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ABSTRACT

Objective: The study aims to examine recent transformations in rural habitats undergoing depopulation in Aragon,
Spain, between 2010 and 2018. It seeks to verify changes in habitat concentration patterns and identify the
underlying factors.

Theoretical Framework: Drawing upon theories of rural exodus and demographic shifts, the research employs
the Colas Index (Colas, 1945) to analyze habitat types—dispersed or concentrated. It recognizes the influence of
agricultural changes, service provision challenges, and territorial dynamics on rural settlement patterns (Escolano
and de la Riva, 2003; Nuninger et al., 2021).

Method: The investigation focuses on depopulated municipalities in Aragén, utilizing a comparative analysis of
the Colas Index from 2010 to 2018. Administrative boundaries define the study's territorial units, enabling the
quantification of habitat changes and an assessment of their direction. The analysis integrates demographic and
settlement dynamics to understand habitat evolution.

Results and Discussion: Findings indicate varied habitat transformation processes across municipalities,
confirming the heterogeneity of the rural landscape (Pinilla and Saez, 2017). While transformations are not
universal, they challenge the traditional link between depopulation and habitat concentration. The Colas Index
proves valuable for characterizing habitat dispersion levels, yet its limitations in concentrated areas are
acknowledged. Methodological constraints related to administrative boundaries and the complexity of rural-urban
continua are also discussed.

Research Implications: This study contributes to a nuanced understanding of depopulation impacts on rural
habitats, informing territorial planning and demographic policies. It underscores the need for tailored strategies
that consider local habitat variability and the potential for revitalization efforts in select areas.

Originality/Value: By highlighting the diversity of habitat transitions amidst depopulation, the research offers
fresh insights into rural settlement dynamics. Its value lies in demonstrating that depopulation no longer universally
leads to habitat concentration, thus updating the scholarly discourse on rural transformation in Spain.
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Depopulation and Changes in Habitat Type in Rural Areas in Aragon (Spain)

DESPOVOAMENTO E ALTERACOES DO TIPO DE HABITAT NAS ZONAS RURAIS DE ARAGAO
(ESPANHA)

RESUMO

Objetivo: O estudo visa examinar as transformagdes recentes em habitats rurais em processo de despovoamento
em Aragdo, Espanha, entre 2010 e 2018. Procura verificar alteracbes nos padrdes de concentracdo de habitats e
identificar os fatores subjacentes.

Referencial Tedrico: Baseando-se em teorias de éxodo rural e mudangas demograficas, a pesquisa emprega o
indice de Colas (Colas, 1945) para analisar tipos de habitat — dispersos ou concentrados. Reconhece a influéncia
das mudancas agricolas, dos desafios da prestacdo de servicos e das dinamicas territoriais nos padrdes de
assentamento rural (Escolano e de la Riva, 2003; Nuninger et al., 2021).

Método: A investigacdo centra-se em municipios despovoados de Aragdo, utilizando uma andlise comparativa do
indice de Colas de 2010 a 2018. Os limites administrativos definem as unidades territoriais do estudo, permitindo
a quantificacdo das alteragdes dos habitats e a avaliagdo da sua direcdo. A analise integra dinamicas demogréaficas
e de povoamento para compreender a evolugdo do habitat.

Resultados e Discussao: Os resultados indicam processos variados de transformacéo de habitat entre municipios,
confirmando a heterogeneidade da paisagem rural (Pinilla e S&ez, 2017). Embora as transformacgdes ndo sejam
universais, desafiam a ligago tradicional entre o despovoamento e a concentracgio do habitat. O indice de Colas
revela-se valioso para caracterizar 0s niveis de dispersdo do habitat, mas suas limitacbes em areas concentradas
sdo reconhecidas. Constrangimentos metodol4gicos relacionados as fronteiras administrativas e a complexidade
da continuidade rural-urbana também séo discutidos.

Implicacbes da Investigacdo: Este estudo contribui para uma compreensdo matizada dos impactos do
despovoamento nos habitats rurais, informando o planeamento territorial e as politicas demogréaficas. Sublinha a
necessidade de estratégias adaptadas que considerem a variabilidade do habitat local e o potencial para esforgos
de revitalizagdo em areas selecionadas.

Originalidade/Valor: Ao destacar a diversidade de transi¢cBes de habitat em meio ao despovoamento, a pesquisa
oferece novas perce¢Bes sobre a dindmica dos assentamentos rurais. O seu valor reside em demonstrar que o
despovoamento ja ndo conduz universalmente a concentracao de habitats, atualizando assim o discurso académico
sobre a transformag&o rural em Espanha.

Palavras-chave: Despovoamento, Transformacio de Habitat, indice de Colas, Assentamentos Rurais, Aragio

DESPOBLACION Y CAMBIOS EN EL TIPO DE HABITAT EN ZONAS RURALES DE ARAGON
(ESPARA)

RESUMEN

Objetivo: El estudio tiene como objetivo examinar las transformaciones recientes en habitats rurales en
despoblacion en Aragdn, Espafia, entre 2010 y 2018. Su objetivo es verificar los cambios en los patrones de
concentracion del habitat e identificar los factores subyacentes.

Marco tedrico: Basandose en las teorias del éxodo rural y los cambios demogréaficos, la investigacion emplea el
indice Colas (Colas, 1945) para analizar los tipos de hébitat, dispersos o concentrados. Reconoce la influencia de
los cambios agricolas, los desafios de la prestacion de servicios y las dinamicas territoriales en los patrones de
asentamiento rural (Escolano y de la Riva, 2003; Nuninger et al., 2021).

Método: La investigacion se centra en los municipios despoblados de Aragdn, utilizando un anélisis comparativo
del indice Colas de 2010 a 2018. Los limites administrativos definen las unidades territoriales del estudio, lo que
permite cuantificar los cambios en el habitat y evaluar su direccion. El anlisis integra la dinAmica demogréfica y
de asentamientos para comprender la evolucion del habitat.

Resultados y Discusion: Los hallazgos indican procesos variados de transformacion del habitat en los municipios,
lo que confirma la heterogeneidad del paisaje rural (Pinilla y Saez, 2017). Si bien las transformaciones no son
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universales, desafian el vinculo tradicional entre la despoblacion y la concentracion del habitat. El indice Colas
demuestra ser valioso para caracterizar los niveles de dispersion del habitat, sin embargo, se reconocen sus
limitaciones en areas concentradas. También se discuten las limitaciones metodolégicas relacionadas con los
limites administrativos y la complejidad del continuo rural-urbano.

Implicaciones de la investigacion: Este estudio contribuye a una comprension matizada de los impactos de la
despoblacion en los habitats rurales, informando la planificacion territorial y las politicas demograficas. Subraya
la necesidad de estrategias adaptadas que tengan en cuenta la variabilidad del habitat local y el potencial de los
esfuerzos de revitalizacion en determinadas zonas.

Originalidad/Valor: Al destacar la diversidad de las transiciones de héabitat en medio de la despoblacion, la
investigacion ofrece nuevas perspectivas sobre la dindmica de los asentamientos rurales. Su valor radica en
demostrar que la despoblacién ya no conduce universalmente a la concentracion del héabitat, actualizando asi el
discurso académico sobre la transformacion rural en Espafia.

Palabras clave: Despoblacion, Transformacion del Habitat, indice de Colas, Asentamientos Rurales, Aragon.

RGSA adota a Licenga de Atribuicdlo CC BY do Creative Commons (https://creativecommons.org/licenses/by/4.0/).

1 INTRODUCTION

1.1 THE DEPOPULATION PROCESS

Depopulation is related to a decline in population (Pinilla and Sé&ez, 2017) and to the
abandonment of population units that, over time, have become deserted (Frutos-Mejias et al.
1994; Ruiz-Budria and Frutos-Mejias, 2014). In Spain, this process particularly affects rural,
inland municipalities (Jurado and Pazos, 2022). This problem has been addressed extensively
in academic spheres (Camarero et al., 2009), and has spread to public opinion and political
debates in recent years (Paniagua, 2016; Garcia and Espe-jo, 2019); however, it is still far from
being solved: ‘very few rural municipalities on the Iberian Peninsula will manage to reverse
their current, regressive demographic trends, with all the consequences for territorial
sustainability that this involves’ (Ju-rado and Pazos (2022, 81).

The speed of the changes in the way land is occupied may vary depending on the char-
acteristics of each historical period (George, 1973). Currently, ‘rural areas in Spain are
undergoing a long, profound, silent revolution with unsuspected dimensions’ (Garcia and
Espejo, 2019, 1). The root of the problem lies in relatively recent processes (Paniagua, 2016),
such as the transition from a traditional to a more modern economy (Thompson, 2002). In Spain,
the process essentially began in the 1960s, although ‘the major demographic imbalances caused

by the rural exodus in the second half of the last century still determine the rural population

Rev. Gest. Soc. Ambient. | Miami | v.18.n.11 | p.1-21 | 09638 | 2024.

3


https://creativecommons.org/licenses/by/4.0/

Depopulation and Changes in Habitat Type in Rural Areas in Aragon (Spain)

structures to this day’ (Camarero et al., 2009, 167).

Clout (1976) emphasised that biological depletion after prolonged stages of rural exo-
dus can reduce the pace of depopulation. This occurred in Spain after the period from 1950 to
1975 (Pinilla and Saez, 2017). As a consequence, much of the country’s rural areas have not
only seen a reduction in their population, their demographic structure has also been substantially
modified. Male rates have increased, birth rates have fallen and the population has aged
noticeably (Camarero et al., 2009).

At the beginning of the 21st century, territorial trends in the rural environment were
heterogenous (Pinilla and Saez, 2017). At the same time as the depopulation process was
underway, there were movements from urban to rural areas, thereby generating ‘new, more
decentralised settlement patterns’ (Arroyo, 2001, online). On occasions, this ‘rural renaissance’
(Thompson, 2002), led to phenomena such as the rehabilitation of abandoned villages (Marin,
2014) or the construction of new housing developments in tourist areas. All this, however,

particularly affects the areas that are most attractive to the urban population (Arroyo, 2001).

1.2 THE NOTION OF HABITAT

The word habitat was ‘adopted by geographers in 1928 (the Cairo Congress) to refer to
the way human settlements are arranged’ (George, 1991, 311); in other words, the way housing
and population are distributed across the territory: when spatially grouped together, the term is
concentrated habitat; otherwise, it is dispersed habitat (Aguilera et al., 1991). Most dispersed
localities respond to pre-industrialisation production logics and their location is consistent with
subsistence agriculture (Ruiz-Budria and Frutos-Mejias, 2014). In Spain, this model was
abandoned due to the changes in agri-culture, as new location logics and problems related to
the supply of goods and ser-vices in the rural environment have arisen. In this sense, ‘high
dispersion of settle-ments and population raises the price of provision of and access to services,
more so if the settlement is small”’ (Escolano and de la Riva, 2003, 10).

In relation to the action of settling, Puyol (1995, 74) emphasises the study of ‘popula-
tion settlements, taking into account their number, size and distribution within a spe-cific
territory.” Therefore, habitat is a characteristic element of the territory, which, in turn—and due
to its specific geographical nature—is influenced by aspects such as surfaces area (Colas, 1945)
or distance between settlements (Garner,1971). Demograph-ic dynamics can be used in
combination with the above-mentioned aspects to analyse the transition between different ways

of settlement. (Nuninger et al., 2021). In this sense, the spatio-temporal colonisation models
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link changes in settlement structure with issues such as migration and natural population growth
(Bafos et al., 2021).

1.3 HYPOTHESES AND GOALS OF THE STUDY

During the period of most intense rural exodus, a significant number of small popula-
tion centres were abandoned, particularly in areas of dispersed habitat (Ruiz-Budria and Frutos
Mejias, 2014). Frutos-Mejias et al. (1994) demonstrated that, from 1900 to 1981, the degree of
population concentration in the province of Teruel had increased and that a considerable
number of disperse units had disappeared; therefore, the de-population process had been
capable of modifying the rural habitat.

The initial hypothesis for this study is that, despite the decrease in the rate of depopu-
lation, the habitat continues to change. Currently, as has already been noted, some population
centres in several rural areas are undergoing processes of creation and re-habilitation (Marin,
2014). At the same time, a decrease in the pace of depopulation may have curbed the
disappearance of settlements and affected the population distri-bution in them. This may have
lead to the reversal of the tendency towards a greater concentration of the habitat, which is
associated with periods of intense rural exodus. This is the second hypothesis of the study.

To shed light on the questions raised, the study analyses recent changes (2010-2018) in
the type of habitat in the municipalities undergoing depopulation in the rural areas within the
Autonomous Community of Aragon (Spain)—a region where depopulation is at a stage that is
both advanced (Pinilla and Séez, 2017) and alarming (Rodriguez-Rejas and Diez-Gutiérrez,
2021). As regards the first hypothesis, and based on the Co-las Index, used by Frutos-Mejias et
al. (1994), this study quanitifies the number of municipalities showing changes. As for the
second hypothesis, the study analyses the sign of these changes. Furthermore, in order to
explain these modifications, the study examines the elements of the habitat that may have
influenced them, namely, the dy-namics of the settlements and their demographic dynamics.
Next, the study area is defined and the methodology used is described. The results relating to
the first hypoth-esis are presented first and, later, those relating to the second. Subsequently,
the fac-tors that conditioned the evolution described in the previous sections are stated. The
following section focuses on discussing the results and the last one summarises the main

conclusions of the study.
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2 THEORETICAL FRAMEWORK

2.1 CASE STUDY: RURAL MUNICIPALITIES IN ARAGON UNDERGOING
DEPOPULATION

2.1.1 Territorial frame of reference

As suggested by Pinilla and Séez (2017), Aragon has been historically characterised by
models of extensive agriculture and a low population density; however, during the period of
developmentalism, the the region was near the growth poles, which led to a massive rural
exodus. At present, except for a few enclaves such as the city of Zaragoza, most municipalities
in the region are part of Spain’s demographic desert (Jurado and Pazos, 2022, 73), including
some highly significant cases, such as the province of Teruel (Garcia and Espejo, 2019). In
relation to this problem, in 2017 Aragon passed a special directive on land planning of
demographic policy and against depopulation (Government of Aragén, 2017a).

The community has traditionally been characterised by different models of land
occupation, with areas of both concentrated and dispersed settlements. Some of these models
are based on forms of settlement that emerged after the Reconquista (Ruiz-Budria, 1994).
However, habitat concentration, which is associated with the rural exodus, homogenised the
territory considerably (Frutos-Mejias et al., 1994). One of the main factors in this loss of
diversity was the disappearance of population units, as demonstrated by Ruiz-Brudia and
Frutos-Mejias (2014) in their study on the ‘mases’ (traditional farm or smallholding in Aragon)
in the comarca (region) of Bajo Aragdn. Nevertheless, in 2003, several areas had a high
concentration of settlements despite the low population density, particularly in the north of the
autonomous community and in the south of the province of Teruel (Escolano and de la Riva,
2003).

According to the data from the nomenclator, in 1940 in Aragon, there were 2,652
population units and 398,181 people living in settlements of 1,000 inhabitants or fewer; at the
end of the 20th century, in 1991, only 1,543 units remained with 202,160 people living in this
kind of settlement (Aragonese Statistics Institute — IAEST, 2001). In the 21st century, this
figure has fallen even further, to 1,491 inhabited units in 2010 (Spanish National Statistics
Institute - INE, 2010). However, as happens in other places (Thompson, 2002), there are several
processes underway aimed to rehabilitate the rural environment; on occasions, these processes

involve the rehabilitation of disappeared old population centres (Marin, 2014). In addition, rural
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tourism has gained prominence, thereby creating new economic activities in the region’s rural
areas. The CAP (Common Agricultural Policy) and other public policies in support of the rural
environment should also be considered (Rubio, 2010). Therefore, the present situation differs
from the previous, hasty exodus in the 1980s and the depopulation process has slowed (Pinilla
and Séez, 2017). However, it has not stopped: in 2010 in Aragon a total of 392,602 people lived
in municipalities with a population density below 100 inhabitants per km? whereas in 2018 this
figure had fallen to 352,641 (INE, 2010-2018).

2.1.2 Delimitation of the study area

In Spain, the analysis of habitat type is frequently conducted at municipality level (del
Canto et al., 1988). This study analyses the rural municipalities experiencing depopulation in
the Autonomous Community of Aragdn (Spain).

There are several definitions for the concept of rural environment. In terms of
effectiveness, the definition outlined by the Organisation for Economic Co-operation and
Development (OECD) in 2006 is worth noting, as well as that described in the Spanish Law
45/2007 of 13 December, on sustainable development of the rural environment (Head of State,
2007). Both link low population density to rurality, a criterion that has been also applied in this
study. A municipality is defined as rural if its population density is lower than 100 inhabitants
per km?in any of the periods analysed. This threshold has been taken from the definition of
rural area contained in Law 45/2007. Regarding demographic dynamics, municipalities are
deemed to be undergoing the depopulation process if they have lost population between 2010
and 2018. In total, 619 municipalities in Aragén simultaneously meet both criteria—rurality
and depopulation (Figure 1)— which represents 84.68% of the municipalities in the
autonomous community and 86.17% of its surface area; in other words, most of the region’s

territory.
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Figure 1
Area of study

Highest population density in 2010 and 2018 Population evolution from 2010 to 2018 Research and Development Area: Analyzing Cities

Legend

Population
densitylnhabitants/km2
Density < 10
10 < Density < 100
B 100 > Density

Population dynamics
Negative
No change
Positive

Compiled by the author based on data from INE (2010 and 2018) and IGN (Spanish National Geographic Institute)
(2019)
Fuente: Esteban,2022

2.2 AN INDEX VALUE OF 0 CORRESPONDS TO A CO CHARACTERISATION OF THE
RURAL HABITAT: ELEMENTS STUDIED AND SOURCES

In the first half of the 20th century, several indices were formulated to characterise
habitat types. In this regard, Colas (1945) and, subsequently, Chiffre (1969) systematically
compiled—together with their own contributions—the main indices proposed. Among these
indices, Demangeon’s dispersion index (1933) and Colas’ index are of particular interest.
Although both can be used as the basis for developmental analysis (Frutos-Mejias et al., 1994;
Antunes and Esteban, 2021), this study uses the Colas Index, as it had been previously applied
by Frutos-Mejias et al. (1994) to identify habitat changes in the province of Teruel, which is
located within the study area.

The formulation [1] of the Colas Index (C) considers the surface of the area analysed
(A), the number of dispersed population units (E) and the inhabitants living in dispersed
population centres. The difference between the total population of the area of study (T) and the
dispersed population (D) is also considered. An index value of O corresponds to a totally

concentrated habitat and higher values indicate greater dispersion (del Canto et al., 1988).

[1]
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The Colas Index has been calculated at municipal level, using as a basis the population
units from the nomenclator (del Canto et al., 1988). The INE defines a singular population unit
as ‘any inhabitable area within the municipal boundaries—whether inhabited or, exceptionally,
uninhabited—clearly differentiated within that territory, and known by a specific name that
identifies it with no room for misunderstanding’ (INE, 2020, online).

The units have been classified into two groups: 1) if the unit is the one with the most
inhabitants in the municipality, it has been classified as the ‘cabecera’ (main population centre);
2) the units that were not included in the previous group have been classified as dispersed. The
source of information for units and population are nomenclators from 2010 and 2018 (INE,
2010-2018). Surface area data have been drawn from the cartographic databases at the Spanish
National Geographic Institute (IGN) for administrative boundaries for 2019. Alterations in
municipal boundaries are not frequent (Albet i Mas, 2019) and during the period analysed they
were deemed to be constant. As regards the population on any specific date, a population unit
has been considered uninhabited when its population is equal to 0 inhabitants or when it appears
in one nomenclator but not in the other.

After calculating the dispersion indicators for each municipality’s habitat, the analysis
focuses on their evolution. Subsequently, they have been linked to the elements used in their
determination. The work uses the evolution of the total population, dispersed population,
population living in the cabecera, the ratio between the last two and also the relationship
between population and surface area. This has been complemented with an analysis of the
processes of creation and disappearance of units. The former is related to the appearance of new
population units or inhabitation of previously uninhabited units; the latter is related to

population decline.

3 METHODOLOGY

3.1 HABITAT EVOLUTION IN RURAL MUNICIPALITIES UNDERGOING
DEPOPULATION

In Aragén, the rural municipalities with dispersed habitats and in the process of
depopulation are concentrated in the province of Huesca, in the north of the province of
Zaragoza and in the centre and south of the province of Teruel. The habitat in the rest of the
community is totally concentrated (Figure 2).
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Figura 2
Changes in the Colas Index between 2010 and 2018

Colas 2010
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Legend
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0 35 70 km
_—

AC = Colas 2018 — Colas 2010, At = 2018 — 2010
Compiled by the author based on information from the INE (2010 and 2018) and the IGN (2019)

Fuente: Esteban,2022

The mean of the Colas Index has increased from 0.92 in 2010 to 0.94 in 2018. This
figure represents a small variation, which is consistent with the fact that its distribution is very
similar on both dates (Figure 3). Between 2018 and 2010, in most of the municipalities
analysed, no changes in the indicators for habitat type have been observed (Table 1). The
percentage of municipalities with a totally concentrated habitat is 72.5% in 2010 and 72.2% in
2018. However, it is paradoxical that, although the mean value of the index has increased
slightly, the proportion of municipalities with a completely concentrated habitat has also
increased. The proportion of municipalities that have not experienced any changes is 72.05%.
Of the 27.95% municipalities that have experienced changes, around 16% have shown a
reduction in dispersion and fewer than 12% have shown an increase. The municipalities where
dispersion has increased are particularly concentrated in the province of Huesca; those with the
opposite trend show a greater spatial fragmentation, although they are mainly located in the

provinces of Teruel and Zaragoza.
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v

Figure 3
Colas Index in the area of study. Histograms from 2010 and 2018.
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Table 1

Evolution of habitat type between 2010 and 2018.
Evolution of habitat type Number of municipalities Percentage
Increase in dispersion 73 11.79
No change 446 72.05
Decrease in dispersion 100 16.16
Total 619

3.2 CHANGES IN POPULATION DISTRIBUTION
3.2.1 Population distribution according to type of settlement

Most of the variations detected in the type of habitat are linked to changes in population
distribution across different types of settlement. However, in the municipalities as a whole, in
line with previous observations, the ratio between dispersed and concentrated population is very
similar in 2010 and 2018 (R? = 0.9802). Although the differences are not large, the similarity
between the two dates is slightly greater in municipalities with increased dispersion (R? =
0.9836) than in those with increased concentration (R2 = 0.9770).

These results are consistent with a depopulation scenario. Regarding the approach taken
by the Colas Index, when the ratio and other elements remain constant, if the number of
inhabitants in the territorial unit decreases, dispersion increases; in other words, as settlements
lose population proportionally, the denominator of the formula decreases and the value of the

index increases. Conversely, an increase in concentration is linked to an increase in the size of
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the cabecera and, as has been noted, with modifications to population distribution that are
essentially associated with a more dramatic reduction in the dispersed population than in the
cabecera; therefore, in this case, the ratio between disperse and concentrated population shows
a slightly lower correlation coefficient between both dates.

The municipal cabecera had an average population of 588.69 inhabitants in 2010 and
529.16 in 2018; in other words, expressed as a decimal, an annual growth of -0.013. The average
number of inhabitants in the dispersed units was 42.93 in 2010 and 37.67 in 2018; this
represents an annual growth of -0.015. Therefore, although the rate of growth is negative in
dispersed units and in the cabeceras, in keeping with the current trend, a possible demographic
depletion would affect the former before the latter as dispersed units are smaller in size and,

furthermore, their rate of decline is slightly higher.

3.2.2 Relationship between surface area and population

As indicated above, the Colas Index sets the value as O if the habitat is totally
concentrated. Therefore, in this type of municipalities, there is no variation in the habitat
indicators, although some of the other elements involved may have varied. In this sense, in
addttion to aspects relating to the size of the cabecera, the relationship between population and
surface area may also have varied. As the latter has been deemed constant and the focus is on
rural municipalities undergoing depopulation, in all of the municipalities with a totally
concentrated habitat on the dates analysed, population density has decreased. As awhole, in the
municipalities with a totally concentrated habitat, population has decreased from 8.63
inhabitants/km? in 2010 to 7.52 in 2018. This represents a growth rate of -0.016 and an increase
in surface area per inhabitant of the cabecera of 1.11 km? This fact, even though the
municipality has a totally concentrated habitat, implies a modification of its components and,

therefore, represents changes in land occupation.

3.3 EVOLUTION OF POPULATION UNITS

Approximately half of the population units in Aragén have a dispersed nature. In 2010,
they represented 51.26% of the total, and 51.34% in 2018. In the period analysed, the number
of these population units has risen from 651 to 653. This variation represents an increase of
only 0.08%; even so, it has a positive sign. This figure involves two distinct processes: on one

hand, the disappearance of units and, on the other, the creation and rehabilitation of settlements.
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In total, 13 population units that were inhabited in 2010 had become uninhabited by 2018; of
these, 8 are in the province of Huesca, 4 in Teruel and 1 in Zaragoza. At the same time, 15 units
that did not appear in the 2010 nomenclator or did not have any inhabitants are now inhabited.
Of these 15 units, 11 are in the province of Huesca and the remaining 4 are divided equally
between Teruel and Zaragoza. The processes of creation and disappearance of units are not
mutually incompatible. There are 3 municipalities (2 in Huesca and 1 in Teruel) where both
processes have occurred simultaneously. In the province of Huesca, as regards the number of
units, the balance is positive (Figure 4); the same is also true for the province of Zaragoza.
However, in the province of Teruel, the disappearance of settlements outweighs the processes

of creation.

Figure 4

Evolution of number of population units between 2010 and 2018.
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3.3.1 Process of unit creation and rehabilitation

Units that were uninhabited in 2010 and inhabited in 2018 are mainly located in the
region of the Pyrenees and the Pre-Pyrenees—in the province of Huesca—in tourist areas
(Figure 5). All the units that have been created or rehabilitated are dispersed and have low
population, which oscillates between 1 and 14 residents, with an average of 4.53 inhabitants
per unit and a mode of 1. Therefore, these are small settlements, even in comparison to the unit
average of the municipalities analysed, which, excluding the uninhabited settlements, was
309.37 inhabitants in 2010 and 277.23 in 2018.

In the rural areas analysed, the processes of settlement creation and rehabilitation are

directly linked to a pre-existing dispersed settlement and a high number of units in 2010. That
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year, the average number of inhabited units in municipalities where new units had been
inhabited was 4.5. This data contrasts with the figure of 0.98 municipalities where no units had
been created. The difference between the two values is significant (significance lower than
0.001). When the same test was conducted regarding the population in the municipality in 2010,
there were no differences either between the two types of municipalities or in relation to their
demographic dynamics (significance 0.889).

3.3.2 The process of unit depopulation

As in the previous case, the depopulation-disappearance of settlements is linked to a pre-
existing dispersed habitat. The average number of dispersed units in 2010 in municipalities
where settlements had been deserted was 10.69, in contrast to the figure of 0.84 for the others.
The differences are statistically significant. However, unlike the processes of unit creation and
rehabilitation, the disappearance is, in fact, closely connected with negative demographic
dynamics: firstly, from an ontological point of view, with the dynamics of the settlement itself;
and, secondly, with the dynamics of the municipality. In the municipalities where population
units have disappeared, depopulation occurs at an average rate of -20.04 people per year; in
contrast, in the remaining municipalities, the average is -7.87. In this case, the difference noted

is also significant.
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Figure 5

Creation and disappearance of units: changes between 2010 and 2018.
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The risk of a unit becoming deserted is greater if it is small in size. All the units that are
now deserted had 5 inhabitants or fewer: the average is 1.69. The total number of inhabited
units with 5 inhabitants or fewer in 2010 was 101. Operation with these figures, [13/ (101-13)],
results in an odds ratio of 0.15; this means that the probability of a unit being deserted is 0.17.
In 2010, there were 1,270 units in total in the municipalities analysed. Considering this data,
both the odds and the probability of becoming deserted are 0.01 for the whole group. In other
words, the probability of a unit becoming deserted is 16.59 times higher if it has 5 inhabitants
or fewer; crossing this threshold increases the risk of this happening.

In 2018, the number of units inhabited by 5 people or fewer was 123, out of a total of
1,272. This number has increased by 21.78%, due to the depopulation process. Therefore, in
view of the above, depopulation increases the risk of population decline; and, when this

effectively occurs, if the other elements remain constant, the level of habitat concentration rises.
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4 RESULTS AND DISCUSSIONS

This analysis has revealed that, as regards habitat, there are different situations, even
within a group of municipalities that share similar problems. Pinilla and Saez (2017) suggested
that, currently, heterogeneity is one of the characteristic features of the rural environment in
Spain. The results obtained from analysing the changes in the Colas Index support this
statement. This index continues to be useful in characterising habitat type—dispersed or
concentrated— to establish a scale for the level of dispersion and to analyse its evolution.
However, in areas of totally concentrated habitat, it only serves to identify changes when they
fall into the category of ascription. In addition, from a methodological point of view, the use of
administrative boundaries as the benchmark unit in calculating the index may conceal
transitional situations and gradients between forms of land occupation but, still, enables to
identify homogeneous areas on a regional scale and to assign a level of dispersion to each
municipality, which is relevant as regards planning.

Using administrative boundaries favours the possibility of focusing the analysis on
municipalities with certain characteristics. However, in the case of a rural-urban continuum and
multiple interrelations between settlements on different levels, doing so could limit knowledge
of the territorial processes affecting the subject of study when these processes are organised
thorugh central locations. Colas himself (1945) emphasised that equating the largest unit with
the cabecera is an arbitrary—albeit operational—criterion in the same lines, the role of the
‘chef-lieu’ (Demangeon, 1933) held by many of the small cabeceras included is questionable.
In any case, the methodology used enables the identification of the main changes and the
detection of trends regarding habitat using public sources.

Most of the municipalities in the study area have not experienced variations in
dispersion coefficients between 2010 and 2018. Therefore, unlike in the past (Frutos-Mejias et
al., 1994), the changes in habitat type that are currently occurring are not generalised. In
addition, population distribution according to type of settlement in 2018 and 2010 is very
similar. There have not been substantial variations either in the regional distribution of
settlements, nor in the distribution of habitat types in the region. In any case, when making
comparisons, it should be noted that the period analysed by Frutos-Mejias et al. (1994) was 81
years, while this study has considered an 8-year period; still, almost 30% of the municipalities
exhibited changes in the Colas Index. Therefore, there is not a completely stable model of rural
habitat, although the change experienced is moderate and no substantial modifications have

been observed in the distribution of the categories of dispersed and concentrated habitat.
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In contrast to the generalised tendency towards concentration reported by Frutos-Mejias
et al. (1994), changes in the municipalities where the habitat indicators have varied—despite
all of them being immersed in the process of depopulation—have not always had the same sign.
In 42.93 of the municipalities showing some sort of change, dispersion has increased, but many
of the municipalities presenting changes show a tendency towards concentration that—in
contrast to what was observed between 1900 and the beginning of the 1980s—is essentially
linked to variations in population distribution according to settlement type, as the rate of unit
disappearance is now lower (1.63 per year, excluding newly populated units). In the area and
period analysed by Frutos-Mejias et al. (1994), the annual reduction in the number of population
centres was 7.13; in contrast, the total number of inhabited units between 2010 and 2018 has
increased.

Traditionally, the main effect which has been linked to depopulation has been the rise
in habitat concentration (George, 1973; Frutos-Mejias et al., 1994). The results obtained suggest
the existence of a new stage in the depopulation process as regards habitat type. This may be
characterised by the existence of heterogeneous dynamics and different types of behaviour.

In other contexts, such as England from 1951 to 1961, settlements with fewer than 100
inhabitants were those most prone to depopulation (Johnston, 1965); in Teruel from 1900 to
1981, however, the settlements most affected had fewer than 50 inhabitants (Frutos-Mejias et
al., 1994). The analysis in the area and period analysed in this study has revealed that short-
term risk of becoming deserted is greater in dispersed settlements, particularly if the unit has 5
inhabitants or fewer. As a result of the depopulation process, the number of units below this
population threshold increased between 2010 and 2018. This element may suggest that the
hypothetical stage outlined is transitory, as the disappearance of units is linked to a dicrease in
dispersion and a renewal of the process of habitat concentration, which is a characteristic of
depopulation processes.

The disappearance of traditional settlements represents a loss of heritage (Rodriguez-
Rejas and Diez-Gutiérrez, 2021) that may be a source of economic activity, particularly
regarding rural tourism (Ruiz-Budria and Frutos Mejias, 2014). Concentrated habitats favour
economies of scale (Garner, 1971). The provision of services in areas with dispersed habitat
and sparse population is more costly than in areas with concentrated habitat, especially in small
population centres (Escolano and de la Riva, 2003). At one point, some of the criteria used to
rationalise the settlement system recommended centralising the concentration of services; the
underlying philosophy was, after numerous experiments in this respect, prevention of the loss
of public resources (Clout, 1976). However, as Clout himself suggests (1976, 228), causing
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unviable settlements to disappear ‘is a difficult exercise from a political point of view.’ In this
respect, the focus is currently on the need to ensure quality of life for the population, regardless
of the area inhabited (Paniagua, 2016).

5 CONCLUSION

The system of settlements and population distribution has undergone changes over time
in a fairly constant way (Nuninger et al., 2021). As this study emphasises, this process is still
underway in the rural environment in Aragon. This confirms the first hypothesis outlined.
However, the reduction in the rate at which population is lost has not reversed the trend towards
concentration in all cases; therefore, the second hypothesis can only be partially confirmed.
Dispersion has increased in some municipalities without a simultaneous increase in the number
of dispersed units, but this is not the only pattern detected; at the same time as this process is
underway, a trend towards concentration has been observed in other municipalities.

Regarding the factors responsible for the changes, role of the demographic dynamics of
the municipal cabeceras in relation to the dispersed units is worth noting. To a large extent, this
relationship determines habitat evolution when the number of dispersed settlements remains
constant. The role of the processes of unit creation and disappearance should also be mentioned.
While infrequent, these processes condition the evolution of indicators and may even cause
variations in the category to which the habitat type of a spatial/territorial unit is ascribed.
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