Arts & Cult. Public Serv.
Independent Variables ME  Sign. ME Sign. ME Sign. ME  Sign. ME  Sign. ME  Sign. ME  Sign.
Total employment (log) 0.018  *** 0.041  *** -0.157  H** 0.004 -0.012  ** 0.005 0.073  H**
Employment in the vicinity (log) -0.009  F** 0.012  *** 0.005 0.005 * 0.007 * 0.000 0.004
Herfindahl Index -0.078  F** 0.061  ** 0.007 0.003 -0.004 0.007 -0.069 *
Distance to Rimouski in m. (log) 0.004 0.019  #*x* -0.011  * -0.004 -0.023  *H* -0.005 0.011 **
Distance to Riviere-du-Loup in m. (log) 0.005 0.003 0.004 -0.002 -0.012  *** -0.001 0.004
Distance to Matane in m. (log) 0.006 0.017  **=* -0.008 -0.006 -0.019 *** -0.008 * 0.009
Distance to Amqui in m. (log) 0.002 0.015  ** -0.002 -0.005 -0.015 *** -0.003 0.008
Distance to Québec in m. (log) 0.017 0.102  *** -0.049 -0.019 -0.120  *** -0.046 * 0.070 *
LQ - Agriculture 0.005 -0.008  * 0.003 -0.016 ** 0.005 -0.003 0.009
LQ - Resources & Extraction 0.001 -0.001 -0.002 -0.001 -0.002 0.001 -0.001
LQ - Manufacturing Industries 0.003 -0.009  kx* 0.004 0.000 0.000 -0.002 0.001
LQ - Wholesale Trade Industries 0.002 -0.008  H** 0.007  ** -0.003 -0.004 -0.002 -0.006
LQ - Retail Trade Industries 0.001 -0.001 0.003 -0.002 0.001 -0.001 -0.010  H**
LQ - Transport & Warehouse 0.004 * 0.003 0.001 0.003 * -0.010 *** -0.004 0.010 ***
LQ - Construction Industries 0.018  *** -0.009  * 0.004 0.003 -0.013  ** -0.005 -0.009
LQ - Proximity Trade Industries 0.004 * -0.007  F** 0.003 0.002 -0.001 0.000 -0.002
LQ - Hotels & Restaurant Industries 0.009  *** -0.003 -0.001 0.001 0.001 0.001 0.014 ***
LQ - Other services -0.006 -0.007  * -0.001 0.004 0.009 *** 0.000 0.013  ***
LQ - FIRE 0.001 -0.005 * -0.002 0.003 * 0.001 0.004 *** 0.006 **
LQ - KIBS 0.014  *** 0.000 0.000 0.001 0.000 -0.002 0.000
LQ - Arts & Culture Industries 0.014  *** -0.020  H** 0.009 -0.002 -0.008 -0.007 * 0.025  k**
LQ - Public Services 0.018  *** -0.024  wH* 0.010 * 0.010 *** 0.003 0.002 0.047  #**

Note: ¥** p <0.001; **p <0.01; * p <0.05; ME: Marginal Effect calculated on the average values of the independent variables.
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probability of finding another establishment engaged in this specific sector, suggesting a spatial
concentration of such activities.

Economic diversity, or urban economies, should also be key factors, particularly in
industries known to benefit from agglomeration economies (e.g., high-order service industries).
Surprisingly, the estimated coefficients for the diversity of firms’ local environments, as measured
by the Herfindahl index,” show no significant impact for several sectors. Small effects are found
in particular cases. High economic diversity at a given point (Herfindahl index close to 0) increases
the probability of finding establishments engaged in Proximity Trade or Public Services, while
low economic diversity increases the probability that establishments located at this point will be
active in Agriculture or Accommodation & Food. Still, overall, having a diversified economic
environment in the immediate surroundings of an establishment does not increase the probability
of choosing that particular location. The decision seems more generally related to the concentration
of employment in the local environment, at least for the LSL region.

Without invalidating earlier work, these findings highlight that an important distinction
should be drawn regarding the effect of concentration: diversity may not necessarily be the key
variable in nonmetropolitan subsystems of cities. In such a context, the concentration of economic
activities is revealed to be more important, at least at small spatial scales. Diversity may have a
significant impact on the location choice of firms between municipalities and regions, but does not
influence the choice of a particular environment within the region or municipality. Hence, the fact
that diversity does not stand as a strong location factor at the micro level suggests that these effects
tend to emerge at larger scales, or simply that urbanization economies cannot be measured in a
nonmetropolitan context. While localization economies appear to be significantly related to the
location decision of individual establishments, the results show that urbanization economies are
only marginally related to location choice in the case of a nonmetropolitan area. This point should
be kept in mind, as this result has remained largely unnoticed in the literature on business location
decisions thus far.

The final assumption with regard to the discrete location choices of individual establishments
is that distances to centers, or urban CBDs, should have an important impact on the spatial sorting
of industries. Location theories suggest that some establishments, particularly represented in some
economic activities, will be willing to pay a higher rent to be located at the centers, where
proximity to markets (demand), human capital, and knowledge spillovers are the highest, while
other activities should be pushed further away and exhibit a positive relation with distance. The
results confirm these general hypotheses at the micro level, even for a nonmetropolitan area. On
the one hand, the marginal effects suggest that, for a given point in space, the greater the distances
to the main centers are, the greater the probability is of finding establishments active in the
Agriculture or Resources & Extractions economic sectors. On the other hand, the shorter the
distance to the centers, the higher the probability of finding establishments active in the
Construction and KIBS economic sectors. One particular case here relates to Accommodation &
Foods establishments. According to the estimation results, the location choice of such
establishments is related to their relative position within the subsystem of cities: the greater the
distances to the centers, the greater the probability is of finding such establishments.

7 Replacing the Herfindahl with a cross-entropy diversity index did not provide different results at the 500-meter threshold.
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5.3 RUM, DCM and DBM for Future Empirical Investigations

To summarize, using DBM and DCM based on the RUM framework is an interesting way
to test location theories from a micro-spatial perspective. The results provide empirical evidence
that spatial sorting takes place at a micro level, even in nonmetropolitan subsystems of cities, such
as the LSL region. Despite some particularities, the global patterns predicted by location theories
are largely confirmed, with scale economies, distance to large urban centers, co-location
(specialization), and the size of nearby establishments being correlated with the establishments’
location choices. But it is also found that some fundamental characteristics described in the
literature, such as the role of economic diversity, do not appear to be significantly related to
location choice at a micro level, at least for the nonmetropolitan case study at hand. These results
provide further evidence of the importance of scale in a business establishment’s location decisions
as well as the significance of taking into account spatial continuity and heterogeneity provided at
a micro spatial scale.

It would be interesting in further research to compare the regression results from different
regions. This would allow the investigation of the possible differences determining location
decisions among regions. This would also allow a comparison of location decisions among
metropolitan areas. In other words, the approach developed here will allow location decisions to
be tested both within and among regions from a micro perspective.

6. CONCLUSION

This paper has explored establishments’ individual location decisions in relation to both
the characteristics of their immediate economic environment as well as their relative position to
nearby markets. We have addressed this question by assuming that the location choice of
individual establishments is related to the quest to maximize profits, which is highly influenced by
the rent paid to locate at a given point, which in turn is assumed to be homogenous according to
the main economic activity. The latent profit function by economic sector, which is closely related
to the rent function and based on the random utility model (RUM), is used as a dependent variable
to see whether there is any statistical relation between such a location choice and the economic
environment found in the surroundings of a given business establishment. A series of individual
local indicators and indices was created using distance-based measures (DBM) from micro
geographic scales to characterize establishments’ local environments. Finally, discrete choice
models (DCM) were estimated to investigate the possible relation (correlation) between the
establishments’ location choice and their direct economic landscape at given distance thresholds.

Previous studies of discrete location choices have relied on aggregated geographic entities
(e.g., administrative or economic areas, regions, or municipalities) with the implicit consequence
of limiting patterns to choices occurring between regions or municipalities. In contrast, the original
micro-spatial approach developed in this paper enables us to study the location decision of
establishments from an individual point of view and within a region or a city. The method allows
us to directly test the spatial stability of the correlations to account for the possible modifiable
areal unit problem (MAUP), while estimating differences in the factors correlated with location
decisions within given thresholds to account for the effects of the unique local economic
environment of business establishments that are found within and among cities and regions.

Building on location theories, we hypothesized that distances to nearby large urban centers,
own-sector co-location, economic diversity, and the size of business establishments would have
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an important and spatially varying impact on firms’ location choices across industries. The
empirical investigation of establishments’ discrete location decisions was carried out using micro
firm data for Québec’s Lower St. Lawrence (LSL) region, which is an interesting site for analyzing
business location decisions in a nonmetropolitan context, as it is a coherent and isolated subsystem
of cities and municipalities with sufficient levels of spatial and industrial heterogeneity.

The results presented in this article offer new empirical evidence that a spatial sorting of
firms takes place at a micro spatial scale, even in a nonmetropolitan context. The results show that
distance to urban centers plays a significant role in the location of service activities, with negative
relations found for KIBS and FIRE industries. Own-sector co-location, as measured by location
quotients within establishments’ local environments, stands out as a marginal factor, with a strong
influence in Resources & Extraction, Wholesale Trade, and Public Services. Economies of
agglomeration, as measured by the size of nearby establishments, appear to be an important
location sorting factor across service industries, with the strongest effects being measured in the
Retail Trade, Accommodation & Foods, FIRE, and KIBS industries.

However, it is also found that the co-location pattern, as expressed by concentration within
the same industry, does not appear to be a dominant aspect in the establishments’ location
decisions. The most significant effect comes from different factors based on concentration of other
economic activities within a given local distance, while the combinations are very different from
one establishment to another, depending on their main economic activity. Apart from Agriculture
and Manufacturing establishments, no single co-location trend can be drawn for the establishments
in the service sectors.

The empirical results also suggest that the role of economic diversity, as measured by the
Herfindahl index, does not play a major role at the micro level. This may not come as a surprise
since the investigation is conducted as a nonmetropolitan case study, where urbanization
economies may be weak or even non-existent.

Without invalidating results found in earlier studies, this provides further evidence of the
importance of scale in business location decisions as well as the significance of taking into account
spatial continuity and heterogeneity provided at a micro spatial level. The model presented in the
paper aims to test whether the land use of individual establishments at a given point is statistically
related to the economic characterization of their local environments. It also provides a simple way
to verify the robustness of the conclusions in relation to the spatial scale by allowing us to modify
the definition of the direct surroundings of the establishments (radius of influence) and identify
the specification providing the best performance.

In the end, the variation of the coefficients with the choice of the radius of influence raises
important questions for both the study of business location choices and spatial economic theories,
such as which scale represents the main decision focus for entrepreneurs and business owners?
What are the prime characteristics of this choice at various scales across space? What are the
comparable location factors and decisions among regions or cities? Hopefully, these questions can
be answered, or at least stimulate further reflection, using spatial micro-data on individual firms.
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APPENDIX
ADDITIONAL RESULTS USING DIFFERENT RADIUS OF INFLUENCE TO BUILD LOCAL ENVIRONMENT INDICES

Table A.1: Estimation Results of the Multinomial Logit Model for a Local Radius of Influence of 250 Meters

167

) 2 3 “ % Q)
Agriculture Res. & Extr. Manuf. Wholesale Retail trade Trsp.& Wareh.

Independent Variables Coef.  Sign.t Coef.  Sign.t Coef.  Sign.t Coef.  Sign.t Coef.  Sign.t Coef. Sign.t
Total employment (log) -1.142 .000 0.190 .022 0.488 .000 -0.027 755 -0.296 .000 -0.103 172
Employment in the vicinity (log) -0.168 017 -0.270 .002 0.118 .074 0.085 291 0.405 .000 -0.093 162
Herfindahl Index 2.144 .000 0.762 139 1.799 .000 0.962 .070 1.653  .000 0.866 .050
Distance to Rimouski in m. (log) 0.143 .063 0.346 .000 0.105 55 -0.384 .000 -0.058  .338 0.097 212
Distance to Riviere-du-Loup in m. (log) 0.149 041 0.229 .035 -0.048 435 -0.177 .024 -0.088 .068 -0.119 052
Distance to Matane in m. (log) 0.316 .004 0.256 .029 0.034 718 -0.201 116 -0.173  .018 -0.004 961
Distance to Amqui in m. (log) -0.003 .970 0.246 .031 0.089 333 -0.161 156 -0.044 517 0.049 577
Distance to Québec in m. (log) 0.314 485 1.719 .003 0.422 .380 -0.932 160 -0.444 276 0.533 275
LQ - Agriculture -0.018 792 0.014 .859 -0.107 140 -0.003 .970 -0.209  .007 0.021 774
LQ - Resources & Extraction -0.040 .088 0.050 047 -0.024 352 0.022 435 -0.038 .7142 0.007 785
LQO - Manufacturing Industries -0.097 015 0.042 .366 -0.046 265 0.002 975 -0.109 .010 0.027 523
LQO - Wholesale Trade Industries -0.057 136 0.019 677 0.031 420 0.063 160 -0.078  .050 0.032 424
LQ - Retail Trade Industries -0.021 422 0.020 515 0.016 529 0.067 012 0.003 .898 0.015 598
LQ - Transport & Warehouse -0.217 .000 -0.081 114 -0.137 .002 -0.088 123 -0.053  .152 -0.054 .208
LQ - Construction Industries -0.544 .000 -0.216 016 -0.417 .000 -0.236 010 -0.096 .136 -0.261 .001
LQ - Proximity Trade Industries -0.103 .001 -0.039 .296 -0.088 .007 -0.080 .076 -0.106 .001 0.038 212
LQ - Hotels & Restaurant Industries -0.469 .000 -0.175 .004 -0.258 .000 -0.313 .000 -0.164 .000 -0.084 .038
LQ - Other services 0.026 .669 0.108 174 -0.015 .830 0.193 .006 -0.029  .657 0.123 .069
LQ - FIRE -0.074 .043 0.024 565 -0.079 .054 -0.007 877 -0.053  .150 0.016 .676
LQO - KIBS -0.351 .000 -0.169 .002 -0.336 .000 -0.220 .001 -0.277  .000 -0.225 .000
LQ - Arts & Culture Industries -0.529 .000 -0.291 .004 -0.301 .000 -0.164 100 -0.321  .000 -0.099 218
LQ - Public Services -0.565 .000 -0.326 .002 -0.572 .000 -0.822 .000 -0.553  .000 -0.278 .001
Constant -6.409 409 -32.631 .000 -7.045 384 21.521 .052 10304 .130 -5.983 463
N 9,831

Pseudo R? 133

x 6,553

Log-Likelihood -21,301
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Table A.1 (Continued): Estimation Results of the Multinomial Logit Model for a Local Radius of Influence of 250 Meters

(7) ©) (10) (11) (12) (13) (14)
Hotels &
Construction Restaurant Other Serv. FIRE KIBS Arts & Cult. Public Serv.

Independent Variables Coef.  Sign.t Coef.  Sign.t Coef. Sign.t Coef.  Sign.t Coef. Sign.t Coef. Sign.t Coef. Sign.t

Total employment (log) -0.259 .000 0.144 018 -1.295 .000 -0.186  .011 -0.421 .000 -0.177 .029 0.268 .000
Employment in the vicinity (log) -0.168 .005 0.258 .000 0.166 .001 0.229  .000 0.212 .000 0.126 .064 0.166 .001
Herfindahl Index 1.114 .006 1.823 .000 1.244 .001 1.249  .010 1.152 .009 1.342 .006 0.687 .084
Distance to Rimouski in m. (log) -0.234 .001 0.134 037 -0.128 .027 -0.135  .058 -0.326 .000 -0.165 .037 0.025 .665
Distance to Riviere-du-Loup in m. (log) -0.188 .001 -0.040 434 -0.049 .307 -0.111 045 -0.211 .000 -0.100 .099 -0.042 375
Distance to Matane in m. (log) -0.265 .002 0.078 331 -0.152 .031 -0.218  .011 -0.330 .000 -0.266 .005 -0.028 .688
Distance to Amqui in m. (log) -0.167 .033 0.128 .092 -0.040 542 -0.123 116 -0.207 .007 -0.086 .360 0.031 .635
Distance to Québec in m. (log) -0.962 .033 0.785 .062 -0.583 123 -0.653  .179 -1.701 .000 -1.244 .016 0.256 .502
LQ - Agriculture 0.043 530 -0.167 017 -0.061 352 -0.402  .003 -0.020 787 -0.155 .072 -0.013 .856
LQ - Resources & Extraction 0.027 .254 -0.027 265 -0.035 137 -0.040  .239 -0.040 168 -0.005 841 -0.028 .286
LQ - Manufacturing Industries 0.054 160 -0.133 .002 -0.017 651 -0.032  .521 -0.041 .335 -0.092 .063 -0.037 .364
LQ - Wholesale Trade Industries 0.064 .087 -0.124 .002 0.008 831 -0.103  .051 -0.081 .065 -0.082 .099 -0.081 .044
LQ - Retail Trade Industries 0.037 138 -0.019 464 0.008 745 -0.053 124 0.002 .942 -0.028 .389 -0.082 .005
LQ - Transport & Warehouse -0.046 242 -0.031 373 -0.051 134 0.007  .873 -0.181 .000 -0.136 .007 0.015 .664
LQ - Construction Industries -0.272 .000 -0.374 .000 -0.253 .000 -0.221 .006 -0.442 .000 -0.378 .000 -0.347 .000
LQ - Proximity Trade Industries -0.004 .892 -0.129 .000 -0.035 202 -0.024 513 -0.066 .051 -0.059 102 -0.071 .023
LQ - Hotels & Restaurant Industries -0.145 .000 -0.172 .000 -0.141 .000 -0.113 013 -0.120 .003 -0.106 .013 -0.033 321
LQ - Other services 0.174 .004 0.025 .693 0.089 129 0.169 .0I3 0.208 .001 0.107 21 0.197 .001
LQ - FIRE -0.002 957 -0.061 .095 -0.022 498 0.041  .283 -0.001 987 0.068 .052 0.031 .352
LQ - KIBS -0.193 .000 -0.220 .000 -0.220 .000 -0.208  .000 -0.226 .000 -0.272 .000 -0.219 .000
LQ - Arts & Culture Industries -0.076 .309 -0.417 .000 -0.153 .026 -0.260  .006 -0.307 .000 -0.352 .000 -0.024 739
LQ - Public Services -0.266 .001 -0.521 .000 -0.212 .002 -0.077 388 -0.244 .003 -0.230 .010 0.073 305
Constant 22.816 .003 -12.189 .083 14.152 .025 14372 075 33.990 .000 22.817 .009 -2.980 .640

Legend: T indicates the p-value; significant coefficients at p <.99 are in bold; Reference: Economic Activity 8 (Proximity Retail Trade)
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Table A.2: Estimation Results of the Multinomial Logit Model for a Local Radius of Influence of 2,000 Meters
M @ A3) “ ®) 6
Agriculture Res. & Extr. Manuf. Wholesale Retail trade Trsp.& Wareh.

Independent Variables Coef. Sign.t Coef.  Sign.t Coef.  Sign.t Coef. Sign.t Coef. Sign.t Coef.  Sign.t
Total employment (log) -1.202  .000 0.186  .025 0.500 .000 -0.030 724 -0.257  .000 -0.136 .070
Employment in the vicinity (log) -0.322  .000 -0.129 083 0.046 506 0.131 150 0.288  .000 -0.049 465
Herfindahl Index 2,663  .001 2970 .001 2.625 .004 0.549 .679 3.061 .002 1.562 103
Distance to Rimouski in m. (log) 0.084 351 0.349  .00! 0.231 .008 -0.168 132 0.039  .606 0.209 023
Distance to Riviére-du-Loup in m. (log) 0.159  .043 0.253  .023 0.058 .392 0.003 .970 -0.005  .932 -0.056 407
Distance to Matane in m. (log) 0221  .064 0.247  .056 0.160 138 0.104 488 -0.080  .368 0.067 536
Distance to Amqui in m. (log) -0.073 407 0.251  .034 0.179 061 -0.007 .954 0.017 .827 0.123 194
Distance to Québec in m. (log) -0.258  .598 1.590 .010 0.886 091 0.175 812 -0.243  .600 0.906 .093
LQ - Agriculture -0.054  .671 -0.314  .022 -0.321 .020 -0.052 .780 -0.282  .069 -0.124 392
LQ - Resources & Extraction -0.068  .071 -0.032 411 -0.078 .061 -0.067 291 -0.099  .039 -0.051 .249
LQ - Manufacturing Industries 0.052  .572 0.050  .609 0.010 919 0.142 278 -0.036  .743 -0.031 776
LQ - Wholesale Trade Industries -0.093  .196 -0.072  .363 -0.068 376 0.052 .608 -0.132 130 -0.026 754
LQ - Retail Trade Industries 0.040  .504 0.015  .833 0.070 .261 0.069 .396 0.091 .160 0.102 120
LQ - Transport & Warehouse -0.035  .705 -0.019  .853 -0.028 787 -0.084 .597 -0.035  .759 0.016 .880
LQ - Construction Industries -0.157 389 -0.292 179 -0.348 .098 0.307 .206 0.042  .837 -0.210 337
LQ - Proximity Trade Industries -0.077  .241 -0.101 173 -0.093 208 -0.082 456 -0.144  .087 0.042 565
LQ - Hotels & Restaurant Industries -0.190  .066 -0.300 .034 -0.314 .022 -0.320 14 -0.241  .075 -0.144 .247
LQ - Other services 0.030 .830 -0.099  .568 -0.023 .885 0.049 .799 0.010 .949 0.173 .266
LQ - FIRE -0.060  .344 -0.073 306 -0.080 .258 0.004 .970 -0.151  .075 -0.072 364
LQ-KIBS -0.340 .001 -0.317 .004 -0.449 .000 -0.277 .076 -0.266  .026 -0.377 .002
LQ - Arts & Culture Industries -0.693  .000 -0.665 .002 -0.727 .001 -0.629 .043 -0.618  .009 -0.350 13
LQ - Public Services -0.653  .000 -0.640 .001 -0.780 .000 -1.000 .002 -0.570  .009 -0.300 136
Constant 4360 .620 -29.854  .004 -16.430 075 -1.418 912 4359 594 -13.513 152
N 9,831

Pseudo R? .106

v 5,187

Log-Likelihood -21,984
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Table A.2 (Continued): Estimation Results of the Multinomial Logit Model for a Local Radius of Influence of 2,000 Meters

(7) ©) (10) (1 (12) (13) (14)
Hotels &
Construction Restaurant Other Serv. FIRE KIBS Arts & Cult. Public Serv.

Independent Variables Coef. Sign.t Coef. Sign.t Coef. Sign.t Coef. Sign.t Coef. Sign.t Coef.  Sign.t Coef.  Sign.t

Total employment (log) -0.333  0.000 0.147 0.014 -1.324  0.000 -0.209 0.004 -0.496 0.000 -0.210  0.009 0.232 0.000
Employment in the vicinity (log) -0.014 0.822 0.038 0.536 0.239 0.000 0.419 0.000 0.363 0.000 0.121 0.107 0.208 0.000
Herfindahl Index 1.916 0.034 3.412  0.000 2908 0.001 -1.278 0415 3.105 0.003 3.586  0.000 2.171 0.015
Distance to Rimouski in m. (log) 0.000 1.000 0.116 0.140 0.013  0.861 -0.120 0.195 -0.013  0.877 -0.012  0.898 0.127 0.081
Distance to Riviére-du-Loup in m. (log) ~ -0.041 0.513 -0.022  0.700 0.059  0.269 -0.156 0.015 -0.011 0.855 -0.010  0.890 0.065 0.223
Distance to Matane in m. (log) -0.067  0.497 0.080 0.388 0.024 0.779 -0.319 0.003 0.013  0.898 -0.146  0.195 0.131 0.122
Distance to Amqui in m. (log) -0.013  0.876 0.115 0.162 0.059 0.414 -0.157  0.074 0.006 0.947 -0.002  0.987 0.098 0.172
Distance to Québec in m. (log) -0.064  0.899 0.643 0.170 -0.048 0.911 -0.531 0.337 -0.303  0.560 -0.635  0.270 0.614 0.152
LQ - Agriculture -0.146  0.295 -0.337 0.013 -0.234  0.102 -0.017 0.928 -0.332 0.037 -0.323  0.032 -0.161 0.287
LQ - Resources & Extraction -0.036  0.382 -0.066 0.098 -0.082  0.052 -0.121  0.053 -0.163 0.004 -0.091  0.055 -0.042 0.336
LQ - Manufacturing Industries 0.159 0.106 -0.060 0.550 0.102  0.308 -0.293  0.038 0.031 0.780 -0.220  0.073 -0.064 0.551
LQ - Wholesale Trade Industries -0.022  0.779 -0.144  0.066 -0.078  0.323 -0.280 0.013 -0.142 0.117 -0.146  0.105 -0.192 0.025
LQ - Retail Trade Industries 0.105 0.093 -0.023 0.729 -0.011  0.866 -0.022  0.806 -0.008 0.917 0.009  0.906 -0.138 0.055
LQ - Transport & Warehouse -0.039  0.708 0.099 0.293 0.120 0.216 0.183  0.149 -0.152  0.232 -0.029  0.800 0.166 0.098
LQ - Construction Industries -0.082  0.682 -0.188 0.334 -0.173  0.383 -0.432  0.108 -0.359 0.119 -0.376  0.116 -0.196 0.345
LQ - Proximity Trade Industries -0.074 0.319 -0.144  0.052 -0.036  0.622 -0.076  0.437 -0.066 0.423 -0.093  0.250 0.015 0.839
LQ - Hotels & Restaurant Industries -0.241  0.055 -0.271 0.026 -0.121  0.278 -1.374  0.000 -0.177 0.215 -0.288  0.064 0.027 0.809
LQ - Other services 0.160 0.281 0.105 0.480 -0.082  0.586 0.131 0.502 0.037 0.826 0.184  0.266 0.042 0.787
LQO - FIRE -0.122  0.124 -0.041 0.533 -0.039  0.572 -0.109 0.256 -0.038 0.617 -0.022  0.752 -0.020 0.777
LQO-KIBS -0.352  0.002 -0.222  0.032 -0.223  0.042 -0.394 0.010 -0.318 0.011 -0.292  0.013 -0.186 0.107
LQ - Arts & Culture Industries -0.303  0.152 -0.613 0.003 -0.473  0.028 -0.223  0.439 -0.894 0.000 -0.588  0.011 -0.391 0.083
LQ - Public Services -0.556 0.006 -0.492  0.009 -0.446  0.023 0.024 0925 -0.743  0.002 -0.590 0.006 -0.430 0.038
Constant 4191  0.634 -9.458 0.250 1418  0.851 15319 0.116 5.095 0.580 11.152  0.274 -11.967  0.114

Legend: T indicates the p-value; significant coefficients at p < .99 are in bold; Reference: Economic Activity 8 (Proximity Retail Trade)
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