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Abstract

The geographical location of an establishment is a strategic decision of major
importance for companies. In the case of franchising, the peculiarities of the system
render this decision of vital importance. The objectives of this work are threefold:
a) to identify hotspots of franchise establishments; b) to perform an analysis of the
distance between establishments; and c) to specify a weighted geographical regres-
sion model to estimate the influence of income, population density, and percentage
of commercial area of the municipalities on the number of establishments of the
franchises located in the chosen municipalities. To this end, 1,508 establishments
belonging to seven franchising chains operating in Spain have been selected. The
results show that there is an agglomeration of establishments in various geographical
areas. Geographically weighted regression also confirms that the variables analysed
constitute good predictors of the number of establishments in each municipality.

Keywords Franchising - Location - Outlet - ArcGis

Introduction

A fundamental strategic decision for the viability of a business and for its sur-
vival involves the physical location of a company, which is contingent upon vari-
ous factors that may foster or handicap the present and future economic activity
of the company (Guimaries et al., 2000). The selection of the location for a large
company is ordinarily made only once, although relocation may be possible if its
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objectives are not met. The most common problems that arise from the unsuitable
location of a company include the distance from the consumer markets, the dif-
ficulties in the supply of raw materials and services, the unavailability of a quali-
fied workforce, and the increase in transport costs. Although the concept of loca-
tion constitutes a key aspect in the literature on retail or entrepreneurship (Cuervo,
2008; Molina-Morales et al., 2014), in the case of franchising it appears to have
been dismissed out of hand (EI Akremi et al., 2015). Discussions regarding locali-
sation in franchising have been limited to evaluating the costs of control between
the franchisor and the establishments of the chain (Bitti et al., 2019; Perryman &
Combs, 2012).

However, franchising presents a particular and fundamental context to study
geographical location. In a franchising chain, the franchisor develops a brand and
business concept by contracting independent establishments: the franchisees. Geo-
graphical potential creates business opportunities and motivates the decision regard-
ing where to locate new establishments (Bitti et al., 2019).

Hence, franchising is a business model that consists of reproducing or replicating
the business concept through the opening of new establishments. The opening of
new establishments of a chain brings advantages for the chain itself, such as helping
to increase revenues, to increase the presence of the brand in the market, and to ren-
der the market area less attractive for competitors (Ghosh & Craig, 1991; Ramirez-
Hurtado, 2017). These establishments may be owned by the franchisor or owned by
the franchisees. The location of these franchised establishments is a delicate deci-
sion for several reasons. On the one hand, the inappropriate location of an establish-
ment can generate losses for both the franchisee and the franchisor and can even
trigger the closure of the establishment (Faganha et al., 2013). On the other hand,
the inappropriate location of an establishment can generate a decrease in sales to the
benefit of another establishment nearby, whether it be of the same brand or another
(Oh, 2016). Therefore, the location of the establishment of a franchising chain is a
decision that requires the careful study of a set of influencing factors (Kimelberg &
Williams, 2013) in order not to commit mistakes and to achieve success. Variables,
such as the population density of the place to open an establishment and the income
of its inhabitants, among others, directly influence the location of a franchise estab-
lishment (Youn & Lee, 2016).

Given the above, the objective of this work is to carry out an analysis of the
location of the establishments of franchising chains. In order to achieve this gen-
eral objective, three sub-objectives must first be established: a) identify hotspots of
establishments to observe in which geographical areas these establishments are con-
centrated; b) carry out an analysis of the distance between establishments to identify
possible strategies of the franchising chains; and c) perform a regression analysis
to identify the factors that chains utilise to locate their establishments. Among the
factors that are going to be studied are the population density, the income of indi-
viduals, and the commercial area of the zone. For data analysis, a geographic infor-
mation system (GIS) is used. To this end, the data is georeferenced, and, with the
help of GIS software (ARCGIS), spatial statistical analysis is carried out that subse-
quently helps towards achieving the objectives.
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In order to pursue this objective, seven franchising chains have been selected that
operate in the franchise market in Spain. The choice of these brands is based on the
fact that they are brands from traditional sectors in franchising (such as travel agen-
cies, restaurants, opticians, urgent transport, and car repair) and/or for operational
reasons to obtain data referring to the geographical coordinates of the establishments.

The work data has been applied to the case of Spain. There are several reasons for
this choice. In the first place, Spain is one of the main economies of the European
Union, with trade as a strategic sector for the development of its economy. Second,
franchising in Spain constitutes a major part of its retail business. In fact, in 2016,
up to 15% of retail trade used the franchising system as a formula for expansion: a
percentage that 15 years ago stood at only 3% (AEF, 2021). Thirdly, the franchise
system in Spain is fully consolidated and continues to grow. Currently, it is a sys-
tem with 1,381 chains that represent a total of 77,819 establishments, which contrib-
ute a turnover of more than 26,000 million euros and generate more than 290,000
jobs (AEF, 2021). Lastly, very few studies have analysed the issue of the location
of franchising chain establishments. In the particular case of Spain, to the best of
our knowledge, there are no studies in the scientific literature that have analytically
addressed this issue.

This article contributes knowledge to the scarce literature that exists regarding
the geographical location of franchising chain establishments, and hence presents a
significant degree of originality.

The article is organised as follows. "Decisions regarding the location of establish-
ments in franchising chains" section discusses the theoretical arguments that justify
the importance of location for the opening/closing of franchising chain establish-
ments. "Methodology" section reveals the data source and discusses the variables
and presents the GIS instrument. "Results of the statistical-spatial analysis" section
presents the results and contains a discussion of the empirical results. Lastly, several
conclusions and future lines of research are included.

Decisions regarding the location of establishments in franchising chains

The decision as to where to locate a business is a critical factor. Many variables
influence the suitability of a place, such as the flow of people, the per capita income
of citizens, the level of attraction of the area, and the price per square metre. In
the case of franchise establishments, the decision regarding location is even more
complicated since it has to comply with the dictates of internal regulations and a
specific corporate image. Although certain chains assume the final assignment of
the location, the most common is that the search for the premises is shared between
the head office and the franchisee. On the one hand, the head office provides experi-
ence and a systematised process, which the novice entrepreneur lacks. On the other
hand, the franchisee best knows their own economic capacity and the area. A third
option entails the responsibility for finding the ideal location falling exclusively on
the franchisee’s shoulders. Whichever the case, there are occasions on which the
franchisor-franchisee relationship is not exempt from conflict, due to the location of
the establishment.
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In a franchise distribution system, where the establishments in the chain are not
necessarily the property of the same owner, the objective of the franchisor may be
in conflict with the individual objective of the franchisee (Blancas-Peral et al., 2014;
Ramirez-Hurtado et al., 2011). In other words, the franchisor may want to open a
new establishment of its property close to the original franchised establishment in
an effort to maximise its profits or its participation in the market. In this situation,
the phenomenon of cannibalisation arises, that is, the loss of market share for the
existing establishments of the chain due to the market capture of the new establish-
ment. In this case, a certain balance between the objectives of the franchisor and the
objectives of the franchisees is desirable. Therefore, two objectives are involved that
are normally found in conflict: the maximisation of the franchisor’s market share
and the minimisation of cannibalisation (Suarez-Vega & Santos-Pefiate, 2014) or, in
other words, the maximisation of the income of the chain and the maximisation of
the income of a franchised establishment (Kaufmann & Rangan, 1990; Zeller et al.,
1980). In this way, the distance between establishments becomes a major strategic
variable in location decisions which, if not managed well, becomes a source of con-
flict (Kwong-yin Fock, 2001). The franchisor will tend to maximise the number
of franchised establishments by minimising the distance between the franchisees.
Simultaneously, the franchisor provides a minimum threshold to the franchisees to
facilitate their survival and keep the franchisees working for the chain. However, the
franchisees prefer to maximise their own market territory and seek a niche market
without competition from other franchisees.

In the extensive empirical literature on franchises, location decisions appear to be
a largely neglected problem. However, franchising represents a rich context for the
analysis of the impact of decisions regarding the location of establishments. Loca-
tion is a crucial decision that affects other future decisions, such as closing an estab-
lishment in the presence of another or more of its competitors, or in the presence
of other brands, and/or opening a new establishment. In fact, Rosado-Serrano et al.
(2019) hold that an optimal mix of company-owned and franchise outlets reduces
agency costs and accelerates growth. According to these authors, due to the impor-
tance of spatial models for companies, much more research is needed on distance-
related aspects. Furthermore, location is significant as a source of conflict between
the franchisor and franchisees (Kwong-yin Fock, 2001).

Regarding the closure of a franchising chain establishment, location aspects can
play a decisive role in survival (Facanha et al., 2013) and in the financial perfor-
mance of franchisees (Xiao et al., 2012).

As regards the location of a new establishment of a franchising chain, economic
analyses of the profitability of investments in franchises are necessary and these jus-
tify the investments therein; these analyses, however, should also take into account
everything related with the average income and population in the area (Hasanov,
2019). This author shows that the number of residents has proven to be a major fac-
tor in the decisions regarding the location of a franchise establishment, since it is
reasonable to open points of sale in areas with a certain average population above
that of the average of the total population. In contrast, in less populated areas, it
would be justified to open franchises if they were located in high-frequency places,
such as motorways and tourist destinations, and visited by a large number of national
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or foreign tourists or people in transit. Along these lines, Wiese (2017) looks for
specific patterns in the selection of specific locations for restaurant franchises within
large cities and finds that urban locations with easy access to main roads, high com-
mercial traffic, and of more affluence are preferred. In analysing the location strat-
egy of Starbucks in a Korean province, Youn and Lee (2016) found that the num-
ber of Starbucks establishments was positively and strongly related to commercial
areas with a large floating population. Lee and Kim (2015) found other factors in
the coffee franchise sector, such as the business district environment, accessibility,
economic efficiency, competitors, and establishment characteristics, respectively.
Ghaemi et al. (2014) proposed the calculation of optimal locations, thereby finding
a location to open a new establishment in such a way as to maximise the number of
potential customers in the establishment, that is, by considering the number of peo-
ple who live near the establishment.

Another aspect to take into consideration when deciding where to locate fran-
chises involves the phenomenon of commercial gentrification. This phenomenon
refers to the process of transformation of the commercial environment of an urban
area, usually located in city centres, into high-density areas, as a result of the arrival
of residents with greater purchasing power and the consequent reconfiguration of
the commercial fabric. This change in the commercial scenario has encouraged large
chains and franchises, without abandoning peripheral shopping centres, to locate,
expand, or reform in urban centres, thereby attracting customers who shop within
the city centre. This can lead to a decrease in travel and the promotion of public
transport for a certain segment of the population. At the same time, in the more
recently developed neighbourhoods, spaces are beginning to be configured where
commercial activity is scarce, thereby increasing motorisation since the population
have to travel by car in order to purchase goods (Wrigley & Dolega, 2011).

Competition constitutes another factor that has also been taken into account in
the location since it influences the pricing strategy of those chains in the same sec-
tor (Kalnins, 2003). Therefore, if the prices in nearby restaurants of different chains
were spatially correlated, it would be concluded that customers see their meals as
substitutes. In this case, price reduction would be likely to be effective in taking
market share from the competition. Furthermore, a relationship between the prices
of nearby restaurants within a chain would indicate that the establishments are close
enough for consumers to see them as substitutes. Kalnins (2003) found that con-
sumers do not see hamburgers from different fast-food chains as substitutes because
their establishments are located close together. However, it did find that there were
price correlations in nearby establishments within each chain. This finding for the
author indicates that the restaurants of a certain chain are sufficiently close to one
another to be in competition with each other.

Beatty and Smith (1987) stated that the greater the market coverage or distribu-
tion intensity, the stronger the repeat purchase of the brand and the stronger the value
of the brand with respect to the competition. Conversely, lower distribution intensity,
or a more selective distribution, would be associated with a greater search by the
consumers or with the search effort within a market. Indeed, saturated markets can
be found by calculating market coverage in such a way that they condition the prof-
itability of franchised establishments and make it difficult for new establishments
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to locate. A saturated market runs the risk of reducing sales per establishment, of
increasing the likelihood that the franchisee will operate in underperforming loca-
tions, and of reducing demand for new franchisees.

The franchisor allows a franchisee to open an establishment in a specific place,
in accordance, in the majority of chains, with a territorial exclusivity clause to
ensure that the franchisee is guaranteed a certain level of sales and does not enter
into competition with other establishments, whether they be franchisees or their
own establishments, of the same brand. These territorial restrictions are suggested
as a mechanism to control spatial conflicts in franchising chains. However, it is
true that not all brands include this exclusivity clause, and not all franchisors act to
protect their franchisees from competing with each other. Chaudhuri et al. (2001)
concluded in their work on location-based franchise theory that franchisors chose
the most profitable locations to open establishments owned by themselves while
they left the franchisees to open their establishments in less profitable locations.
It should be borne in mind that, although experienced entrepreneurs tend to make
quick but prudent decisions when responding to new challenges (Acharya & Berry,
2023), the large size of a company exerts a positive impact on the its profitability
(Fonseca et al., 2022).

In short, it appears that factors such as distance between establishments, agglom-
eration, and population are elements that should be taken into account when opening
a new establishment. For all these reasons, this work strives towards providing a
geographical study of these factors in the case of the franchise. Furthermore, other
major economic factors such as income and commercial area of the municipalities
have also been included in this analysis.

Methodology
Sample

In order to carry out this study, a sample was obtained of 1,508 establishments
belonging to seven franchise brands from a variety of sectors in Spain. Table 1 shows
the breakdown of establishments in terms of franchise brand and sector. The selec-
tion of these brands is justified in two ways. In the first place, they are all brands
of traditional sectors in franchising (such as travel agencies, restaurants, opticians,
urgent transport, and car repair), and secondly, for operational reasons whereby data
is obtained referring to the geographical coordinates of the establishments.

The selected chains and number of establishments are described below:

Location of establishments
All the establishments of each chain were identified through the website of each

brand. The full address of each establishment appeared on these pages. Once all
these addresses were collected, they were geographically located.
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Table 1 Selected chains and number of establishments

Brand Sector N° of establishments in % of
the sample establishments
in the sample

La Ventana Natural Herbalist and Dietetics 146 9.68%
General Optica Opticians 261 17.31%
Lizarran Restoration 106 7.03%
Centro Midas Car repair 154 10.21%
Mail Boxes Messaging 223 14.79%
Nautalia Travel agency 219 14.52%
B The Travel Brand Travel agency 399 26.46%
TOTAL 1,508 100%

Two tools were used in the geographical location process. First, the Google My
Maps tool was utilised to geocode the addresses, that is, to convert the addresses
into WGS84 geographical coordinates. The functionalities of Esri’s ArcMap geo-
spatial processing program were then employed to project the data to the UTM
coordinate system legally established for the Spanish territory, which is ETRS89.
This process is undertaken in order to perform distance analysis more accurately,
since the chord distances employed by ArcGIS when using a geographical coor-
dinate system fail to provide a good estimate of geodesic distances beyond 30
degrees (Esri, 2018). In this way, a GIS database is attained with the geographical
location of the establishments.

Variables

In order to analyse the relationship between the location of the establishments
and other potentially related variables, a GIS database was developed where the
study area is Spain. The database includes:

1. Municipal precincts. Iberian Peninsula and Canary Islands. Name and area of the
municipalities.

2. Population of the municipalities. Demographic data, including the 2018 popula-
tion according to the census of the National Institute of Statistics.

3. Average gross income. Income in municipalities with more than 1,000 inhabit-
ants, AEAT data has been completed for the Basque Country with data from the
Euskadi Statistical Agency.

4. Commercial area.

All the data listed above has been compiled for all existing municipalities in

Spain. The sources of the data are listed in Table 2.
The data was analysed with ArcGIS software of Esri.
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Table 2 Data sources

Data Source

Establishments of franchising chains Websites of brands
Name and area of municipalities Municipal precincts and boundary lines. IGN
http://centrodedescargas.cnig.es/CentroDescargas/documentos/
atom/au/lineas_limite_gml.zip

Population of the municipalities Municipal register. National Institute of Statistics
https://www.ine.es/dynt3/inebase/es/index.htm?padre=517&
capsel=525
Census districts in the municipalities https://www.ine.es/censos2011_datos/cenl1_datos_resultados_
seccen.htm
Average gross income Income in municipalities with more than 1,000 inhabitants

AEAT and Euskadi Statistics Agency
https://www.agenciatributaria.es/ AEAT/Contenidos_Comun
es/La_Agencia_Tributaria/Estadisticas/Publicaciones/sites/
irpfmunicipios_ccaa/2018/jrubik4235c61f8b9bade405a
5632024b117¢5b6402f21.html
and https://www.euskadi.eus/t64amVisorWar/t64alndicadores.jsp

Commercial area Commercial surface SIOSE land use database
http://centrodedescargas.cnig.es/CentroDescargas/
buscadorCatalogo.do?codFamilia=SIOSE

IGN National Geographic Institute, INE National Institute of Statistics, AEAT State Tax Administration
Agency, SIOSE Land Occupation Information System in Spain

Results of the statistical-spatial analysis
Location of establishments

First, the map of the georeferenced establishments was obtained. In Fig. 1, it can be
observed that there are several geographical areas with a high density of establish-
ments. These areas correspond to the central area of Madrid, Barcelona, the coast of
Valencia, Murcia, and Alicante, the Basque Country, Galicia, and Andalusia. It can
therefore be highlighted that the establishments of the different chains are located
throughout the Spanish territory, and largely concentrated in various geographical
areas of Spain.

In order to corroborate the previous result, we have utilised the Moran index
(Moran, 1950). This index is a global indicator of autocorrelation, which consid-
ers all the data as a set and calculates the mean of the total data and then compares
the individual items of data with this total mean. The distribution of establishments
throughout the region can thus be determined either as a random spatial unit or with
a specific pattern, as can the distribution of the data (grouped, dispersed, and ran-
dom). Moran’s autocorrelation lies between -1 and+1. In the Moran index, the null
hypothesis is that there is no spatial autocorrelation between the variables, and H1
is based on the spatial autocorrelation between the variables. The significance of
the Moran index is calculated using P and Z scores. If the index is not significant,
then HO is accepted, in which the Moran index is close to zero and indicates that
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Fig. 1 Location of establishments

there is no relationship between the variables, and that their distribution is random.
If the Moran index is significant and positive, then the resulting coefficient will lie
between 0 and+1, thereby indicating a positive relationship between the variables
and their cluster distribution. If the Moran index is significant and negative, then the
coefficient lies between 0 and -1, thereby indicating a negative relationship between
the variables and a scattered distribution thereof. In Fig. 2, it can be observed, at a
confidence level of 99%, that the establishments are located in the form of clusters,
which corroborates the result achieved in the initial map.

Obtaining hotspots

Moran’s index has enabled us to ascertain that the establishments of the various
franchising chains are not geographically dispersed, but rather are grouped into
clusters. This leads us to conduct a local concentration analysis to determine where
these hotspots are located.

Hotspot analysis of the establishments has been carried out using municipal dis-
tricts and bins as the spatial unit, while the Getis-Ord Gi* statistic has been used as
a methodology (Getis & Ord, 1992). This tool works by searching for each feature
within the context of neighbouring features. Applied to our case, a municipal district
or bin with a high number of establishments is interesting but may fail to qualify as
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Fig.2 Moran’s index for all the establishments analysed

a statistically significant hotspot. In order to be a statistically significant hotspot,
not only must a district have a high value, but it must also be surrounded by other
features with high values. The local sum for a district and its neighbours is propor-
tionally compared to the sum of all entities; when the local sum varies widely from
that expected and the difference is too large to be the result of random choice, then a
statistically significant z-score is the result.

The Getis-Ord Gi* statistic is given by:

2w = XX Wi

no 2 N 2
n 2= W,-,,-_(Zj=1 wij)

n—1

G =

1

)]
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where x; is the value of the attribute for entity j, w;; is the spatial weight between
entity i and j, n is equal to the total number of entities and:

— 1 n
X= 2 2% 2)

The Gi* statistic returned for each feature in the dataset is a z-score. For positive
z-scores that are statistically significant, the larger the z-score, the more intense the
clustering of high values (hotspot). For negative z-scores that are statistically signifi-
cant, the smaller the z-score, the more intense the clustering of low values (cold spot).

Hotspot analysis has been carried out with various spatial units in order to
compare results: on the one hand, bins are used, and on the other hand, the cen-
sus districts are employed. For the analysis of the bins, grids with a side distance
of 2,000 m have been constructed. Similarly, it has been deemed appropriate to
consider a neighbourhood distance of 3,000 m, whereby establishments in areas
around the bins of a maximum of 3 kms can be considered neighbours. Hotspot
analysis evaluates the number of establishments in each area and that of its neigh-
bours, and if the results are significantly higher than would be expected in a ran-
dom sample, then it considers the area to be a hotspot. Since the figure of hotspots
using the bins is not very illustrative, it has been decided to include the figure of
hotspots using the census districts (Fig. 3), where the municipalities are repre-
sented for better visualisation.

A detailed analysis of the hotspots enables the municipalities that constitute the
hotspots to be identified with a confidence level of 99%: Oviedo, Gijon, Valladolid,
Seville, Madrid, Alicante, Valencia, Barcelona, Bilbao, and Zaragoza. If the con-
fidence level is lowered to 95%, then the following hotspots should be added: A
Coruila, Malaga, Reus, Hospitalet, and Santa Coloma.

It can therefore be deduced that the pattern of hot and cold spots in franchis-
ing chain establishments largely coincides with the pattern of hot and cold spots
in Spain, and hence the opening of new establishments can be explained through
demographic factors.

Distance analysis

Another of the objectives set out in this work involves the analysis of the distances
between the establishments of the franchising chains. This is intended to study
whether the establishments of a brand are located at points close to other brands or,
in contrast, they are located near establishments of the brand itself. To this end, we
have first carried out an analysis of the minimum distances to other establishments.
Table 3 shows the mean of the minimum distance to another establishment, together
with the standard deviation.
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In Table 3, it can be observed that the brand whose establishments are clos-
est to other establishments (albeit its own brand or another brand) is B the Travel
Brand, followed by La Ventana Natural, and Lizarrdn. It is true that in the case of
B The Travel Brand it can be justified because it is the chain with the largest num-
ber of establishments and thus covers a larger geographical area. The probability
that the establishments of the brand B The Travel Brand suffer from a problem of

Table 3 Analysis of the minimum distance to the nearest neighbour

Brand

Average of the minimum distances
(in metres)

Standard deviation of the
minimum distances
(in metres)

B The Travel Brand
General Optica

La Ventana Natural
Lizarran

Mail Boxes

Midas

Nautalia

7,930.97

15,570.84
12,258.72
12,690.53
15,828.36
14,476.63
17,153.87

14,138.03
27,637.84
22,054.53
30,320.43
32,576.72
24,258.85
28,755.51
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cannibalisation is high. This probability is reinforced if we take into account that this
brand does not require exclusivity clauses in its contract for future franchisees. How-
ever, Lizarrdn is the chain in the restaurant sector that has the least number of estab-
lishments among those analysed. It can therefore be concluded that the Lizarrdn
establishments are located in those areas where another establishment of one of the
chains is nearby, thereby avoiding the problem of cannibalisation. This may be due
to the fact that the brand requires its future franchisees to open an establishment
in places with at least a minimum population that the franchisor will study in each
case, among other requirements related to the location. At the opposite extreme are
Nautalia and Mail Boxes, which are the brands with the furthest nearest-neighbour
distances, which means that the establishments of these brands are not as close to
other establishments. It therefore follows that Nautalia and B The Travel Brand do
not apply a proximity location strategy, that is, where a B The Travel Brand fran-
chised establishment opens, another Nautalia establishment does not open nearby
and vice versa.

If we analyse each chain individually, we can see that 32.33% of the B The Travel
Brand establishments have a General Optica establishment as their closest neigh-
bour, while for 24.81% of the establishments of this brand, their nearest neighbour
is a Nautalia establishment. It is observed that among the closest neighbours there is
no pattern that could indicate that there is an association by sector. For example, the
closest establishments of B the Travel Brand are not those of Nautalia, nor are those
of Nautalia those of B the Travel Brand, and hence there is no association within
the travel agency sector. The same situation occurs in the remaining sectors. All this
information is collected in Fig. 4.

From the analysis above, we can deduce that there is no defined pattern for the
location of establishments, since the brands of the same sector are not located as
close as possible to other brands of the same sector. In the same way, the minimum
distance is different in each brand, and hence it can be confirmed that there is no
clear pattern in terms of the distance to place one establishment next to another.

Lastly, a third objective of this work involves establishing a multiple regression
model to explain the variable number of establishments as a function of population
density, the income of individuals in that area, and the percentage of commercial
area existing in that area.

Geographically Weighted Regression (GWR)

Geographically Weighted Regression is a purely local model and is based on a spa-
tial disaggregation of a classic regression model in which the local parameter esti-
mates are generated by “borrowing data” from surrounding locations and then cali-
brating separate models for each location (Fotheringham et al., 2002).

Standard models, such as those calibrated by OLS regression, assume that
the processes generating the data are the same across space. Geographically
Weighted Regression removes this assumption and allows processes to vary
over space. It does this by calibrating a separate regression model at each loca-
tion by borrowing data from nearby locations and weighting this data in terms of
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Fig.4 Nearest neighbour in terms of the brands analysed
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the distance from the regression point such that data from locations nearer to the
regression point are weighted more than data from locations further afield. This
approach is a generalisation of kernel regression concepts (Cleveland, 1979), and
has significant and powerful meaning in the context of spatial statistics. The rate
at which the weights of locations decline as distance increases is controlled by a
bandwidth, which is optimised in the GWR calibration procedure. This regression
is formulated as

k

yi = Zﬁij * X+ g
=1
where, for the observation at locationi € {1,2,...,n}, y; is the response variable, X;i
is the jth predictor variable, j {1,2,...,k}, ﬂl:,- is the jth parameter, and ¢, is the error

term. The GWR calibration for the (k, 1) coefficients at location i in matrix form is
given by f(i) = (X'W(@i)X) " X'W(@O)Y i€ {1,2,...,n}, where X is the (n, k) matrix
of predictor variables, y is the (n, 1) response variable, and W(i) is the (n, n) diagonal
spatial weighting matrix for location i with the diagonal elements representing the
weights attached to each location. W(i) is calculated based on a specified wernel
function and bandwidth.

Working with GWR is carried out by specifying a traditional OLS model. The
OLS results are analysed to ascertain whether the relationships between the variables
may differ depending on space: if so, then GWR may be an appropriate next step.

Through this procedure, it is intended to ascertain whether the number of
establishments in each municipality can be explained by the variables represent-
ing population density of the municipality, average income of the municipality,
and percentage of commercial area over the total area of the municipality. To this
end, a linear regression using the ordinary least squares method is first employed.
The results are presented in Table 4.

Table 4 shows that the variables of average income and population density are
significant at 99%, while the percentage of commercial area is not significant. On
the other hand, the analysis of the waste generated from OLS (see Fig. 5) shows
us that the OLS model systematically overestimates or underestimates the number
of establishments for certain areas. The hotspot locations are the locations where
the residuals are spatially correlated.

Furthermore, if the diagnostic statistics of the OLS regression are analysed,
it can be observed that this approach is not the best for the analysis of the rela-
tionship between the dependent variable and the explanatory variables (Table 5).
On the one hand, the adjusted R-squared coefficient shows that only 5.7% of the
variation in the number of establishments could be explained by the variation in
independent variables. On the other hand, although the Koenker statistic (BP) is
not statistically significant (p =0.276), Moran’s I value shows that the residuals
generated from the OLS regression are not statistically random (p <0.05), which
indicates that the residuals are spatially correlated and the Jarque-Bera (JB) sta-
tistic is statistically significant, thereby indicating that the OLS model is biased.

Since it has been found that regression with the OLS procedure is unsuitable
for the data in this work, a GWR regression has been used with ArcGIS software.
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Fig.5 OLS residual analysis

Geographically weighted regression results

The choice of kernel and bandwidth function is critical when using GWR (Guo
et al., 2008; Pirdavani et al., 2014). There are two types of kernels in GWR: fixed
and adaptive. In our study, the fixed kernel is chosen, where neighbours are selected
based on a distance threshold, and the spatial extent of our analysis is kept constant.

On the other hand, there are three bandwidth options in GWR: AICc, CV, and
the bandwidth parameter. The bandwidth parameter method allows us to choose a
distance based on prior knowledge. Since the complexity of a GWR model involves
both the number of variables and the chosen bandwidth, we have used AICc as a
criterion in the selection of our optimal model.

Our study implements an incremental bandwidth selection approach to choose the
best bandwidth to achieve an optimal GWR model. With this approach, GWR is run
multiple times with gradually varying bandwidths. The optimal distance for GWR

Table 5 Statistics for the diagnosis of the OLS regression

OLS Diagnosis Moran’s Global
Summary
AIC  28100.115 F-Prob 0.000 JB 15044208.203 Moran’s index 0.019
AICc 28100.240 Wald 290.574 JB-Prob 0.000 Expected index —0.000
R? 0.060 Wald-Prob 0.000 Sigma2 237.194 Difference 0.000
Ade2 0.057 Koenker (BP) 14,400 7. score 7.045
F-Stat 17.893 Koenker (BP) 0.276 p value 0.000
-Prob
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analysis is selected based on two criteria: (1) the GWR residuals must be randomly
distributed; and (2) the value of the Akaike Information Criterion (AICc) must be less
than that of models with other bandwidths. Based on the first criterion, the p-values
for Moran’s I of the residuals are greater than 0.05 when the distance is 5000 m. Based
on the second criterion, the GWR models that use a distance of 5000 m performed
better than the other models. The distance of 5000 m meets the specified criteria and is
a reasonable distance around which the number of establishments might have the most
influence. Therefore, a bandwidth of 5000 m was chosen as the optimal GWR model.
Table 6 shows the AICc, R?, adjusted R? values, and Moran’s I values of the residuals
for the different distances utilised in the GWR analysis.

The adjusted values of R? show that the variation of independent variables could
explain 93% of the number of establishments, which is a much higher percentage
than that explained in the OLS analysis (5.7%).

Figure 6 shows the analysis of the GWR residuals when 5000 m is used as the
bandwidth. Compared to the OLS results, the residuals from fewer areas are concen-
trated, which indicates that GWR has avoided spatial autocorrelation in the residuals.

Figure 7 shows the local R-squared values derived from the GWR analysis with
the optimal bandwidth. Although the adjusted global R-squared is 93% for the GWR
analysis, the local R-squared values are not the same at all locations. The local
R-squared map clearly shows that the relationship between the number of establish-
ments and the environment varies in space. The residual distribution map shows that
there is no serious spatial autocorrelation problem in the residuals, since most of the
standard residuals lie within the range of -1.96 to 1.96 (95% confidence level).

Table 7 presents the results of the GWR regression. For the analysis of the spa-
tial non-stationarity of the relationships, descriptive statistics for each independ-
ent variable appear. As shown in the table, all variables have positive and negative
coefficients which indicate that a built environment variable may have opposing
associations with the number of establishments in different areas. For example, the

Table 6 Different bandwidths (distances) used for GWR analysis and related statistics

Different bandwidths (distances) for GWR analysis

Distance AlCc R? Adjusted R? Moran’s I z-score p-value
(metres)

4000 2380.35 0.967121 0.84033 -0.16024 -4.06103 4.9E-05
4500 2680.766 0.954592 0.817565 -0.12406 -3.5782 0.00035
5000 3318.42873 0.937196 0.937196 0.002825 0.10756 0.91434
5500 4018.70374 0.909819 0.697257 0.057475 2.09885 0.03583
6000 4545.57146 0.879452 0.635121 -0.17084 -6.84527 0

6500 5016.53829 0.840292 0.561115 -0.0097 -2.15311 0.03131
7000 5604.06967 0.797078 0.473596 -0.10441 -4.90675 1E-06
7500 6240.0025 0.915255 0.79447 -0.10643 -5.30448 0

8000 7038.80929 0.895313 0.755201 -0.11689 -6.1624 0

8500 7780.6545 0.872723 0.712386 -0.11617 -6.43791 0

Moran’s I and z-score are values for residuals. The GWR residuals are statistically non random if
p-value. The bold band bandwitdth is the optimal distance selected for this study
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Fig.6 GWR residual analysis (using 5000 m as the bandwidth)
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population density variable is positively correlated with the dependent variable of
the number of establishments in approximately 67% of the municipalities in our area
of study. The same occurs with the variables representing rent and percentage of
commercial area over the total area. Both in the population density variable and in
the percentage of commercial area variable there is a dominant direction, since the

N
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Fig. 7 Geographical distribution of local R-squared values
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Table 7 Summary of GWR regression results

Independent variables Coefficient Percentage of
municipalities with
positive/negative
coefficients

Minimum Median Maximum Negative Positive

Population density -1.7E+308 -10,518 17624.9443 33.14% 66.86%

Disposable income -1.79E+308 0 143453.556 44.20% 55.80%

Percentage of commercial ~ -1.79E+308 -5.75E-06 0.01265524 32.87% 67.13%

area over total area

percentage of municipalities with positive coefficients is close to 70%. However, in
the income variable, a dominant direction is not observed in such a clear-cut way.

On the other hand, Figs. 8, 9, and 10 show the significance of the municipalities
in terms of each of the explanatory variables. It can be observed that, in the blue
areas, the relationship is negatively significant at 95%, while in the red areas the
relationship is positively significant at 95%.
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Fig. 8 Significance of the disposable income variable
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Fig.9 Significance of the population density variable

Discussion of the results

The analysis of the geographically weighted regression enables us to deduce that the
income, the population density, and the percentage of commercial area of the munic-
ipalities are indeed variables that influence the decision to open new establishments
in the franchising chains. However, this geographically weighted regression analysis
also reveals several contradictory results. The majority of the negative relationships
are found between the income level variable and the number of establishments of the
franchise brands under consideration. These negative relationships are weaker with
the variables representing population density and commercial area.

With respect to the level of income, it is observed that the franchise brands ana-
lysed do not behave in the same way in every area where they have opened estab-
lishments. In Madrid, Barcelona, Bilbao, and several of their municipalities, and
in Alicante, Seville, and Valladolid there is no positive relationship between the
level of income and the number of opened establishments. This behaviour may be
due to the existence of other variables that also intervene in the decision, such as
the price per square metre of commercial area and the flow of people. However,
in Zaragoza, Guadalajara, Segovia, Toledo, and Valencia, and in certain munici-
palities in Barcelona and Madrid, such as Alcala de Henares, there is a positive
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Fig. 10 Significance of the percentage of commercial area variable

relationship between the level of income and the number of opened establishments.
In general, it is observed that the franchisor allows the opening of medium-sized
establishments in cities with a high level of income. The results above show that that
the income, the population density, and the percentage of commercial area of the
municipalities influence the franchisees’ decision to open an establishment in one
city or another. However, these results may be conditioned by another factor devel-
oped in recent years, namely the existence of store-in-store franchisees. Through this
strategy, a large establishment (e.g., El Corte Inglés in Spain) rents out space within
its shop to a franchisee to operate a smaller shop within its premises. The store-in-
store approach, supported by a strong contractual relationship that fosters trust and
commitment, can constitute an effective model for brand and franchise expansion
(Rosado-Serrano & Navarro-Garcia, 2023).

B The Travel Brand is the only brand that has opened establishments in all the
aforementioned areas and that behaves in the manner described when opening estab-
lishments. The rest of the brands behave irregularly in the listed areas where there is
a negative relationship between income level and number of opened establishments.
However, these same brands have preferred Segovia to open their establishments in
order to serve a higher income level. The behaviour of B The Travel Brand can be
explained by analysing the franchise agreement where it is observed that the fran-
chisor does not require a minimum population size, exclusive area, preferred areas,
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or a preferred location in order to open an establishment. The rest of the brands do
include several of these clauses in their contract, such as a minimum area for the
establishment, its location, minimum population, exclusive area, and other require-
ments for the premises. A new discussion should therefore be initiated as to whether,
in addition to economic variables, there are variables related to the contract that
influence the decision regarding the location when opening an establishment.

With respect to the population density variable, it is also not observed that the
franchise brands analysed behave in the same way in all the areas where they have
opened establishments. However, there are fewer geographical areas where there is
a negative relationship between population density and the number of opened estab-
lishments. Specifically, the areas where this negative relationship occurs include
Zaragoza, Guadalajara, Segovia, Toledo, and Valencia, and in certain municipalities
of Barcelona and Alcala de Henares. In these areas with greater population density,
fewer opened establishments have been studied in terms of their brands. This behav-
iour may be due to the fact that in these places, franchisees and franchisors look for
a high frequency or flow of people. The restaurant sector brand, Lizarrdn, requires
its franchisees to locate their establishments at street level with a high density of
pedestrian traffic. However, the number of points where there is a positive relation-
ship between the population density variable and the number of opened establish-
ments is higher: Barcelona, Seville, Gijon, Alicante, Valencia, Tarragona, Bilbao,
Gerona, Salamanca, Toledo, Vigo, Oviedo, Vitoria, Huelva, and Segovia. Moreover,
there are numerous municipalities in Barcelona, several in Bilbao and Madrid, and
to a lesser extent in Malaga, Pontevedra, Valencia, and Tarragona.

As was the case with the income level, B The Travel Brand is the only brand that
has opened establishments in all the aforementioned areas and that behaves in the
manner described in order to open establishments. However, Nautalia and General
Optica are the brands that have opened franchised establishments in all the capitals
of the aforementioned provinces, due to their greater population density. One pos-
sible explanation is that the franchisors of Nautalia and General Optica demand a
minimum population for an establishment to be opened. Therefore, they look for
areas of greater population density. B The Travel Brand has the largest number of
opened establishments, followed by General Optica and Mail Boxes.

Lastly, there are very few areas referring to the commercial area where the
coefficients are statistically significant in a negative way. A negative relationship
is observed between this variable and the number of establishments opened in the
areas of Madrid, Gijon, and Segovia. In other words, the franchisors of the franchise
brands analysed do not open establishments in proportion to the commercial area
featured in certain areas such as Madrid, Gijon, and Segovia. This behaviour of the
brands may be due to the fact that neither the level of attraction of the area nor the
commercial traffic are high. In the rest of the areas mentioned in the previous vari-
ables, there is a positive relationship between the commercial area and the number
of opened establishments. In general, the brands analysed, and in particular Lizarrdn
and Mail Boxes, fail to take advantage of commercial areas to open a greater number
of establishments. This behaviour is reinforced if it is taken into account that, with
the exception of Nautalia, the remaining brands do not specify shopping areas as
their preferred location. Reasons why the commercial area of certain cities exerts
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no influence on the opening of franchised establishments may include that the city
possesses an insufficiently large floating population (Youn & Lee, 2016), or that it
is difficult to access, or that the area has an environment that is not beneficial to the
company (Lee & Kim, 2015).

Conclusions and business implications

The results of this work enable several conclusions to be drawn. In the first place,
it can be concluded that the establishments of franchising chains are grouped into
certain hotspots in Spain. In part, this result is logical since within the map of Spain
there are many geographical areas, such as mountains, that remain largely unpopu-
lated. The unequal distribution of the population in Spain is causing more franchised
establishments to open in those places where there is a greater population, giving
rise to a concentration of establishments and brands in specific areas. This issue
forces certain companies to be market competitors, although other companies do
cooperate with each other, since they can be their suppliers of goods or services.

Secondly, through the analysis of distances, we have found there to be no pattern
in terms of the location of establishments in one sector with others in the same sec-
tor. Despite this, location and geographical proximity remain highly relevant when
identifying externalities such as the generation of knowledge and technological
development (Audretsch, 1998). The location and minimal geographical proximity
of franchised establishments usually feature as contractual clauses in certain fran-
chises, and these define a certain pattern of behaviour.

Thirdly, the number of establishments of the franchising chains is influenced by
the disposable income of individuals in the geographical areas, by the population
density, and by the percentage of commercial area of the municipalities over the
total area of chosen municipalities. Many companies are located in areas with high
population density because this generates higher productivity (Holl, 2013). Simi-
larly, higher income can generate higher productivity, and it is therefore desirable to
establish new points of sale in areas of higher income. In relation to the percentage
of commercial area, there is a major polarisation of commercial activities in large
shopping malls. Some of these large areas are characterised by their functional spe-
cialisation and others by the synergy with compatible activities to obtain advantages
in terms of attraction and rationality in the use of communal services (Vecslir &
Font, 2009). Franchises have not remained immune to this phenomenon and many
of their chains try to establish points of sale in large commercial areas.

From the results attained herein, we can conclude that the level of income influ-
ences the opening of establishments of the franchise brands under study, although
this does depend on the zone involved. In the zones where there is a higher income
and greater commercial area, there is a greater number of establishments opened
whose density is negatively related to the opening of establishments. In other words,
the franchise brands studied prefer to open establishments in medium-sized cities
with higher income levels or in large cities with lower income levels. In this way, the
brands compensate for the lower population density of medium-sized cities and the
higher density of large cities, respectively. This is the ideal situation for those brands
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that do not impose restrictions for the opening of establishments related to the mini-
mum population, exclusive area, and/or location.

However, due to the peculiarities of franchise systems, the opening of establish-
ments of a franchise brand is not only influenced by the three variables analysed
herein, but also by other restrictions, such as the aforementioned location or geo-
graphical proximity, that are included in the various clauses of the contract. For
instance, the optimal franchise proportion could be a variable for consideration in
geographical information studies. Although several researchers consider that the
optimal franchise proportion for a company should be 20%, it could very well be
90% for another firm depending on the geographical dispersion of its outlets (Hsu &
Jang, 2009; Madanoglu et al., 2019). The findings of Rosado-Serrano et al. (2019)
showed that an optimal franchise proportion should lie between 59 and 76 percent.
Furthermore, Hsu and Jang (2009) considered that companies with high geographi-
cal dispersion should franchise 55 percent of their outlets to achieve higher return
on assets (ROA), while this figure should be 35 percent for companies with low
geographical dispersion. It is important to bear in mind that companies operating
over greater geographical areas need more resources in order to monitor their outlets
and control their operations (Sorenson & Sorensen, 2001). Nevertheless, the optimal
mix of corporate and franchised units depends on the geographical dispersion of the
firm (Hsu & Jang, 2009), and therefore further research is needed on this issue.

In short, we can conclude that the location strategy of these analysed brands is to
concentrate establishments in certain geographical areas of Spain. Several of these
areas have a high density of establishments. The franchisors of these brands follow a
strategy of concentrating establishments, with the risk of suffering problems of can-
nibalisation. On the other hand, at the level of franchise brands, franchisors in the
same sector do not follow a proximity location strategy towards that same sector, but
instead try to avoid competition between establishments in the same sector. How-
ever, brands from complementary sectors do use a proximity strategy, thereby taking
advantage of economies of scale.

Limitations and future lines of research

As in all studies, this research suffers from a number of limitations. In the first
place, only seven franchising chains have been analysed herein. It would have been
much more productive to have data from a greater number of franchising chains.
However, this work represents a first approximation to the study of the geographi-
cal location of franchising chain establishments. Secondly, we have not been able to
obtain information on the ownership of the establishments, that is, it was unknown
which establishments are owned by the franchisor and which by the franchisee. This
has prevented us from analysing the competition between the franchisors and their
franchisees, and competition between the franchisees of the same brand, and has
even prevented us from relating the minimum distances between establishments,
whether owned by the franchisor or owned by the franchisees, with the number of
establishments that have closed. Lastly, the lack of disaggregated availability, such
as the sales figures of each establishment, has prevented us from ascertaining how

@ Springer



2164 International Entrepreneurship and Management Journal (2024) 20:2139-2167

the location of the establishments influences their sales and affects the issue of can-
nibalisation, which would have been very enriching.

Similarly, the choice of these seven franchise brands also constitutes a limitation
for this study. Although the choice of these brands has been made in an effort to cap-
ture any major heterogeneity (different sectors, different customers, different time
of consumption, etc.), at the same time it may present a limitation since it could be
necessary to run a sample with firms all in the same industry.

Overcoming some of the above limitations could serve as future lines of research.
Other lines of future research could involve the analysis of market coverage through
the number and location of owned and franchised establishments, while taking into
account the competition between establishments, the competition between estab-
lishments of the same brand, and competition between establishments of different
groups of companies within the same sector, such as fast food.

Analysis of the location of the establishments in relation to the prices of the prod-
ucts and a study of the substitutability of the products could constitute another future
line of research. Related to the expansion of the chain, the entrepreneurial character
of the franchisor could also be analysed, since the literature shows that fear of failure
affects entrepreneurial activity (Galindo-Martin et al., 2023). This study could also
be replicated by either disaggregating franchisee data, by incorporating traditional
shops, or by applying the store-in-store approach, as proposed by Rosado-Serrano
and Navarro-Garcia (2023). Lastly, finding which products are substitutes for each
other and consequently modifying the location strategy could constitute another
future line of research.

In light of the lack of studies in the franchising literature that address spatial het-
erogeneity and the GWR state of the art, it can clearly be concluded that further
contributions are needed. Future research developments might include the introduc-
tion of other potentially relevant regressors (e.g., land prices). Moreover, it would
be interesting to introduce the time dimension into the analysis by incorporating a
model such as that of the Geographically Weighted Panel Regression (GWPR). From
a methodological point of view, GWPR could expand the advantages of GWR. From
an economic point of view, GWPR would enable an all-encompassing analysis to be
performed of the localisation processes of the establishments of franchising chains.
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