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ABSTRACT

Rural entrepreneurs face significant obstacles due to factors such as sparse population, low density, aging population,
remoteness from markets and financial providers, inadequate infrastructure, and challenging geographic conditions. These
factors contribute to rural disadvantage, fueling rural depopulation. Governments often attempt to address rural depopulation
by supporting entrepreneurship, but eligibility criteria vary widely. This paper develops a model of rural entrepreneurship li-
ability explained by municipal demographic and geographic factors. We analyzed the geographical distribution of all companies
established in Spain since 2012, along with the attributes of the municipalities where they are headquartered. While working-
age municipal population is the primary factor in determining rural entrepreneurship liability, network coverage, altitude, and
population variation also play noteworthy roles. Geographic constraints have a significant negative impact on entrepreneurship,
but their influence is mitigated by the working-age municipal population, highlighting the unique challenges faced by rural
entrepreneurs. One policy implication of our findings is that governments could consider using this model to allocate grants
based on the actual difficulty of undertaking entrepreneurship in each municipality.

1 | Introduction

Rural entrepreneurs face heightened challenges compared to
their urban counterparts, referred to as “liability of rurality”
(Clausen 2020). Multiple factors are involved in this, including
remoteness from markets, customers, and suppliers (Laurin,
Pronovost, and Carrier 2020), difficulty in attracting and
retaining talent (Agarwal, Rahman, and Errington 2009; Lav-
esson 2018), and limited infrastructure (Sorenson 2018). These
challenges contribute to rural depopulation, prompting public
administrations to provide support for rural entrepreneurship, a
practice subject to scrutiny (Shane 2009). The criteria for
providing such support often lack consistency and effectiveness
in assessing these challenges, which motivated our research. For

instance, some European public administrations extend aid to
rural entrepreneurs residing in municipalities with fewer than
5000 inhabitants. However, this simplistic approach overlooks
situations where small municipalities are in proximity to major
cities and can benefit from that proximity. Conversely, a
declining isolated municipality with 5001 inhabitants would not
qualify. Other administrations provide similar grants but with
varying criteria and thresholds. The lack of a suitable method to
measure rural disadvantage is evident, which is the gap that this
study aims to fill. To achieve this, we developed a model to
predict business creation in rural areas by considering
geographic and demographic characteristics, shedding light on
the factors contributing to rural disadvantage and their relative
importance.
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The main hypothesis regarding the impact of rurality suggests
that challenging demographic and geographical conditions
hinder the establishment of businesses in rural areas. This hy-
pothesis has garnered substantial support (Clausen 2020; Hui-
ban 2011), although not all businesses benefit from proximity to
urban centers (Lavesson 2018). Furthermore, several unresolved
questions persist, such as the challenges associated with
measuring some determinants of business entry and the po-
tential influence of interaction variables (Freire-Gibb and
Nielsen 2014). In addition, despite extensive research on
geographical factors, such as distance to metropolitan areas or
capital cities (Eriksson and Rataj 2019; Laurin, Pronovost, and
Carrier 2020; Miiller and Korsgaard 2018; Stearns et al. 1995),
the role of other geographical factors, such as municipal altitude
and slope, remains less explored. In most studies explaining
business entry, researchers typically focus on larger adminis-
trative units, such as counties (Argent 2018; Bu and Liao 2022;
Deller, Kures, and Conroy 2019), provinces (del Olmo-Garcia
et al. 2023), regions (Miiller and Korsgaard 2018; Novejarque
Civera, Pisd B0, and Ldpez-Muiioz 2021), states (Krichevskiy
and Snyder 2015), and even countries (Acs, Desai, and Klap-
per 2008). However, few studies employ the smallest adminis-
trative unit, the municipality. This may be due to the difficulty
in obtaining data from small villages with only a few hundred
inhabitants, which are often distant from the capital but
maintain local administrative autonomy.

Our study differs in how the research questions are approached,
the administrative unit analyzed, the explanatory variables
examined, and the analytical techniques employed. We address
two research questions. The first focuses on determinants of
business entry, a well-established topic in entrepreneurship
research (Clausen 2020; Huiban 2011; Laurin, Pronovost, and
Carrier 2020; Renski 2008). Rural entrepreneurs face heightened
challenges compared to their urban counterparts, indicating a
liability of rurality (Clausen 2020), which may be attributed to
various factors (Agarwal, Rahman, and Errington 2009; Laurin,
Pronovost, and Carrier 2020; Lavesson 2018; Sorenson 2018).
Although we develop a business entry model identifying
explanatory factors, comprising previously unexplored socio-
demographic and geographic variables, our primary objectives
are to determine their relative importance and detect complex
relationships among them. This is achieved through appropriate
statistical techniques complementing standard regression ana-
lyses. Exploring this question is relevant for understanding
specific roadblocks, providing a nuanced understanding of the
liability of rurality's explanatory theories, and guiding targeted
policies and interventions addressing critical impediments to
rural entrepreneurship.

Global rural population growth rates saw their first decline in
2021 (World Bank 2023). Many countries are now promoting
rural entrepreneurship as a solution to address rural depopu-
lation and offer various types of aid. However, there is no exact
definition of rural liability. Our second research question aims
to measure rural liability by moving beyond simplistic
population-based categorizations of rural municipalities (e.g.,
any municipality with fewer than X inhabitants), recognizing
the complexities in defining rurality (Pato and Teixeira 2016).
While most studies tend to define rurality based on reflective
indicators, such as population size, density, and proximity to

metropolitan areas (Nelson and Nguyen 2023), our research
adopts an alternative approach. We measure rural liability based
on its effects, specifically the lack of business creation in rural
municipalities, or in other words, “rural entrepreneurship lia-
bility.” To this end, we used our explanatory model of business
entry, which predicts the probability of a municipality creating a
business from a set of geographical and sociodemographic
explanatory variables. By focusing on the consequences of
rurality, this approach captures the true impact of rural chal-
lenges more directly. Furthermore, our approach transcends
arbitrary thresholds that can be rigid and fail to capture the
nuances of rurality. Through the identification of municipalities
with low business creation rates, policymakers can gain a better
understanding of the challenges faced by potential entrepre-
neurs in each municipality, enabling the development of more
effective targeted policies and interventions.

Most prior studies have focused on larger administrative units
such as counties, provinces, regions, or states (Acs, Desai, and
Klapper 2008; Argent 2018; Bu and Liao 2022; del Olmo-Garcia
et al. 2023; Deller, Kures, and Conroy 2019; Krichevskiy and
Snyder 2015; Miiller and Korsgaard 2018; Novejarque Civera,
Pisd Bo, and Ldpez-Muiioz 2021). In contrast, our research
provides a more granular and localized perspective by focusing
on municipalities, allowing for a deeper understanding of the
unique dynamics and challenges present at the municipal level.
We have studied the establishment of all companies in each of
the 8131 Spanish municipalities over a decade. We examined
the municipalities where 407,877 Spanish companies were
established from 2012 to 2021, evaluating their sociodemo-
graphic and geographical attributes. Most municipalities are
undergoing population decline, especially in rural areas.
Notably, 6827 of these municipalities have populations below
5000, collectively representing 5.7 million residents, accounting
for 12% of the total population. Over the past decade, 78.9% of
these municipalities have observed a population decrease. The
data are sourced from the Spanish Commercial Register, which
is mandatory for all companies regardless of their size, thus
minimizing potential biases.

Our study's scope of explanatory factors is comprehensive,
encompassing both sociodemographic and geographic variables.
These include population size, density, inhabitants within a 50-
km radius, population change, unemployment rate, migration
rate, average age, distance to provincial capital and municipal-
ities with over 50,000 inhabitants, Internet coverage, and
transportation infrastructure amenities. Furthermore, our
model incorporates lesser-explored geographic factors like alti-
tude and municipal slope, which have demonstrated signifi-
cance in other contexts (Chen, Lu, and Liu 2022; He et al. 2023;
Yin et al. 2021) but remain unexplored in entrepreneurship
literature. The inclusion of this wide set of factors ensures the
breadth and depth of our analytical approach.

The techniques employed in our study aim to elucidate the
relative importance of each explanatory factor. While linear
regression is commonly used, interpreting coefficients can be
ambiguous (Bring 1994), prompting recommendations for sup-
plementary techniques (Tonidandel and LeBreton 2011). To
address this, we employed the Pratt Relative Importance Index
(Pratt 1987), dominance analysis (Budescu 1993), and the Least
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Absolute Shrinkage and Selection Operator (LASSO) technique
(Tibshirani 1996), a novel approach in business entry entre-
preneurship research. Additionally, traditional linear models
may inadequately capture potential nonlinear relationships be-
tween variables influencing business entry. Incorporating
interaction terms in linear regressions is one approach to
identify nonlinearities by allowing variable effects to vary based
on another variable's value. However, decision trees offer a
more flexible alternative for capturing nonlinear relationships
without imposing specific functional forms (Biggs, De Ville, and
Suen 1991). By partitioning the feature space into smaller re-
gions, decision trees effectively identify interactions and
nonlinear patterns, which may be appropriate considering our
data’s complexity.

Our study makes three contributions to the literature on rural
entrepreneurship. Firstly, our findings extend the literature on
rural business entry by expanding theoretical models. Our study
highlights the adverse effects of combining factors such as low
population, poor network coverage, high altitude, steep slopes,
and population decline, some of them showing clear nonlinear
relationships. In particular, the relationship between unem-
ployment, population size, and business creation has been a
controversial research topic (Audretsch and Fritsch 1994; Bar-
boza 2024; Cheng and Li 2010). We elucidate some underlying
mechanisms of these relationships. While the organizational
ecology perspective (Hannan and Freeman 1977) predicts a
positive correlation driven by increased entrepreneurial neces-
sity due to unemployment, our findings reveal a more nuanced
picture. We found an overall positive correlation, but a detailed
analysis considering population size uncovers an instance of
Simpson's paradox (Simpson 1951), which happens when the
association between two variables is reversed when the study
sample is divided into subsamples. In municipalities with pop-
ulations between 500 and 3500 inhabitants, unemployment ex-
hibits a negative impact on new firm establishment, aligning
with the labor market approach (Evans and Jovanovic 1989).
This finding suggests that high unemployment may suppress
entrepreneurship within specific population ranges.

Economic geography theories emphasize the impact of geogra-
phy on firm location decisions (Brekke 2015; Sorenson 2018;
Stuart and Sorenson 2003). However, the interaction between
geographical and sociodemographic factors in entrepreneurship
remains elusive (Freire-Gibb and Nielsen 2014). Our second
contribution lies in quantifying the relative importance of these
factors for business creation. We developed a parsimonious
model with just four key variables—low working-age popula-
tion, low Internet coverage, high altitude, and population
decline—explaining a significant portion of the variance in
business entry. Notably, the working-age population emerges as
the most critical factor, accounting for 69.8% of the variance.
Municipalities facing adverse geodemographic challenges,
including remoteness, altitude, and population decline, experi-
ence a lower likelihood of business creation. However, this
negative impact is mitigated in areas with larger populations.
This population buffering effect suggests that a sufficient pop-
ulation base can facilitate entrepreneurship despite geograph-
ical limitations. Our study thus unveils a moderating effect of
population size on the relationship between geodemographic
constraints and entrepreneurial activity, offering a valuable

theoretical insight. By examining the interactions between
sociodemographic and geographical variables, our study con-
tributes by elucidating the ways in which altitude and slope can
exacerbate the challenges faced by rural entrepreneurs.

As a third contribution, we provided a suitable method to
measure rural liability at the municipal level. Defining rurality
is not an easy task (Pato and Teixeira 2016), with population
thresholds often inconsistently applied (Nelson and
Nguyen 2023). Our model, considering both geographic and
sociodemographic characteristics, predicts business creation to
quantify rural liability. We identify precise thresholds for key
factors that capture rural disadvantages, surpassing simplistic
population-based measures. Furthermore, our model estimates
the probability of business creation in each municipality. This
predictive power allows us to quantify the municipal-level lia-
bility of rurality. By integrating this data, policymakers can es-
timate business creation probability in a municipality and tailor
support strategies. The thresholds and relationships identified
within our model hold substantial value for governments,
enabling the precise identification of disadvantaged municipal-
ities. This, in turn, facilitates the implementation of targeted
and effective public interventions.

2 | Literature Review and Model Selection
2.1 | Rural Entrepreneurship

Rural entrepreneurship has attracted significant research in-
terest due to its critical role in fostering economic development
and sustaining rural communities (Gashi Nulleshi and Till-
mar 2022). Early seminal work by Wortman (1990) laid the
foundation for investigating the value of rural entrepreneurship
for economic development. Subsequent systematic literature
reviews have identified core topics and findings within this
domain (Aguilar 2021; Fortunato 2014; Gashi Nulleshi and
Tillmar 2022). Scientometric approaches have facilitated the
visualization of interconnections within this literature corpus
(Pato and Teixeira 2016; Shrivastava and Kumar Dwivedi 2021).
Common research themes in rural entrepreneurship include the
conceptualization of its unique characteristics, the role of rural
entrepreneurial ecosystems, the influence of context-specific
factors on business entry and success, and the evaluation of
public policies designed to foster rural entrepreneurship.

A recurrent research topic is the definition and conceptualiza-
tion of rural entrepreneurship. Delineating rurality is complex
(Pato and Teixeira 2016), as demographic criteria are subject to
varying thresholds, while socioeconomic or performance ty-
pologies based on institutional, social, economic, and environ-
mental indicators are frequently employed. An effective
conceptualization of rural entrepreneurship transcends mere
firm creation in rural areas, encompassing enterprises that uti-
lize local resources, employ locals, and contribute to rural in-
come generation (McElwee and Smith 2014). Beyond
geographic location and agriculture, Aguilar (2021) highlighted
rural cultural values, natural resource endowment, rural
poverty, and peripheral location as distinctive characteristics.
While Babb and Babb (1992) found no major psychological trait
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differences between rural and urban entrepreneurs, the de-
terminants explaining business resilience diverge across these
contexts (Brewton et al. 2010).

Research has adapted the entrepreneurial ecosystems frame-
work (Stam and Van de Ven 2021) to rural contexts (Agui-
lar 2021; del Olmo-Garcia et al. 2023; Miles and Morrison 2020),
acknowledging the necessity of considering contextual nuances
for effective application in rural settings. Each rural area pos-
sesses unique characteristics concerning its proximity to urban
centers, demographic composition, and spatial features (Gashi
Nulleshi and Tillmar 2022), thereby justifying the exploration of
strategies employed by specific rural ecosystems to overcome
constraints and the proposition of initiatives for fostering
vibrant entrepreneurial communities. Key components of rural
entrepreneurial ecosystems encompass human capital, net-
works, entrepreneurial culture, financial systems, governance,
infrastructure, environmental resources, and markets. A dearth
of human capital can impede business growth in rural ecosys-
tems with sparse populations, but it can also attract pro-
fessionals seeking an improved work-life balance (Miles and
Morrison 2020). Inadequate government policies risk dis-
advantaging rural startups, yet tailored incentives and financial
support for rural areas can provide impetus (Barke and
Newton 1997). The relative scarcity of investors in rural areas
compared to urban centers underscores the critical role of bank
access in fostering entrepreneurial ecosystems (del Olmo-Garcia
et al. 2023). While small markets in rural areas may restrict
customer bases, niche markets and distinctive value proposi-
tions can effectively address local needs. Furthermore, ad-
vancements in e-commerce and digital finance hold promise for
expanding customer reach and supporting revitalization en-
deavors in rural environments (Xu, Zhong, and Dong 2024).

Numerous studies have investigated the determinants of entre-
preneurial success in rural contexts (Habersetzer et al. 2021;
Gyimah and Lussier 2021; Miles and Morrison 2020). Haber-
setzer et al. (2021) highlighted the significance of resource
accessibility, including supportive local networks and robust
community integration. Gyimah and Lussier (2021) identified
critical factors such as capital, industry experience, staffing
proficiency, and marketing capabilities. Miles and Morri-
son (2020) associated success with framework conditions,
encompassing natural capital, institutional frameworks,
entrepreneurship-enabling cultures, infrastructure, and de-
mand, as well as systemic conditions like the presence of
enterprising individuals, entrepreneurial networks, human
capital, access to financial resources, and support services like
incubation and accelerators.

The literature review underscores the necessity of entrepre-
neurship policies for bolstering rural entrepreneurship (Pato
and Teixeira 2016), with one-size-fits-all and fragmented pol-
icies lacking a coordinated vision deemed ineffective (For-
tunato 2014). Such efforts may be among the few economic
development strategies with demonstrably positive outcomes for
rural regions (Stephens and Partridge 2011). However, evalua-
tions of these policies have often lacked rigor and proper con-
trols (Goetz et al. 2010), a shortcoming that persists according to
the OECD's (2023) recent framework. Active involvement of
rural stakeholders, including communities, enterprises, and

economic agencies, is paramount (North and Smallbone 2006).
Policymakers and practitioners should consider these factors
when designing support measures for rural entrepreneurship
and regional development.

The literature review reveals significant shifts in rural entre-
preneurship research trends (Aguilar 2021; Pato and Teix-
eira 2016; Shrivastava and Kumar Dwivedi 2021). Pato and
Teixeira (2016) noted an increased focus on economic and
business aspects, particularly in hospitality and tourism, while
spatial studies’ prominence slightly diminished, albeit retaining
relevance. Sociological and social science perspectives received
less attention, as macro-level topics yielded to micro-level con-
siderations like entrepreneurs’ traits and organizational char-
acteristics. The development of theoretical frameworks has
received limited attention (Pato and Teixeira 2016); thus,
analyzing nascent theories in rural spatial contexts presents an
intriguing avenue for future research (Shrivastava and Kumar
Dwivedi 2021). Additionally, Aguilar (2021) suggests investi-
gating statistical methods to assess rurality’s effect on ecosystem
performance, including business survival, financial perfor-
mance, and growth.

2.2 | Business Creation Theories

Several theories explain the establishment of businesses in
specific locations, particularly emphasizing the challenges faced
by rural areas (Sternberg 2022). Noteworthy theories in this
context include economic geography (Brekke 2015; Isard 1949;
Sorenson 2018; Stuart and Sorenson 2003), urban agglomeration
(Rosenthal and Strange 2004), organizational ecology (Hannan
and Freeman 1977), resource dependence (Pfeffer and Sal-
ancik  1978), Marshallian theories of agglomeration
(Marshall 1890), knowledge spillover (Audretsch and Feld-
man 1996; Audretsch and Keilbach 2007), industrial dynamics
(Forrester 1997), entrepreneurship ecosystem (Wurth, Stam,
and Spigel 2022), and human capital (Unger et al. 2011) the-
ories. These theories tend to support a negative relationship
between rurality and entrepreneurship but differ in the justifi-
cations they offer.

Geography plays a pivotal role in determining where businesses
choose to locate, with early economic geography theories
emphasizing factors like proximity to raw materials and con-
sumers (Isard 1949). Minimizing transportation costs remains a
key consideration in location decisions. Consequently, large
municipalities with strategic geographical advantages, such as
proximity to markets, transportation hubs, or resources, tend to
be more attractive for business establishment (Sorenson 2018;
Stuart and Sorenson 2003). Place dependence refers to the idea
that economic activities and businesses are influenced by the
geographic location in which they are situated (Brekke 2015).
Evolutionary economic geography focuses on how economies
and economic structures evolve and develop over time and
space, with a particular emphasis on understanding how
geographic and spatial factors influence economic development.
The theory of agglomeration with heterogeneous agents ex-
plores how the concentration of businesses and industries in
specific regions influences economic dynamics (Behrens,
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Duranton, and Robert-Nicoud 2014). This interaction among
various entities can foster benefits like knowledge exchange, yet
it can also escalate competition and expenses due to congestion
and business rivalry. Building upon this theory, Modrego,
Atienza, and Hernandez (2023), in their examination of Chilean
businesses, noted heightened rates of business entry in larger
regions. Nevertheless, they found an inconsistent correlation
between the growth rates of early-stage businesses and factors
linked to agglomeration. This hints that the downsides of
agglomeration might outweigh its benefits, suggesting that
exploring growth opportunities in peripheral areas may not pose
a disadvantage for businesses. In fact, new business survival
rates are as high in rural areas as they are in urban areas (Buss
and Lin 1990).

The knowledge spillover theory of entrepreneurship posits that
knowledge and information are not static within organizations
or regions; instead, they can flow or spill over from one entity to
another (Audretsch and Keilbach 2007). Therefore, it ac-
knowledges the significant role of the geographical context in
entrepreneurship. The proximity of businesses and workers fa-
cilitates the exchange of ideas and knowledge, promoting
business creation in densely populated areas (Audretsch and
Feldman 1996). Conversely, being situated in sparsely populated
areas with limited infrastructure can pose challenges for starting
any type of business (Huiban 2011).

Industrial dynamics theories (Forrester 1997) focus on how in-
dustries evolve over time, emphasizing the roles of innovation
and competition in influencing business entry and exit. Indus-
trial clustering theory (Audretsch and Feldman 1996) suggests
that businesses in similar industries tend to cluster together,
benefiting from shared resources, knowledge spillovers, and
supply chain efficiencies. This fact disadvantages isolated rural
environments, to the advantage of cities.

The dynamics of agglomeration economies can be analyzed
from diverse perspectives. Among the various factors influ-
encing start-up patterns, Marshallian factors such as labor
market pooling, knowledge spillovers, and particularly input
sharing, appear to have a significant impact on business entry
(Dong 2020). The theory of urban agglomeration (Rosenthal and
Strange 2004) posits that agglomeration economies, such as
knowledge spillovers, access to a large labor market, and input
sharing, are less pronounced in rural or small-town areas
compared to larger urban centers. In cities, the presence of in-
vestors, universities, and suppliers creates an environment
conducive to entrepreneurship, whereas rural regions scarcely
benefit from these agglomeration economies. However, prox-
imity to urban centers does not always have a uniformly positive
impact on business creation; its effects can vary based on
business types (Lavesson 2018).

The organizational ecology theory (Hannan and Freeman 1977)
explores how organizational populations change over time
through stages such as founding, growth, transformation,
decline, and dissolution. It posits that organizations compete for
resources and that rates of entry, exit, and diversity of organi-
zational forms are influenced more by impersonal forces than
individual intervention. In the context of rural entrepreneur-
ship, this theory suggests that villages often have limited

resources compared to urban areas. These resource disparities
can affect capital access, skilled labor availability, infrastructure,
and services. Building upon Stinchcombe's imprinting theory
(1965), Clausen (2020) offers additional arguments on the dif-
ficulty of setting up businesses in rural areas. Limited access to
updated social technology in rural areas can pose challenges for
new businesses, hindering access to financial resources, uni-
versity connections, and community dynamics. These factors
associated with imprinting can discourage aspiring entrepre-
neurs in rural areas.

Resource dependence theory (Pfeffer and Salancik 1978) sug-
gests that environmental uncertainty and external dependencies
constrain all types of organizations. This theory focuses on
critical resources obtained from external sources and explains
how organizations adapt their behavior based on external
resource availability. Applied to rural entrepreneurship, it sug-
gests that rural areas often have limited resources compared to
urban regions, which can affect various aspects of business
creation. The human capital theory (Unger et al. 2011) un-
derscores the importance of a well-educated and skilled labor
force for economic development. Specialized skills and knowl-
edge are essential for businesses, and these prerequisites are
often challenging to fulfill in rural entrepreneurship. According
to the entrepreneurship ecosystem theory (Wurth, Stam, and
Spigel 2022), regulatory environments, access to funding,
mentorship, and networking opportunities play a key role in
supporting entrepreneurial activity. These prospects are less
favorable in rural areas, despite the strong social bonds that
rural communities develop.

2.3 | A Model for Business Creation

Building on the theoretical framework, we present the following
model to explain municipal business creation (Equation 1).

J K L
Y=Y BXj+ Y, Zuc+ ), iR+ & €]
= k=1 =1

where y; is business creation for municipality i, Xj; is a vector of
sociodemographic indicators (e.g., population, density, and age),
Zi is a vector of infrastructure indicators (e.g., availability of
nearby bus and train stations and Internet connectivity), and R;
is a vector of geographical indicators (e.g., latitude and slope).

Sociodemographic indicators, such as low population and pop-
ulation density, reflect challenges for businesses (Audretsch and
Feldman 1996; Clausen 2020). Factors like birth and death rates,
migration, gender, and age (Deller, Kures, and Conroy 2019;
Kalantaridis and Bika 2006; Rupasingha and Marré 2020) can
hinder access to an adequate workforce. Additionally, rural
areas grapple with population decline and an aging de-
mographic, impacting labor supply and demand dynamics. So-
cial elements include dimensions such as social capital, culture,
and governance (Beer 2014; Bu and Liao 2022), while economic
considerations involve unemployment rates (del Olmo-Garcia
et al. 2023). The impact of unemployment on business entry
varies depending on how business entry is measured (Audretsch
and Fritsch 1994). While unemployment theoretically makes
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hiring easier, the scarcity of employment opportunities often
leads rural residents to migrate to urban centers in search of
better prospects. In-migration is essential for rural economic
development, bringing fresh ideas, connections, and innovative
approaches to entrepreneurship (Deller, Kures, and Con-
roy 2019). A municipality experiencing a negative balance in
residential variations may reflect a limited capacity to attract
migrants, thereby adversely impacting a company's ability to
recruit employees.

The absence of critical infrastructure, including roads, railways,
and ports, acts as a deterrent for business initiation in rural areas
(Fox and Porca 2001; Huiban 2011). Van Leuven, Low, and
Hill (2023) highlighted the significance of transportation infra-
structure accessibility for the survival of manufacturing, trans-
portation, wholesale, and warehousing sectors. They emphasized
that even the type of highway plays a key role in this aspect.
Furthermore, the lack of technological infrastructure, such as
communications networks in rural regions, aggravates the chal-
lenges for new companies, making the adoption of information
and communication technologies difficult (Deller et al. 2022;
Galloway, Sanders, and Deakins 2011; Kim and Orazem 2017).

Physical factors, including geographical location, natural re-
sources, and landscape, play a significant role (Eriksson and
Rataj 2019; Laurin, Pronovost, and Carrier 2020; Miiller and
Korsgaard 2018; Stearns et al. 1995). Furthermore, the
geographical remoteness from densely populated areas and the
capital city creates obstacles in reaching potential consumers
and engaging with government decision-making bodies (Hui-
ban 2011). Geographical considerations are of utmost impor-
tance, especially in areas with elevated altitudes and steep
slopes in mountainous terrain, although it is worth noting that
numerous cities are positioned on plateaus or elevated terrain.

3 | Empirical Study
3.1 | Sample and Data

We examined the municipalities where 1,878,585 Spanish
companies are headquartered, evaluating the attributes of all
8131 Spanish municipalities. We used data from the Iberian
Balance Sheet Analysis System (SABI) database, widely
disseminated by Moody's. SABI gathers data from the Spanish
commercial register, which is mandatory for all companies,
regardless of size. Therefore, SABI covers accurately the popu-
lation of Spanish companies. SABI retains information even if a
company goes bankrupt or is absorbed. We downloaded infor-
mation for all companies, including the municipality where they
are headquartered, industry categorized according to the Sta-
tistical Classification of Economic Activities in the European
Community (NACE) code, establishment date, active or inactive
status, and the most recent year for which financial data were
available. The establishment date allowed us to determine the
number of companies founded in each municipality since 2012.
In Spain, approximately 40,000 companies are established
annually. Subsequently, demographic and geographic data for
each municipality were sourced from official institutions like
the Spanish Institute of Statistics (INE). Table 1 presents the

variables and their sources. As some demographic variables had
data available only until 2021, we selected that year as the latest
available. Specifically, 407,877 Spanish companies were estab-
lished from 2012 to 2021.

We used two common approaches to measure business creation:
the number of new companies per working-age population (NC/
POP) and the number of new companies relative to the total
number of companies (NC/TC) in the area (Audretsch and
Fritsch 1994). The first measure aligns with the labor market
approach, following the entrepreneurial choice framework
developed by Evans and Jovanovic (1989). The second measure,
influenced by the organizational ecology theory of Hannan and
Freeman (1977), standardizes the number of new entrants rela-
tive to the number of existing firms at the start of the period, or an
average of firms at both the beginning and end of the relevant time
frame. The choice of approach can significantly affect the results.
For instance, the labor market approach suggests a negative in-
fluence of unemployment on new firm establishment (Audretsch
and Fritsch 1994), while the ecological approach indicates a
positive correlation between unemployment and start-up activity.

When using both dependent variables in the context of small
municipalities, a statistical problem arises. Since most munici-
palities have very low populations and few businesses, the crea-
tion of even one company in a year can significantly distort
municipal business creation rates. This can result in attributing
higher business creation rates to a village than to a large capital
city, creating a misleading representation of their entrepreneurial
activities. These observations will not only behave as outliers, but
also as influential observations, which have the potential to
distort the findings. Consequently, we opted against the standard
panel data methodology, choosing a cross-sectional design
instead. This involved computing the median value for each
business creation rate from 2012 to 2021, ensuring robustness and
reliability. Thus, NC/POP and NC/TC represent the median
business creation rates over a 10-year period. We introduced a
dummy variable (FOUNDED) that equals 0 when NC/POP is
0 and 1 otherwise. Obviously, using NC/TC would get the same
result for FOUNDED.

The independent variables include working-age population
(POP), population density (DENS), population change since the
year 2000 (POPCHANGE), average age (AGE), unemployment
rate of the municipality (UR), net migration to population ratio
(MIGRATION), population within a radius of 50 km (POP50KM),
distance to the capital (DISTCAP), distance to the nearest mu-
nicipality with more than 50,000 inhabitants (DIST50000), alti-
tude of the municipality (ALTITUDE), average geographical
slope of the entire municipality (SLOPE), percentage of homes in
the municipality with 100 Mb coverage (COVERAGE), and
number of transportation infrastructures (bus, train, light rail,
and metro stops) within a 50 km radius of the municipality
(INFRA50). We included three control variables: agricultural
business intensity (AGRIC); industrial business intensity (IN-
DUSTRY); and service business intensity (SERVICES). AGRIC is
the ratio of the number of agricultural sector companies in a
municipality to the total number of companies in that munici-
pality. Likewise for INDUSTRY and SERVICES. We computed
the median of the independent and control variables from 2012 to
2021, where they vary.
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TABLE 1

| Variables and definitions.

Dependent variables

Independent variables

NC/POP

NC/TC

FOUNDED

POP

DENS

POPCHANGE

AGE

UR

MIGRATION

POP50KM

DISTCAP

DIST50000

ALTITUDE

SLOPE

COVERAGE

INFRAS50

Control variables

AGRIC

INDUSTRY

SERVICES

New companies in the municipality to population in the municipality. Source:
Iberian Balance Sheet Analysis System (SABI) database and Spanish Institute
of Statistics (INE)

New companies in the municipality to total companies in the municipality.
Source: SABI database and INE

A dummy variable that equals 0 when NC/POP is 0 and 1 otherwise

Population of the municipality in which the company's headquarters are
located. We used population from 15 to 64 years old as a proxy for working-age
population. Source: INE

Population density of the municipality in which the company's headquarters
are located. Source: INE

Population change of the municipality in which the company's headquarters
are located since 2000. Source: INE

Average age of the population in the municipality where the company's
headquarters are located. Source: INE

Unemployment rate of the municipality in which the company's headquarters
are located. Source: INE

Net migration rate. The average balance of people migrating to or from a
municipality (i.e., new arrivals—departures), divided by the population of the
municipality (in thousands). Source: INE

Number of inhabitants in 50 km around the municipality. Source: Global
Human Settlement Layer (GHSL 2015) database

Distance in a straight line to the capital of the province. Source: Open
Street Map

Closest distance to a municipality with more than 50,000 inhabitants. Source:
Open Street Map

Altitude of the municipality above sea level. Source: Spanish Geographical
Institute (IGN)

Average geographic slope of the entire municipality. Source: Zufiiga-Anton
et al. (2022)

Average percentage of homes in the municipality with 100 Mb coverage from
2013 to 2020. Source: Spanish Secretariat for Telecommunications and Digital
Infrastructures (SETELECO)

Number of bus, train, light rail, and subway stops within a 50 km radius of the
municipality. Source: Open Street Map

Agricultural business intensity. Agricultural sector companies in a
municipality to the total number of companies in that municipality. Source:
SABI database and INE

Industrial business intensity. Industrial sector companies in a municipality to
the total number of companies in that municipality. Source: SABI database
and INE

Service sector business intensity. Service sector companies in a municipality to
the total number of companies in that municipality. Source: SABI database
and INE

3.2

| Exploratory Analysis

unavailable data for all years. Table 2 provides a descriptive
overview of the variables, including the mean, median, quartiles,

There are a total of 8131 municipalities in Spain. We excluded 23 minimum, maximum, and standard deviation. Table 3 presents
from the sample due to municipal mergers resulting in both Pearson and Spearman correlation coefficients. Concerning

7 of 19

85U80|7 SUOWIWOD A0 B|dedl|dde aus Aq peueAob afe Saolle YO ‘8Sn JO SaINJ o A%eiq)8UlUO A1 UO (SUORIPUOD-PUB-SWBIW0D A8 | 1M AleIq | Ul UO//:SdNY) SUORIPUOD pue swie | 8 88S *[620z/T0/e2] Uo ARiqiaulluo A8|1M ezoferez @Q pepsieAlun Aq 21002 MOIB/TTTT OT/I0pAw0d A8 imAeIq Ul UO//SANY WO pepeoumod ‘T ‘G202 ‘252289 T



TABLE 2 | Descriptive statistics of the variables.

Variable Obs. Mean Median Q1 Q3 Std. dev. Min Max
NC/POP 8108 0.040 0.000 0.000 0.068 0.071 0 1.001
NC/TC 8108 1.243 0.000 0.000 2.77 1.879 0 14.26
POP 8108 5748.1 539.625 165.31 2418.69 46,908.5 4 3,210,898
DENS 8108 175.781 13.795 4.928 55.147 892.846 0.25 22,841.67
AGE 8108 44.3 43.899 42.46 45.86 2.502 35.04 50.10
UR 8108 6.133 5.684 3.806 7.952 3.926 0 100
POPCHANGE 8108 0.026 —0.083 —-0.242 0.132 0.561 -0.71 17.87
COVERAGE 8107 0.164 0.000 0.000 0.2300 0.261 0 1
MIGRATION 8108 0.113 0.058 —0.549 0.743 1.408 -9.39 24.86
PEOPLES0 8108 711,393.5 314,707.5 144,524.8 780,409.3 1,109,109 10,800 6,608,981
INFRAS50 8108 1023.5 433 109.00 1090.00 1760.2 5 10,46
DISTCAP 8108 43.694 40.206 26.110 58.425 24.233 0 220.54
DIST50000 8108 43.24 37.88 21.76 60.17 28.12 0 220.53
SLOPE 8108 13.207 10.315 332.25 858.00 10.080 0.87 60.39
ALTITUDE 8108 612.96 665.5 5.240 18.630 343.968 1 1695
AGRIC 8108 0.098 0.000 0.000 0.0927 0.204 0 1
INDUSTRY 8108 0.301 0.283 0.000 0.453 0.281 0 1
SERVICES 8108 0.420 0.483 0.000 0.659 0.325 0 1

the dependent variables, business creation is scarce or nonexis-
tent in most municipalities, leading to a right-skewed distribu-
tion. The data reveal significant variations in working-age
population and density, primarily due to a few highly populated
municipalities and a long tail of small municipalities. High cor-
relation coefficients were observed among certain independent
variables, prompting the detection of multicollinearity through
the variance inflation factor (VIF). Consequently, DENS, PEO-
PLE50, and DIST50000 were removed from the analysis. The
Spearman coefficient shows a stronger correlation between the
dependent and independent variables than the Pearson coeffi-
cient. This observation suggests the existence of nonlinear re-
lationships between the variables and underscores the potential
benefit of variable transformation. We performed a logarithmic
transformation of the POP variable. We address nonlinearity in
further analyses.

We aimed to explore thresholds for the independent variables
that best capture rural disadvantages. A first attempt was made
performing a set of univariate logistic regressions, with
FOUNDED as the dependent variable and each independent
variable as a predictor. Logistic regression was used to estimate
the probability that a company will be founded in a munici-
pality, given the value of the predictor. We ordered each mu-
nicipality from the least to the greatest probability of creating
companies. Table 4 provides the threshold for each independent
variable, above which the probability of founding a company in
a 10-year period exceeds the cutoff point. The cutoff point was
35.2%, which is the percentage of municipalities that created
companies between 2012 and 2021. For example, the threshold
for working-age population is 1334 inhabitants, for altitude,
559 m, and for the distance to the capital, 42.11 km. Munici-
palities with values below these thresholds can be considered to

be at a severe disadvantage in Spain. However, although all the
variables showed statistical significance (p < 0.05), the goodness
of fit measured by the pseudo R-squared varied greatly, ranging
from 0.004 for SLOPE to 0.790 for POP. The table also displays
the predictive power for determining whether a municipality
will create businesses, with the accuracy or success rate ob-
tained through the bootstrap method. The highest accuracy is
achieved in the model that includes POP (90.7%), and the lowest
for MIGRATION (62.9%). The table also includes the value of
Exp(B), which represents how the odds of an event (in this case,
a municipality creating businesses) change for a one-unit
change in the predictor variable. Although the results are
promising, we next adopt a multivariable approach because it
better captures the complex relationships between variables.

3.3 | Multivariable Regression Analysis

A substantial proportion of Spanish municipalities did not
experience the foundation of any new businesses during the
analyzed years, representing a case of limited dependent vari-
ables (LDVs) with a lower bound of zero. This feature requires
special consideration in statistical analysis, making traditional
regression models less suitable (Cragg 1971). To address this, we
employed a two-step modeling approach (Belotti et al. 2015).
First, a logistic regression model was employed to forecast the
probability of a positive outcome, determining whether a mu-
nicipality established at least one business. Subsequently, a
linear multivariable regression model was applied specifically
among municipalities with positive outcomes, that is, those that
initiated business ventures. Nevertheless, we conducted an
overall linear regression model using the entire data set, which
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is the standard approach. Table 5 presents the results of five
multivariable regression models. The table displays unstan-
dardized regression coefficients with p-values in parentheses.

The first column of Table 5 shows the results of a multivariable
logistic regression model using FOUNDED as the dependent
variable, which represents the first step within our two-step
modeling approach. All independent variables displayed statis-
tical significance at p < 0.001, with the exceptions being
DISTCAP, which remained significant at p < 0.01, and AGE and

POPCHANGE, which failed to achieve statistical significance.
The findings underscore the model's strong fit, as indicated by a
pseudo R-squared value of 0.825. This value suggests a strong
ability to predict whether a municipality will create new
businesses.

The second and third columns present the results of a multi-
variable linear regression using the same data set, with NC/POP
and NC/TC as dependent variables. The goodness of fit
measured by R-squared was 0.351 for NC/POP and 0.518 for

TABLE 4 | Rurality disadvantage thresholds, determined by logistic regressions that use the dependent variable FOUNDED (whether the

municipality created companies) and each independent variable.

Variable Threshold Pseudo R-square Accuracy Coef p-value Exp(B)
POP 1334 inhabitants 0.790 90.7% 0.002 0.000 1.002
DENS 56 inhabitants per km? 0.358 80.1% 0.015 0.032 1.015
POPCHANGE 0.01% increase 0.249 73.0% 2.992 0.000 19.920
AGE 43.9 years 0.107 64.4% —0.257 0.000 0.773
UR 6.31% unemployed 0.105 65.8% 0.191 0.000 1.210
MIGRATION 0.16% inhabitants 0.025 62.9% 0.210 0.000 1.233
POP50KM 647,608 inhabitants 0.208 71.2% 0.000 0.000 1.000
DISTCAP 42.11 km 0.044 66.3% —0.017 0.000 0.983
DIST50000 39.36 km 0.156 72.3% —-0.031 0.000 0.970
ALTITUDE 559 m 0.337 75.6% —-0.004 0.000 0.996
SLOPE 13.02° 0.004 78.4% —0.012 0.000 0.988
COVERAGE 14% coverage 0.516 82.2% 9.111 0.000 9058.4
INFRAS50 950 infrastructures 0.179 70.7% 0.001 0.000 1.001

TABLE 5 | Results of the multivariable regression models explaining company creation by sociodemographic and geographic factors.

Full sample of municipalities

Subset of municipalities that
founded companies

Model 1 Model 2 Model 3 Model 4 Model 5

FOUNDED NC/POP NC/TC NC/POP NC/TC
LnPOP 2.475 (0.000) 0.016 (0.000) 0.623 (0.000) 0.013 (0.028) 0.046 (0.050)
AGE 0.016 (0.483) 0.001 (0.573) —0.025 (0.002) 0.001 (0.318) —0.014 (0.239)
UR —0.095 (0.000) —0.001 (0.000) —0.008 (0.006) —0.006 (0.000) 0.053 (0.000)
POPCHANGE 0.192 (0.114) 0.011 (0.001) 0.307 (0.000) 0.001 (0.689) 0.203 (0.002)
COVERAGE 1.311 (0.000) 0.027 (0.000) 0.309 (0.000) —0.001 (0.759) —0.301 (0.222)
MIGRATION 0.125 (0.021) 0.002 (0.000) 0.023 (0.031) 0.011 (0.000) 0.092 (0.092)
INFRAS50 0.102 (0.001) 0.001 (0.002) 0.009 (0.404) —0.005 (0.335) —0.045 (0.634)
DISTCAP —0.004 (0.088) —0.001 (0.139) —0.002 (0.046) —0.001 (0.035) —0.003 (0.002)
ALTITUDE —0.067 (0.000) —0.006 (0.000) —0.032 (0.000) —0.003 (0.000) —0.016 (0.009)
SLOPE —0.017 (0.000) —0.004 (0.000) —0.006 (0.000) —0.001 (0.000) 0.001 (0.869)
Business intensity Yes Yes Yes Yes Yes
cte —32.82 (0.000) —0.047 (0.001) —1.064 (0.002) 0.102 (0.001) 2.900 (0.000)
N obs. 8107 8107 8107 2854 2854
Pseudo R-squared 0.825
Adj R-squared 0.351 0.518 0.120 0.079

Note: Model 1 is a logistic regression with FOUNDED as the dependent variable. Models 2 and 3 are linear regression models, with NC/POP and NC/TC as the dependent
variables, respectively. Models 4 and 5 use the same dependent variables but using the subset of municipalities that founded companies. The table displays
unstandardized regression coefficients with p-values in parentheses. Bootstrapped standard errors were clustered at the individual level.
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NC/TC. Moving on to the fourth and fifth columns in Table 5,
they depict the outcomes of the second step in the two-step
modeling approach, which uses the sample of municipalities
that established companies, with NC/POP and NC/TC as the
dependent variables. The goodness of fit, as measured by R-
squared, is significantly lower than that of the previous regres-
sion model, with values of 0.120 for NC/POP and 0.079 for NC/
TC. COVERAGE, SLOPE, and INFRA50 were no longer sig-
nificant. Thus, among municipalities that create businesses, the
influence of sociodemographic and geographical factors on
business creation is less pronounced.

The first research question focused on quantifying the impor-
tance of each predictor. In a regression analysis, the magnitude
of estimated coefficients indicates how much the dependent
variable is expected to change for a one-unit change in the
dependent variable, with all other variables held constant. This
change is scaled according to the original measurement units of
the variable, making it difficult to compare the importance of
different variables directly. To address this issue, standardized
estimated coefficients (beta weights) are often used. However,
when dealing with multiple linear regression models with
correlated predictors, beta weights can sometimes lead to an
overestimation or underestimation of the importance of an in-
dependent variable because beta weights do not consider the
shared explained variance between variables in the regression.
In other words, when predictors are correlated, they may
collectively explain more of the variance in the dependent var-
iable than they do individually. Therefore, the interpretation of
standardized coefficients in a regression can be misleading
(Bring 1994). Consequently, it is advisable to complement the
analysis with other methods to gain insight into the relative
importance of the independent variables (Tonidandel and
LeBreton 2011). Tables 6 and 7 present unstandardized and
standardized regression coefficients, the Pratt Relative Impor-
tance Index, dominance analysis results, and LASSO technique
results. These analyses were conducted using NC/POP and NC/
TC as the dependent variables, respectively.

The Pratt Relative Importance Index (Pratt 1987) assesses the
importance of an independent variable by evaluating the pro-
portion of explained variance it contributes, relative to the other
independent variables in the model. It is calculated by multi-
plying the standardized regression coefficient by the zero-order
correlation for the predictor and then dividing it by the total R-
squared. Dominance analysis (Azen and Budescu 2003; Budescu
1993) expands its scope as it quantifies the unique variance
contribution of variables in regression models, providing in-
sights into their overall impact. Specifically, the general domi-
nance statistic calculates the average additional unique variance
contribution of each independent variable to all possible subsets
of predictors within the model. It represents the average dif-
ference in model fit between subsets that include a specific
variable and those that do not. The standardized statistics ex-
presses the general dominance statistic value as a percentage of
the overall fit statistic value (100%).

All four analyses showed that municipal working-age popula-
tion is the most important factor in explaining business creation.
The beta weight for LnPOP is the highest, 0.425, indicating that
it made the largest contribution to the regression equation,
holding all other predictor variables constant. LnPOP had a
Pratt index of 0.698, indicating that 69.8% of the explained
variance in NC/POP can be attributed to population. Note that
the 10 independent variables explain 35% of the variance in NC/
POP. The general dominance column can be interpreted in
terms of the fit metric it decomposes. LnPOP has a value of
0.144, indicating that it is associated with an R-squared of
approximately 14.4% of the variance in NC/POP, considering
the predictive model and other variables. The standardized
statistic was 0.411, so LnPOP explains 41.1% of the 100% of the
explained variance in the dependent variable. Finally, the
ranking column provides a rank ordering of independent vari-
ables based on their general dominance statistics. The next three
strongest predictors of NC/POP are COVERAGE, ALTITUDE,
and POPCHANGE, with combined contributions of 15% (7.8%,
4.8%, and 2.7%, respectively) to the total explained variation in

TABLE 6 | Linear regression model using the entire sample of municipalities and NC/POP as dependent variable.

NC/POP Coef. Beta Pratt General dominance Standard. general dominance Ranking Lasso
LnPOP 0.016™*  0.425 0.698 0.144 0.411 1 0.034
AGE 0.001 0.001 -0.001 0.008 0.022 7

UR —0.001*** —0.082 —0.029 0.006 0.018 8
POPCHANGE 0.011***  0.088  0.078 0.027 0.077 4 0.003
COVERAGE 0.027**  0.099  0.140 0.078 0.222 2 0.003
MIGRATION 0.002***  0.032  0.013 0.005 0.013 9

INFRAS50 0.001** 0.027  0.024 0.021 0.059 5

DISTCAP —0.001 —0.009 0.006 0.012 0.034 6

ALTITUDE —0.006*** —0.087 0.102 0.048 0.136 3 —0.002
SLOPE —0.004*** —0.051 0.010 0.003 0.008 10

N obs. 8107 8107
R-squared 0.350 0.328
Lambda 0.048
CV mean pred. error 0.003

*#p < 0.05, ***p < 0.001.
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TABLE 7 | Regression model using the entire sample of municipalities and NC/TC as dependent variable.

NC/TC Coef. Beta Pratt General dominance Standard. general dominance Ranking Lasso
LnPOP 0.623**  0.628  0.860 0.243 0.473 1 1.169
AGE —0.025*** —0.033 0.017 0.017 0.033 6

UR —0.008*** —0.018 —0.008 0.016 0.032 7
POPCHANGE 0.307**  0.092  0.063 0.035 0.069 4 0.171
COVERAGE 0.309***  0.043  0.047 0.099 0.193 2 0.013
MIGRATION 0.023** 0.018  0.005 0.004 0.007 9

INFRAS50 0.009 0.009  0.006 0.022 0.044 5

DISTCAP —0.002** —0.020 0.007 0.012 0.024 8

ALTITUDE —0.032*** —0.058 0.007 0.063 0.122 3 —-0.128
SLOPE —0.006*** —0.035 0.032 0.002 0.003 10

N obs. 8107 8107
R-squared 0.518 0.509
Lambda 0.861
CV mean pred. error 1.736

#p < 0.05, ¥p < 0.001.

the dependent variable (35.2%). At the bottom, SLOPE,
MIGRATION, UR, and AGE each contribute < 1% of R-squared,
with a combined total of only 2.2%. The results present in
Table 7 for the dependent variable NC/TC are similar to those
previously discussed.

Finally, the implementation of the LASSO model selection
(Tibshirani 1996) yielded a parsimonious model, presented in
the final column. LASSO combines shrinkage and variable se-
lection to streamline linear regression models and avoid over-
fitting. The LASSO results in the final column of Tables 6 and 7
reveal that a model with four variables (POP, POPCHANGE,
COVERAGE, and ALTITUDE) explains the majority of the
variance, accounting for 32.8% of the total variation in NC/POP
(closely matching the 35.5% of the full model) and 50.9% of the
total variation in NC/TC (closely matching the 51.8% of the full
model).

3.4 | Decision Tree Analysis

We conducted a Ramsey test to check for nonlinearity between
variables. The test results strongly indicated the presence of
nonlinear relationships (p = 0.000). Instead of introducing com-
plexnonlinear terms that might enhance model fit but complicate
result interpretation, we opted to use decision tree techniques to
capture these nonlinear relationships and establish precise
thresholds that effectively capture rural disadvantage. The chi-
squared automatic interaction detection (CHAID; Kass 1980) is
the most widely used decision tree algorithm. CHAID uses the
chi-square statistic to identify the most suitable splitting variable.
We utilized exhaustive CHAID (Biggs, De Ville, and Suen 1991), a
modified version that examines all possible combinations for each
predictor to determine the most optimal splits. Some of the de-
cision rules are presented in Table 8. These rules help to answer
our second research question.

To make Table 8 informative, it is necessary to compare the
probability of business creation in a municipality over a 10-year
period (35.2%; Node 0) and the probabilities associated with
each branch, which include municipalities with similar charac-
teristics. Node 1 presents the outcomes for the initial branch of the
decision tree. The findings confirm that POP is the most impor-
tantvariable, serving as the primary splitting criterion for the tree.
Specifically, for municipalities with a working-age population
ranging from 951 to 1737 residents, the probability of business
creation stands at 45.4%. Nodes 2-4 shed light on the roles of
variables amenable to public administration intervention—
namely, INFRA50 and COVERAGE. In this municipality group
ranging from 951 to 1737 residents, the probability of business
creation decreases to 36.9% when INFRA50 is < 433, while it in-
creases to 68.5% when INFRAS50 exceeds 2167. The probability of
business creation rises to 74.6% when COVERAGE sur-
passes 18.2%.

Nodes 5-14 show the effect of geographic circumstances and the
moderating role of population. Where the geography is adverse
(extreme altitude, steep slope, distance from the capital), the
probability of creating businesses decreases dramatically.
However, if there is enough population, geographic difficulties
are not so important. For example, Node 6 shows an extreme
case: municipalities in high altitude locations (ALTI-
TUDE > 1038) with a working-age population > 951 have a
probability of creating businesses of 58.7%. This group includes
tourist villages such as Albarracin, with 1043 working-age in-
habitants. The same occurs with the slope and the distance to
the capital—the mitigating effect of the population minimizes
the difficulties.

The nodes from 15 to 20 highlight the influence of demographic
circumstances, particularly the role of population. Similarly to
geographic challenges, a sufficient population mitigates in-
stances of population decline and negative net migration bal-
ance. For example, Node 15 shows that where the population
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TABLE 8 | Decision rules for predicting municipalities that establish companies using the exhaustive CHAID algorithm. The dependent variable is
FOUNDED.
N
Node N (%) Rule Status Probability (%)
0 8108 (100%) Entire sample Not- 64.8% 5254
founded
Founded 35.2% 2854
1 811 (10.0%) IF 951 < POP < 1737 THEN Not- 54.6% 443
founded
Founded 45.4% 368
2 379 (4.7%) IF 951 < POP < 1737 AND INFRAS50 < 433 THEN Not- 63.1% 239
founded
Founded 36.9% 140
3 92 (1.1%) IF 951 < POP < 1737 AND INFRA50 > 2167 THEN Not- 31.5% 29
founded
Founded 68.5% 63
4 63 (0.8%) IF 951 < POP < 1737 AND 433 < INFRA50 < 2167 AND Not- 25.4% 16
COVERAGE > 0.182 THEN founded
Founded 74.6% 47
5 812 (10.0%) IF ALTITUDE > 1038 THEN Not- 93.1% 756
founded
Founded 6.9% 56
6 75 (0.9%) IF ALTITUDE > 1038 AND POP > 951 THEN Not- 41.3% 31
founded
Founded 58.7% 44
7 810 (10%) IF ALTITUDE < 95 THEN Not- 13.2% 107
founded
Founded 86.8% 703
8 57 (0.7%) IF ALTITUDE < 95 AND POP < 539 THEN Not- 86.0% 49
founded
Founded 14.0% 8
9 1620 IF SLOPE > 20.89 THEN Not- 70.9% 1148
(20.0%) founded
Founded 29.1% 472
10 228 (2.8%) IF SLOPE > 20.89 AND POP > 3502 Not- 1.8% 4
founded
Founded 98.2% 224
11 1621 IF SLOPE < 4.49 THEN Not- 61.7% 1000
(20.0%) founded
Founded 38.3% 621
12 3243 IF DISTCAP > 47.10 THEN Not- 73.8% 2393
(40.0%) founded
Founded 26.2% 850
13 313 (3.9%) IF DISTCAP > 47.10 AND 951 < POP < 1737 THEN Not- 60.4% 189
founded
Founded 39.6% 124
14 810 (10.0%) IF DISTCAP < 15.38 THEN Not- 32.2% 261
founded
Founded 67.8% 549
(Continues)
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TABLE 8 | (Continued)

N
Node N (%) Rule Status  Probability (%)
15 4594 IF POPCHANGE < —0.035 THEN Not- 85.9% 3950
(56.7%) founded
Founded 14.1% 647
16 663 (8.2%) IF POPCHANGE < —-0.035 AND POP > 1356 THEN Not- 27.0% 179
founded
Founded 73.0% 484
17 3511 IF POPCHANGE > —0.035 THEN Not- 37.1% 1304
(43.3%) founded
Founded 62.9% 2207
18 1646 IF MIGRATION < -0.013 THEN Not- 92.1% 1516
(20.3%) founded
Founded 7.9% 130
19 145 (1.8%) IF MIGRATION < —0.013 AND POP > 1303 THEN Not- 34.5% 50
founded
Founded 65.5% 95
20 1501 IF MIGRATION < —0.013 AND POP < 1303 THEN Not- 97.7% 1466
(18.5%) founded
Founded 2.3% 35
21 810 (10.0%) IF UR < 0.023 THEN Not- 96.3% 780
founded
Founded 3.7% 30
22 3249 IF UR < 0.050 THEN Not- 83.9% 2725
(40.1%) founded
Founded 16.1% 524
23 810 (10.0%) IF UR > 0.050 THEN Not- 52.0% 2529
founded
Founded 48.0% 2330
24 2432 IF UR > 0.074 THEN Not- 46.8% 1139
(30.0%) founded
Founded 53.2% 1239
25 370 (4.6%) IF 539 < POP < 951 AND UR < 0.057 THEN Not- 75.9% 281
founded
Founded 24.1% 89
26 346 (4.3%) IF 539 < POP < 951 AND 0.057 < UR <£0.105 THEN Not- 83.2% 288
founded
Founded 16.8% 58
27 95 (1.2%) IF 539 < POP <951 AND UR > 0.105 THEN Not- 91.6% 87
founded
Founded 8.4% 8
28 689 (8.5%) IF 1737 < POP < 3502 AND UR < 0.105 THEN Not- 18.3% 126
founded
Founded 81.7% 563
29 122 (1.5%) IF 1737 < POP < 3502 AND UR > 0.105 THEN Not- 33.6% 41
founded
Founded 66.4% 81
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decreases by 3.5%, the probability of creating businesses is
14.1%, a percentage that increases to 73.0% if the working-age
population exceeds 1356.

Nodes 21 to 29 show the effect of unemployment on business
creation and the role of population. It is a very complex rela-
tionship. Unemployment can positively or negatively affect
business entry (Audretsch and Fritsch 1994). Nodes 21-24
clearly show that the higher the unemployment rate, the
higher the business creation, ranging from 2.5% when unem-
ployment is < 2.3% (Node 21) to 53.2% when unemployment
exceeds 7.4%. However, in certain population ranges, the rela-
tionship between unemployment and business creation re-
verses. For example, Nodes 25-27 show that if the working-age
population is between 539 and 951, the higher the unemploy-
ment, the lower the probability of business creation. Nodes 28
and 29 show another similar case, in this case if the population
is between 1737 and 3502. Therefore, this data range exhibits a
Simpson's paradox (Simpson 1951). This is not an exceptional
finding when it comes to employment (Armstrong and
Wattenberg 2014).

4 | Discussion and Conclusions

We developed a comprehensive model of business creation that
considers the geographic and demographic characteristics of
municipalities. Our model identifies the factors that contribute to
rural liability and assesses their relative importance. We analyzed
the characteristics of municipalities where all newly established
companies in Spain are headquartered between 2012 and 2021.
We examined the working-age population, population density,
aging demographics, population variation, net migration, un-
employment rates, distance from major markets, infrastructure
availability (Internet coverage and transit accessibility), and
challenging geographical conditions (municipal altitude and
slope). Our findings show that low working-age population is the
most important factor explaining rural disadvantage, followed by
low Internet coverage, high altitude, and population decline. We
found that geographic constraints significantly impede entre-
preneurship, yet their influence is moderated by the working-age
population within the municipality. Unlike ad hoc approaches
that employ arbitrary population thresholds to assess rural
disadvantage, our model employs municipal-level data to pre-
cisely identify these thresholds.

Municipal-level data pose challenges that require appropriate
statistical methods. These challenges arise from frequent zeros
for the dependent variable, as many municipalities in the
sample did not create new businesses during the 10-year study
period. Departing from conventional approaches, we employed
a two-part regression model (Belotti et al. 2015) to effectively
address this issue. The first part involves a logistic regression
that predicts whether a municipality will or will not create
businesses. Our model fit well, with a pseudo R-squared of
0.825. Therefore, this model can produce an index for rural li-
ability, which can be used to estimate the number of companies
that will be established in a municipality, if any. We found that
all independent variables except age significantly explain busi-
ness creation. The findings of two multivariate regressions

employing distinct definitions of business creation rate as the
dependent variable exhibited remarkable consistency. R-
squared values ranged from 0.351 to 0.518.

The second part of the analysis involved a multivariable
regression model that used only the sample of municipalities
that successfully established businesses. The model fit decreased
significantly in this part, with R-squared values ranging from
0.079 to 0.120. This is a significant finding, which suggests that
sociodemographic and geographical factors have less influence
in explaining business creation within municipalities that
effectively establish new ventures, that is, the large municipal-
ities. Adverse geographical conditions, like high altitude or
steep slopes, along with sociodemographic factors, primarily
pose challenges in small municipalities. Thus, for rural entre-
preneurs, when it rains, it pours. This finding extends the
literature on rural business entry by expanding theoretical
models. Economic geography theories have indeed emphasized
the undeniable impact of geography on firm location decisions
(Brekke 2015; Sorenson 2018; Stuart and Sorenson 2003).
However, the precise interplay between geographical and soci-
odemographic factors in entrepreneurship has remained
elusive, despite some exploration on their interaction with
personal factors (Freire-Gibb and Nielsen 2014). In addressing
this gap, our study explains the mechanisms underlying these
relationships. We found that the constraints to rural entrepre-
neurship posed by geographical challenges are particularly
pronounced in areas with limited population size. Conversely,
in regions boasting a substantial populace, elements such as
high altitude, steep slopes, or inadequate infrastructure assume
relatively diminished significance. Population presence miti-
gates or overcomes geographical challenges, facilitating the
emergence of entrepreneurship. Our empirical study supports
these theoretical arguments, thereby unveiling the mitigating
role of the working-age population on the relationship between
geography and entrepreneurship.

After establishing the significance of geography and demog-
raphy in explaining rural liability, we quantified their relative
importance. In addition to examining the standardized and
unstandardized coefficients in our regression analyses, we
employed dominance analysis (Budescu 1993) and the Pratt
Relative Importance Index (Pratt 1987). Furthermore, we uti-
lized the LASSO technique (Tibshirani 1996) to derive a parsi-
monious model. The results highlight the relative importance of
working-age population, significantly surpassing all other in-
dependent variables. When using the Pratt index, 69.8% of the
explained variance in business creation can be attributed to
population when NC/POP is the dependent variable, and 84.2%
when NC/TC is the dependent variable. The following variables
in relative importance are Internet coverage, with values of
14.0% and 4.2%, altitude with 10.2% and 7.1%, and depopulation
with 7.8% and 6.5%, respectively. Similar results were obtained
when using dominance analysis.

Sociodemographic variables have received extensive attention in
the literature due to their central role in explaining the rural-
urban divide (Deller, Kures, and Conroy 2019; Rosenthal and
Strange 2004; Rupasingha and Marré 2020). We should empha-
size that within the parsimonious model, only the working-age
population and population variation retained significance,
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while others, such as aging, unemployment, and migration bal-
ance, were excluded. On geographical challenges, in addition to
examining proximity to metropolitan areas (Deller, Kures, and
Conroy 2019; Rupasingha and Marré 2020), particular attention
should be paid to the outcomes derived from altitude and the
average slope of the municipality. The examination of these var-
iables is noteworthy, as they have not heretofore been subjected to
comprehensive analysis. We found that altitude is one of the four
variables selected in the parsimonious model generated through
the LASSO procedure, exhibiting a relative importance surpass-
ing that of extensively studied variables—both geographic (e.g.,
distance to the capital) and demographic (e.g., aging, unem-
ployment, or population decline)—in explaining business crea-
tion. Conversely, although the average slope of the municipality
shows statistically significant associations with business creation,
its relative importance is modest and thus is not incorporated into
the parsimonious model.

The debate on the relationship between unemployment and
business entry has a long pedigree (Audretsch and Fritsch 1994).
The ecological approach posits a positive correlation between
start-up activity and unemployment, while the labor market
approach suggests that unemployment negatively influences the
establishment of new firms. In our standalone analysis of un-
employment rates and business creation, a positive correlation
was observed. The positive relationship may be explained by the
fact that small municipalities lack economic dynamism,
prompting residents to migrate to larger cities where prospects are
better. In rural communities, there is little incentive to wait for
local job opportunities, which is why they exhibit lower unem-
ployment rates than cities. However, a counterintuitive pattern
emerges in municipalities with populations between 500 and 3500
inhabitants, where the relationship reverses, exhibiting a Simp-
son's paradox (Simpson 1951). A plausible explanation for the
observed relationship may stem from the trade-off between
entrepreneurial dynamism and the prospect of securing formal
employment. The smallest villages typically lack opportunities in
both spheres. In contrast, cities offer both entrepreneurial pros-
pects and formal employment options. It is conceivable that in
municipalities within the specified population range, entrepre-
neurial dynamism is subdued, hindering the creation of new
businesses. However, residents in these municipalities may retain
a degree of hope in finding employment within existing local
businesses. This lingering hope could explain their decision to
remain in their municipalities, leading to a rise in unemployment
rates rather than pursuing emigration. However, further analysis
is necessary to confirm these findings.

4.1 | Practical Implications

Public administrations aim to address the issue of rural depopu-
lation. However, the definitions they frequently adopt regarding
rural disadvantage tend to be arbitrary. Our model, constructed
from sociodemographic and geographic indicators, can provide a
comprehensive map of rural disadvantage in Spain, pinpointing
the areas least favorable for entrepreneurship. These findings can
contribute to enhancing public policies. By incorporating
municipal data into our logistic regression model, government
agencies can assess the likelihood of businesses being established

and tailor appropriate support strategies. For example, they can
estimate the impact of improving broadband access on business
creation in a small municipality.

Subsequently, we employed decision trees due to their capacity
to obtain easily interpretable rules, culminating in emergent
policy recommendations. From these, we derived straightfor-
ward rules delineating thresholds and identifying instances of
rural disadvantage. Notably, our research indicates that, among
various infrastructures, Internet coverage significantly out-
weighs public transit infrastructure in its influence. This finding
aligns with studies by Audretsch, Heger, and Veith (2015) on
German start-ups, endorsing Spanish authorities to redirect
public efforts towards enhancing such infrastructure in rural
areas.

4.2 | Limitations of the Study and Future Lines of
Research

Spain's local governance framework is characterized by a large
number of very small municipalities, a pattern also found in the
United States and several European countries, including Italy
and France (Bel and Warner 2015). While rural depopulation
represents a global trend, our findings are specifically tied to the
Spanish context, which emphasizes the importance of repli-
cating this study within other countries. The data set employed
in this analysis is notably extensive, covering all Spanish com-
panies and municipalities. However, the data are derived from
the Spanish commercial registry, which may introduce dis-
crepancies as some companies may register their headquarters
in locations other than their actual operations. This could
potentially introduce bias in studies that compare urban (the
location of most headquarters) and rural regions (Hjaltadéttir,
Makkonen, and Mitze 2020). Future research could delve into
exploring the role of business creation as a tool to combat
depopulation, focusing on identifying the most suitable sectors,
survival factors, and success determinants. Investigating these
aspects could shed light on effective strategies for fostering
economic growth and mitigating depopulation in rural areas.
Additionally, examining the regional variations and nuances
within Spain or comparing these findings with other countries
could offer comprehensive insights into the dynamics of rural
entrepreneurship and depopulation on a broader scale.
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