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Abstract: The current physiognomy and problems of rural and urban territories in Spain are directly
related to the demographic processes linked to the rural exodus of the 1960s. In the year 2020, a new
problem and/or conditioning factor arose, COVID-19, which has modified dynamics, routines, and
aspects of the daily life of the population. The objectives of this research are to check whether there
are differences in the effect of COVID-19 between urban and rural municipalities and, in turn, to
analyse the demographic dynamics of the population between 2020 and 2022, as well as territorial
distribution patterns. To this end, population data were extracted from the Population Register and
Residential Variation data for the period 2010 and 2022 and demographic and statistical calculations
(Student’s t-test and Pearson’s correlation) were carried out. Among the main results, it is observed
that COVID-19 has less of an effect in Spanish rural areas. Moreover, these areas show a positive
demographic trend for the period 2020-2022. Population growth has had a direct influence on the
improvement of demographic data, although with differences according to autonomous communities.
This fact represents a break in the trend in rural areas, but is beginning to show signs of exhaustion
and a return to the pre-pandemic trend.
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1. Introduction
1.1. Population Growth and Migration Dinamics before COVID-19 in Spain

Since the 1950s, Spanish rural areas have suffered a constant loss of population due,
among other factors, to the mechanisation of the countryside and the industrialisation
and tertiarisation of urban municipalities [1,2]. These rural-urban migratory movements,
especially of young people and women, have led to a change in the demographic structure
of rural municipalities, with an increase in ageing, over-masculinisation, and dependency,
all as a consequence of the decline in population. Thus, the rural exodus has been changing
the physiognomy of these spaces, causing a loss of weight of inland rural areas in favour of
intermediate and/or urban areas [3-7].

However, when studying internal rural-urban migration, it is possible to differentiate
between different stages characterised by a greater or lesser prominence of urbanisation,
suburbanization, and/or counter-urbanisation dynamics [8-12]. Moreover, these move-
ments have a direct effect on population volume and structure and, ultimately, on the
growth or decline of the areas [13].

1.2. Population Growth and Migratory Dynamics during COVID-19

The effects that COVID-19 has had on residential mobility, especially during the first
months of the pandemic, have been widely discussed both in the scientific literature and
in the media. Concepts such as “rural renaissance” and “urban exodus” were common
in scientific papers and in the media during the first phase of the health crisis, both in
Spain [14,15] as well as in other countries such as France [16], the United Kingdom [17],
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Sweden [18,19], the United States [20], and Japan [21,22], among others, making urban
population loss a global phenomenon, albeit with notable differences between countries.

Cities have been the hardest hit by the virus. The high flow of people, air connectivity,
population density, and the high intensity of social interactions meant that urban spaces
became epicentres of contagion during the first months of the health crisis [12,23-27].

Thus, the traditional reasons that drove the dynamics of counter-urbanisation before
the pandemic (high price of urban housing, perceived lack of security, pollution, search for
greater contact with nature, and so on) were joined by new motivations related to the fear
of contagion and the search for greater freedom of movement. The main reasons for people
moving from cities to rural environments include the following: the search for housing
with more space than is available in cities, the search for environments with low population
density and open spaces where the spread of the virus is less likely, greater food security,
or the quality of the landscape [12]. In addition, other authors point out that restrictions
on social interaction, the implementation of teleworking, online teaching, the expansion
of digital commerce, the closure of leisure and the suppression of cultural activities, and
so on reduced the attractiveness of cities in favour of rural areas [26]. As Shucksmith [27]
explains, rural areas have been seen by the population as a refuge from illness, but at the
same time necessary to maintain mental and physical health. Hence, there are changes and
new housing preferences of the population [18,26-28].

Furthermore, these population movements have directly influenced the increase in
internet coverage in rural areas in Spain, as demonstrated by the latest report from the
Spanish government’s Ministry of Economic Affairs [29], which indicates that 7 out of
10 rural households have coverage of more than 100 Mbps, which has led to a reduction
in the digital divide of more than 5 points when compared with data from 2021 to 2022,
but even more if compared with data from 2020, by almost 25 percentage points. It also
highlights that 4G coverage reaches almost 100% of the rural population, while 5G coverage
reaches only 25% of the rural population.

All of these reasons have led to a change in the urban population’s perception of rural
areas, making them attractive areas in which to live more freely and safely than in crowded
cities. Proof of this is that, in Spain, in 2020, there was an increase in the rural population to
the detriment of the urban population, thus breaking the trend that had been in force since
the middle of the last century [2]. Specifically, the rural population increased by 0.7% in
2020 while the urban population decreased by 0.3% [30]. This change in trend is mainly due
to the dynamics of internal migration, with a decrease in rural emigration and an increase
in urban immigration to rural areas [12]. This was not unique to Spain, but also occurred in
other countries such as Japan [31], the United Kingdom [17], and Sweden [18,19].

However, not all rural destinations were equally attractive to the urban population,
nor did the whole population have the same opportunities or predilections when it came to
migrating. Some authors point out that, in the case of Spain, the municipalities that gained
in population because of internal migration were those that lost more people during the
rural exodus and/or those with a higher percentage of second homes, with aspects such
as accessibility to services (physical and digital) also having an important influence [31].
In relation to accessibility through the Spanish road network, the Secretariat of Transport,
Mobility, and Urban Agenda [32] has published a study on accessibility in minutes and
kilometers from municipal capitals to the main infrastructures such as hospitals or large
municipalities. Among the main results of the study, there is a clear dichotomy between
urban and intermediate municipalities where the cost in minutes of travel rarely exceeds
25 min, while rural areas are generally in a range between 45 and more than 60 min
(Figure 1).
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Figure 1. Accessibility of Spanish municipalities in minutes by road. Source: [32] (2022: 2).

Other authors distinguish between migrations concentrated in rural municipalities
located on the fringes of large metropolitan regions, where many urban residents maintain
family, social, and residential property ties, and more distant destinations associated with
tourist areas in coastal and rural areas of second residence. Moreover, the migrant profile
corresponds to upper-middle class people, with the possibility of teleworking and with
second homes [2,12].

1.3. Rural Renaissance?

The pandemic may represent an opportunity to reverse the rural-urban migration
trend, as these municipalities have become more attractive for the reasons already men-
tioned (security, freedom, contact with nature, and so on). The implementation of measures
such as teleworking and the development of digital commerce could favour the arrival of
settlers in rural areas [20,33]. The arrival of these new settlers can be a boost for the local
economy, as well as for the maintenance or reopening of basic services such as schools or
medical centres. Thus, some authors have argued that the change in trend that occurred in
2020 would persist after the pandemic [34].

The new migratory dynamics have had a significant demographic impact on rural
territories, especially in the most depopulated municipalities, where the increase in the
population has led to significant changes in the demographic indicators of these populations
in relative terms (age structure, ageing, dependency, and so on). However, these flows
have not affected the demographic characteristics of cities, owing to their large population
size [15].

The decline of cities predicted in some media at the beginning of the pandemic seems
to be far from a reality. Several pandemics have hit cities harder than rural settings, but this
has not meant the end of urban agglomerations [15,35]. Cities are centres of innovation,
exchange of ideas and goods, and economic growth. The return to work and face-to-face
education, the end of mobility restrictions, and the opening of commerce and leisure have
led to a revival of urban attractiveness.

On the other hand, despite recent improvements in rural connectivity, many remote
rural areas lack the infrastructure and services needed for teleworking, e-commerce, and/or
for the habits and leisure activities consumed by urbanites. The existence of good internet
connectivity is fundamental for the development of these municipalities. However, in the
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Spanish case, there are serious connectivity deficiencies, especially in the most remote rural
areas, where the problems of depopulation are greater [33].

For all of these reasons, several authors raise doubts about the continuity of the
phenomenon over the coming years and suggest that these changes may have been tempo-
rary [17,20,31]. According to these authors, beyond the evolution of the pandemic itself, the
growth in urban and rural populations will be affected by the extent of digitalisation in the
rural world, the degree of implementation of teleworking or hybrid working arrangements,
the evolution of the preferences and priorities of the urban population, housing prices, and
the ageing of the population, among others.

This is why, in view of the effects that the COVID-19 pandemic has had on the
population, as well as the movements that have been observed in other countries around
the world, this paper poses the following research questions: Are there differences in the
number of people infected by and dead from COVID-19 according to the rural or urban
municipalities in the different Spanish autonomous communities? Have there been changes
in the territorial distribution patterns of the population since the outbreak of the pandemic?
Have these demographic changes positively affected the main demographic indicators in
Spanish rural areas?

The main contribution of this article is to analyse the population growth/decline of
Spanish rural areas over the last 13 years, paying special attention to the pre-pandemic
period (2018-2020) and the first two years of the health crisis (2020-2022), in order to
check whether COVID-19 has had a differentiated impact on rural areas, as well as to detect
possible significant changes in the population growth/decline patterns of these areas during
the first two years of the pandemic compared with the period prior to the health crisis. For
this purpose, we propose a double statistical analysis; on the one hand, the relationship
between different variables and, on the other hand, spatial statistics to verify patterns of
territorial distribution of the population. To this aim, we will compare the patterns of all
Spanish municipalities based on the annual real growth rate between different periods and
considering the classification of the municipality into urban, rural, and intermediate. All
of this will make it possible to identify whether there is a relationship between the effect
that COVID-19 has had on the different municipalities, their growth/decline, and their
demographic effect on the territory. In this way, it is possible to characterise territorially the
effect that COVID-19 has had on the population and how it has adapted or moved.

To provide an answer to this, Section 2 is devoted the characterization of the study
areas, especially the importance of the Spanish rural areas, the data source, and population
and COVID-19 data, as well as the methods, rates and indexes, and methodology used.
Sections 3 and 4 are devoted to the presentation and discussion of the results obtained
about the implication of COVID-19 in the population, their distribution, and its effect on
the territory. Finally, Section 5 contains the conclusion, where the main contribution of the
research is presented, as well as future lines of research to understand the evolution of this
process and the state of the rural areas and their population.

2. Materials and Methods
2.1. Data Source and Methods

To achieve the proposed objective, the INE was used to extract population data from
the Municipal Register for the period 2010-2022, broken down by sex and age. From
this data, a set of basic demographic rates and indicators were selected and calculated to
check whether the demographic characteristics and trends in rural areas (depopulation,
masculinisation, ageing, and dependency) have changed as a result of COVID-19.

Firstly, the aim is to verify the scope and effect that COVID-19 has had on Spanish rural
municipalities. To this end, the cumulative incidence of COVID-19 per 100,000 inhabitants
in each autonomous community was calculated. The data were provided by Diario.es
because they had the complete database of data from the beginning of the pandemic
and relied on official data provided by regional governments. This made it simpler and
avoided the bureaucracy of requesting data for each of the autonomous communities,
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which would cause a long delay. It should be noted that information is not available for
all autonomous communities, as Castilla La Mancha, Castilla y Le6n, Extremadura, and
Galicia do not publish open data for all municipalities. Thus, data were obtained for a total
of 4268 municipalities out of the 8185 that make up Spain. The temporal scope of the data
analysed extends from the start of the pandemic to 15 March 2022.

Secondly, based on data extracted from the Municipal Register for the period 2010-2022

and to analyse the demographic consequences of COVID-19 in Spanish rural municipalities,
a set of rates and indicators were calculated (Table 1):

Annual real growth rate (ARGR): this indicator, also known as the growth rate, was
calculated to analyse the variation in the population volume of rural municipalities.
Numerous authors consider it to be a very appropriate formulation for measuring
depopulation, because it arises from the relationship between natural growth and
migratory dynamics [35,36].

Sex rate: the aim of this rate is to check whether there is a relationship between
the depopulation process and the greater or lesser presence of men and women in
the territory, i.e., whether the phenomena of masculinisation and/or feminisation
predominate in the municipalities.

Ageing index: this index shows the weight that the population over 64 years of age
represents in relation to the population under 16 years of age.

Dependence rate: this is an indicator with a clear economic significance, as it presents
the relative measure of the inactive population over the potentially active population.
The selection of these indicators was made because they directly inform the main
demographic problems of Spanish rural areas: depopulation, masculinisation, depen-
dency, and ageing [1,3,4,34,35]. Therefore, the calculation of these indicators allows us
to know the real demographic status of these areas.

Table 1. Rates and indexes selected for the study. Source: own elaboration from [35-37].

Rates and Indexes Formula

ARGR = ({/75 —1) x 100
Annual real growth rate (ARGR) Fp: final population; Ip: initial population;
t: interval time

0101t
RM! = Zite x 100
POL-O0Lt s population of men resident in the study area
on 1 January of year.
women: population of women resident in the study

area on 1 January of year.

Sex rate
POl-Ol-t

At = T 100
POl—Olt
0-15
65+ population aged 64 and over, belonging to the
study area on 1 January of year t.
0-15: population under 16 years of age, belonging
to the study area on 1 January of year t.

PO1-01-t
Ageing index
PO1-01-t

P017011+P01701t
Drt = THHee 5100
16-64

PY-014 1 5: population under 16 years of age, belonging
to the study area on 1 January of year t.
65+ population aged 64 and over, belonging to the
study area on 1 January of year t.
16-64: population over 15 and under 65, belonging
to the study area on 1 January of year t.

Dependence rate PO1-01-t

POt -01-t

The results obtained for the different demographic rates and indicators were repre-

sented graphically and cartographically using ARCGIS 10.8 software. In addition, a set of
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statistical calculations were carried out with SPSS software, calculating Student’s t-test or
Pearson’s correlation depending on the type of variables analysed.

e  On the one hand, by means of Pearson’s correlation, we can analyse the degree of asso-
ciation between two quantitative variables (in our study, they are the ARGR 20202022,
incidence of COVID-19 per 100,000 inhabitants, and deaths due to COVID-19). The
value of the index varies between —1 and 1 and its interpretation is clear. When a
value of r = 1 is obtained, it means that there is a perfect positive correlation, i.e., a
strong direct relationship whereby, when one variable increases, the other increases
in the same proportion. However, when r = —1, it means that there is a negative
correlation, i.e., a strong inverse relationship, because when one variable increases,
the other decreases in constant proportion. Finally, if r = 0, it means that there is no
linear relationship between the variables.

e  On the other hand, Student’s t-test will be applied to test the link between quantitative
variables and qualitative variables (the incidence of COVID-19 per 100,000 inhabitants,
deaths due to COVID-19, ARGR 2018-2020, ARGR 2020-2022, and ARGR 2010-2020,
which are quantitative, and the territorial typology variable differentiating rural and
non-rural municipalities, which is nominal and dichotomous). This test includes
Levene’s test, which shows whether there are significant differences between the
variances of the variables, as well as Cohen’s D, which shows the strength of the
relationship between the variables, i.e., not only whether or not there is a relationship,
but also whether it is low, medium, high, or very high.

e  Finally, in order to analyse the spatial distribution patterns of population growth/decline,
the optimised hotspot analysis tool (Gi de Getis-Ord) of ArcGis 10.8 software was
used. This tool allows the detection of statistically significant spatial clusters that
concentrate high values (hot spots) or low values (cold spots) of a variable. Specifically,
in this study, it was used to detect those clusters of municipalities in which relative
population growth/decrease was statistically significant in spatial terms during the
periods 2018-2020, 2020-2022, and 2010-2022.

2.2. Study Area and Characterisation

Spain is a European state that is organised territorially and administratively into three
decentralised levels (Art. 137 Spanish Constitution, 1988). The top level is the division
into autonomous communities (CC.AA.), where there are a total of 17 CC.AA. and they
have political and financial autonomy, as well as decentralised competences according
to subjects [38,39]. The second, intermediate, level are the provinces, of which there are
a total of 50 and they are located within the autonomous communities. The third level
are the municipalities, with a total of 8131 municipalities, which constitute the basic and
smallest scale entities of the territorial organisation of the state and are the areas closest to
the population [38,39].

Once the Spanish administrative division has been explained, our study will focus on
the municipal level, but linking the data to the autonomous community level, as there are
large population, administrative, territorial, and other differences between the autonomous
communities (Figures 2 and 3). Within the municipalities, it is important to understand
the classification and distribution of these between rural, urban, and intermediate. The
delimitation of the rural sphere is necessary for the correct design and application of the
work, as well as to understand the evolution and the effect of these municipalities after the
COVID-19 pandemic.

In the Spanish context, municipalities classified as rural occupy 84% of the surface area
of Spain and account for 82% of the total number of municipalities in Spain (Figure 2) [40].
Consequently, areas delimited as intermediate and urban (non-rural areas) occupy 16%
of the Spanish territory and account for 18% of the municipalities. The classification of
municipalities by Goerlich [40] is based on demographic, land occupation, and accessibility
criteria, which allows differentiating municipalities into the following: remote rural, ac-
cessible rural, open intermediate, closed intermediate, open urban, and closed urban. The
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classification of an urban, intermediate, or rural municipality is determined by a population
grid with a cell size of 1 km? and where three concepts are used [40]:

e  Rural population cells: cells located outside urban agglomerations.

e Urban clusters: agglomerations of contiguous cells with a minimum density of
300 inhabitants/km? and a minimum population of 5000.

e Urban centers: agglomerations of contiguous cells with a minimum density of
1500 inhabitants/km? and a minimum population of 50,000 inhabitants.

In addition, the consideration of whether it is an open or closed municipality depends
on the extent of the areas that are natural or artificial. Whereas the consideration of an
accessible or remote municipality will vary according to the proximity in minutes to a city.
In this research, we will focus exclusively on those municipalities classified as remote rural
and accessible rural:

e  Rural—accessible: those municipalities that are demographically rural and can access
the services associated with a city within a reasonable time if the travel time is less
than forty-five minutes.

e  Rural—remote: those municipalities that are demographically rural and where access
to the services associated with a city involves a journey of more than forty-five minutes.

j/
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VALENCIANA BALEARS

oA = MURCIA
ol i
' T ﬂ',’*’,'\ft%\i“ /o

CANARIAS

Y
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Legend:

Rural - Accessible

ﬂ « [ Rural - Remote
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D Autonomous Communities
0 125 250

1 Km. E Countries

Figure 2. Classification of Spanish municipalities as rural accessible and rural remote. Source: own
elaboration from [40].

Although the average number of rural municipalities at the national level is 82%,
there are differences in the number of municipalities classified as rural according to the au-
tonomous communities (Figure 3). The autonomous regions of Castilla y Leén, Aragon, La
Rioja, Castilla-La Mancha, Navarra, and Extremadura have more than 90% of their territory
classified as rural. The autonomous regions of Andalusia, Cantabria, Catalonia, Galicia,
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Pais Vasco, and Asturias fall in a range between 60 and 80%. Finally, the autonomous re-
gions with the fewest rural municipalities are Comunitat Valenciana, Madrid, Illes Balears,
Islas Canarias, and Murcia, with the latter having less than 20% of municipalities.

0% MM EeE A r— e e — —
80%
60% -
40%

20%

0%

S I S R T T T T SR ¢
FELTE S & S S & E \@v‘f‘ &
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& & v
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¥ N
© N
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ORURAL MUNICIPALITIES ~ O NON-RURAL MUNICIPALITIES

Figure 3. Distribution of the surface area of the autonomous communities by rural and non-rural

municipalities.

Another relevant aspect, in addition to the territorial distribution of rurality, is the
concentration of the Spanish population in these municipalities. At the national level, Spain
has a population of 47,435,597 inhabitants [37], of which just over 7.5 million reside in
rural municipalities, which represents almost 16% of the total Spanish population, and
the average density of these municipalities is 17.8 inhabitants per square kilometre [41].
Demographic analysis with a historical perspective based on censuses [38] shows how the
Spanish population has grown from 1900 to the present day, but not homogeneously in all
municipalities. Rural municipalities have lost nearly 3 million inhabitants, from 10 million
to just over 7 million. This means that the relative weight of their population has gone from
almost 50 to 16%. On the other hand, the intermediate and urban municipalities, which
had 5 million inhabitants each, now account for more than 35 million inhabitants in the
urban municipalities and more than 15 million in the intermediate municipalities.

In the distribution of the population according to the typology of municipalities
(Figure 4), differentiating between rural and non-rural municipalities, it can be seen that
the majority of the population living in each of the autonomous regions is mainly urban,
despite the fact that these were the minority areas. There are differences between ARGRs;
for example, Madrid is the only one where the population living in a municipality classified
as rural is in the majority (over 60%), because more and more of the population lives in
municipalities close to Madrid that are classified as rural, representing the expansion of
the metropolitan area. However, the rest have rural population ranges that vary between
10% and almost 40%. Within this range, the cases of Aragon, Castilla-Leon, or La Rioja are
noteworthy, where the territory classified as rural occupies more than 90% of the surface
area, but where the population living in these areas is 20%, 38%, and 23%, respectively.

These territorial imbalances and the population imbalance between rural and urban
municipalities in Spain pose problems of territorial articulation at different scales from
the national, regional, and provincial levels [36]. This context causes the perpetuation of a
vicious circle of decline in rural areas [42,43], which is difficult to solve owing to the lack of
population, which negatively feeds back into the rest of the actions and services. For this
reason, the changes in trends that have occurred since the pandemic can be revulsive for
Spanish rural areas and it is important to analyse them.
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Figure 4. Distribution of the population according to rural and non-rural municipalities by au-
tonomous communities.

3. Results

In this section, we will address whether Spanish rural areas have undergone significant
demographic changes as a consequence of the COVID-19 pandemic. Firstly, we will carry
out a general analysis of the effect of COVID-19 on rural and non-rural municipalities and
study the differences between autonomous communities. Secondly, based on the analysis
carried out in Section 3.1, we will study the possible relationship between the decline or
gain in population in rural municipalities and its link with the pandemic. Thirdly, the
effects of this population growth or decline on the main demographic indicators will be
analysed.

3.1. Differential Territorial Effects of COVID-19: Infected and Deaths

Owing to the outbreak and spread of the SARS-CoV-2 virus, better known as COVID-19,
across the planet, everyday human processes linked to free mobility were compromised
and limited. In the case of Spain, the Spanish government decreed a state of alarm through
Royal Decree 463 /2020 of 14 March 2020. This approved key measures such as the confine-
ment of the population and the paralysis of all non-essential activities [44]. COVID-19 is
one of several black swans that society has had to deal with in recent decades [45]. A black
swan can be defined as an event in society, to which society tries to find an explanation
for what happened. However, this crisis can be understood as an opportunity to reverse
the demographic drain suffered by the rural world [45], based on changes and innovative
proposals, transformations, and consolidation of new ideas. COVID-19 entailed a transfor-
mation in people’s habits and actions that has had marked territorial implications, both
from the point of view of the use and occupation of space, and in the intensity and form of
displacement.

Figure 5 shows the average incidence of COVID-19 cases per 100,000 inhabitants for
all municipalities and autonomous communities according to territorial typology [40]. It
can be observed that the incidence of cases has been much lower in rural areas than in
intermediate and urban areas. Moreover, remote rural areas have the lowest number of
COVID-19 cases per 100,000 inhabitants, far behind accessible rural municipalities and,
above all, intermediate and closed urban areas.
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Figure 5. Average incidence of COVID-19 per 100,000 inhabitants according to territorial typology.

Moreover, this relationship between the incidence of COVID-19 and rural areas is
statistically significant, as can be seen in Table 2. It shows the results obtained from the
Student’s t-test after analysing the relationship between territorial typology (rural and non-
rural municipalities) and the incidence of COVID-19 in each municipality. The ¢-test reflects
a result of —12.248 and the bilateral significance analysis shows that there is statistical
significance in the relationship between the two variables. In addition, Cohen’s D shows a
mean relationship of the variables.

Table 2. Sample correlation from Student’s {-test between average incidence of COVID-19 per
100,000 inhabitants and territorial typology.

Levenen’s Test Student’s -test Bilateral Average Difference
(Significant) udents t-tes Significance (Cohen’s D)
Equals —30.11 0.000 —10,329.88
<0.001 : L . .
variances Significant Strong relationship

The same occurs in the statistical analysis between territorial typology (rural and
non-rural) and COVID-19 deaths (Table 3). The Student’s ¢-test reflects a negative result of
—14.486 and the bilateral significance analysis indicates that there is statistical significance
in the relationship between the two variables. In addition, Cohen’s D shows a mean
relationship of the variables.

Table 3. Sample correlation from Student’s t-test between COVID-19 death and territorial typology.

Levenen’s Test Student’s -test Bilateral Average Difference
(Significant) udents t-tes Significance (Cohen’s D)
<0.001 Equals —19.60 o 0.000 718.3.2 .
variances Significant Strong relationship

Figure 6 shows the average incidence of COVID-19 per 100,000 inhabitants in rural
(remote and accessible) and non-rural (intermediate and urban) municipalities in the
autonomous communities for which data are available. In all of them, except in La Rioja,
the Islas Canarias, and Murcia, the incidence of COVID-19 was higher in non-rural areas.
Moreover, the lower incidence recorded in remote rural areas is particularly noteworthy.
Among the autonomous regions with the lowest incidence, the Islas Canarias and the Illes
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Balears stand out, a fact linked, among other reasons, to insularity factors. On the other
hand, the areas with the highest incidence were Aragon, Catalufia, and Navarre.
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Figure 6. Average incidence of COVID-19 per 100,000 inhabitants in the autonomous communities
by rural and non-rural municipalities.

3.2. Population Growth/Decline before and during COVID-19

Having analysed the relationship between COVID-19 infections and deaths and the
territory in which they are located, it is time to look at the population behaviour of the
different areas. To do this, we have extracted the percentage of real annual population
growth at municipal level from 2016-2017 to 2021-2022 according to the typology of
municipalities (Figure 7). Two clear trends can be observed in this figure. On the one hand,
non-rural areas (urban and intermediate) from 2016 to 2020 had a progressive increase in
population, although from 2021 to 2022, growth has slowed drastically compared with
previous periods. Even in urban areas, there has been a decrease in population between
2020 and 2021, although in the period 2021 to 2022, they have started to grow again, but at
a much slower rate than in the pre-pandemic periods.

In the case of rural areas, they have behaved differently from the rest of the areas,
with very small population losses or gains. It is thus necessary to differentiate the more
accessible rural areas from remote rural areas (Figure 7). The accessible rural areas have
had a continuous decline in population during the period 2010-2017, although from 2018
onwards, this trend has changed and they have obtained positive values of population
growth. It should be noted that, in the years 2020 and 2021, this growth increased consider-
ably, but in the period 2021-2022, this growth reduced to similar levels prior to COVID-19.
In relation to the remote rural areas, these have a different behaviour to the accessible rural
areas, as throughout the last decade, they have continued to experience population decline,
although the percentage of loss has been reducing considerably, until 2021, which was the
first year in which they gained in population. However, in the period 2021-2022, their
population declined again, but very little compared with the scenario prior to 2019.

Furthermore, it is important to know the population behaviour over the last decade
of the Spanish areas according to their typology. Figure 8 shows the real annual growth
between 2010 and 2022. It shows how rural areas (remote and accessible) have experienced
population losses of between 10 and 23 percentage points, despite the positive data shown
in Figure 3 between 2020 and 2022. The other areas, intermediate and urban, show a
positive trend over the decade, with the closed intermediate areas (closer to urban areas)



Sustainability 2023, 15, 7899

12 of 27

Annual Real Growth Rate (%)

Annual Real Growth Rate (%)

10

-10

-15

-20

-25

standing out. The urban areas have hardly experienced any change in growth because of
the population decline between 2020 and 2021 and lower growth between 2021 and 2022.
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Figure 7. Percentage evolution of annual real growth rate (ARGR) by territorial typology.
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Figure 8. Percentage evolution of annual real growth rate (ARGR) by territorial typology between
2010 and 2022.

In order to check whether these increases and/or decreases in population, depending
on the type of municipality, are statistically significant, a Student’s t statistical calculation
was performed. For this purpose, a quantitative variable (real annual growth between
2021 and 2022) and a nominal variable (municipality typology) were used, which was
simplified for the statistical analysis, considering the municipalities as rural and non-rural
(intermediate and urban).
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Table 4 studies the statistical relationship between annual real growth (2020-2022)
according to the typology of the territory, being statistically significant. Levene’s test shows
that there are differences between the variances. The Student’s t-test gives a result of
5.194 and the bilateral significance analysis shows that there is statistical significance in the
relationship between the two variables. In addition, Cohen’s D shows a low relationship
between the variables.

Table 4. Sample correlation from Student’s f-test between annual real growth rate (2020-2022) and

territorial typology.
Levenen’s Test , Bilateral Average Difference
(Significant) Student’s I-test Significance (Cohen’s D)
<0.001 Equals 0.761 0.000 0.143
’ variances Significant Low relationship

However, looking at real annual growth between 2010 and 2022, a different trend to
that shown in the previous analysis is observed (Table 5). The Student’s t-test gives a result
of —30.81 and the bilateral significance analysis shows that there is statistical significance in
the relationship between the two variables. In addition, Cohen’s D shows a low relationship
between the variables.

Table 5. Sample correlation from Student’s t-test between annual real growth (2010-2022) and
territorial typology.

Levenen’s Test Student’s -test Bilateral Average Difference
(Significant) Significance (Cohen’s D)
<0.001 Equals —30.81 o 0.000 —18.4.8 '
variances Significant Strong relationship

The process of population decline between 2010 and 2022 and the population gain or
lesser loss between 2020 and 2022 in rural areas show large differences when analysed by
region. For this purpose, three periods were selected. First, a pre-pandemic period between
2018 and 2020. Second, a pandemic and post-confinement period between 2020 and 2022.
Thirdly, the trend of the last decade between 2010 and 2022. In this way, it is possible to
analyse in greater detail whether there has been a significant change in the behaviour of the
population settlement linked to COVID-19 and, to synthesise the analysis, we only show
how this occurs in the rural areas of the different ARGR (both remote and accessible).

Figure 9 shows ARGR between 2018 and 2020 for the different rural areas of the
autonomous regions. This is more noticeable in remote areas than in accessible areas. The
autonomous regions with the greatest losses of inhabitants are La Rioja, Asturias, Galicia,
Castilla y Ledn, Castilla-La Mancha, Extremadura, and Cantabria. The rural areas with pos-
itive values and, therefore, population growth are located in the autonomous communities
of Madrid, Illes Balears, Islas Canarias, Murcia, and Catalufia, being communities with a
small number of rural areas and very close to urban areas.

Figure 10 shows the areas in which there are clusters of municipalities with a high
proportional population growth (red hotspots) or a high proportional decrease (blue cold
spots) between 2018 and 2020. As can be seen, the hot spots are especially concentrated
around the large Spanish cities (Madrid, Barcelona, Valencia, and Palma de Mallorca)
and other coastal municipalities such as Alicante and Malaga. In addition, there are also
significant growth areas on the island of Mallorca and the island of Fuerteventura. Within
the rural sphere, the fastest growing areas are those of the accessible type. On the other
hand, the agglomerations of municipalities that are decreasing are mainly located in the
interior of the country, especially in the autonomous communities of Castilla y Ledn,
Castilla-La Mancha, and Aragén. In this case, the predominant types of municipalities that
lose the greatest population in proportional terms are the remote rural ones.
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Figure 9. Annual real growth rate between 2018 and 2020 in rural areas. Legend: Green: positive
values. Red: negative values.
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Figure 10. Hotspots and coldspots of population growth/decline in relative terms between 2018 and
2020.
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Therefore, in the pre-pandemic scenario, most rural areas in Spain showed negative
results. However, in the pandemic and post-confinement period (Figure 11), it can be
observed that most of the Spanish rural areas show very positive results, even higher popu-
lation growth than in the 2018-2020 period. The areas that continue to show population
losses in both remote and accessible rural areas are Extremadura, Pais Vasco, and Castilla y
Ledn. However, there are other ARGR such as Cantabria, Castilla-La Mancha, Pais Vasco,
and Asturias that show negative growth only in remote rural areas and positive growth
in accessible rural areas. The rest of the autonomous regions show positive population
growth between 2020 and 2022, although with significant differences between them. While
Madrid, Catalufia, Comunitat Valencia, Illes Balears, La Rioja, and Murcia show the highest
population growth rates, which vary between 9% and 2.5%, in the rest of the autonomous
communities, there are also population increases in their rural areas, although with lower
growth rates than the previous ones.
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Figure 11. Annual real growth rate between 2020 and 2022 in rural areas. Green: positive values.

Red: negative values.

Figure 12 shows the territories in which groups of municipalities with proportional
population growth/decrease during the period 2020-2022 are concentrated and whose
spatial relationship is statistically significant. Contrary to what happened in the period
2018-2020, during the period 2020-2022, the highest growth rates are not found in the
immediate surroundings of the large Spanish cities (Madrid, Barcelona and Valencia), but
rather in rural municipalities (remote and accessible) and relatively close to these large cities.
Significant growth was also detected around expensive and tourist cities such as Dénia or
Javea in the south of the Comunitat Valenciana or Tarragona in the south of Catalunya. It is
also worth highlighting the growth in the municipalities located around the Catalan and
Aragonese Pyrenees, as most of these municipalities are of the rural—remote type. As for
the areas with the greatest population losses in proportional terms, the rural municipalities
(deep and remote) of Castilla y Ledn, Castilla-La Mancha, and Aragén continue to stand
out.

Finally, having analysed the pre- and post-confinement period, it is important to
provide a general contextualisation of the last decade. To this end, we have analysed the
real population growth between 2010 and 2022 (Figure 13) in order to check whether or
not the high growth that occurred between 2020 and 2022 has modified the trend shown
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before the pandemic. As can be seen, all Spanish rural areas, except for Madrid, Illes
Balears, Pais Vasco, Murcia, and Catalufia, show very significant population losses in the
last decade, with levels varying between 10% and 37%, which represents a very marked
loss of population.
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Figure 12. Hotspots and coldspots of population growth/decline in relative terms between 2020 and
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Figure 13. Annual real growth rate between 2010 and 2022 in rural areas. Green: positive values.
Red: negative values.
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Figure 14 represents the territories in which clusters of municipalities with propor-
tional population growth/decline during the period 2010-2022 are concentrated and whose
spatial relationship is statistically significant. As can be seen, the situation is more similar
to that of the 2018-2020 period than to that of 2020-2022. On this occasion, growth occurs
around the large cities and provincial capitals that are most important in demographic and
economic terms (Madrid, Barcelona, Valencia, Seville, Zaragoza, Bilbao, and so on) as well
as in the municipalities of the Spanish east coast. It can also be observed that many of these
municipalities are not rural, and among those that are, the accessible rural ones clearly
stand out. Moreover, the agglomerations of municipalities that are losing population are
particularly concentrated in the centre of the country, around the Community of Madrid
and the functional areas of other provincial capitals, with the groupings of municipalities
located in Castilla y Ledn, Castilla-La Mancha, and Aragén being noteworthy, as in the
previous cases. It should also be noted that, within these groupings of municipalities,
remote rural municipalities stand out.
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Figure 14. Hotspots and coldspots of population growth/decline in relative terms between 2010 and
2022.

Having demonstrated the change in trend from the population point of view in Spanish
rural areas between 2020 and 2022, as well as the change between 2018 and 2022 and in
the last decade, it is important to check whether this population growth has any direct
relationship with the data on COVID-19 incidence and deaths. Regarding the relationship
between annual real growth rate (2020-2022) and COVID-19 incidence, it can be seen
in Table 6 that there is a significant relationship between the variables. In the Pearson
correlation analysis between ARGR and COVID incidence, the result (—0.182) shows a
negative (inverse) relationship between the variables with a significance level of 0.001.
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Table 6. Pearson’s correlation test between real annual growth (2020-2022) and the incidence of
COVID-19 per 100,000 inhabitants.

Annual Real Growth Rate Inﬁ‘ézl:cgeeo ¢
(2020-2022) COVID-19
CPeariO? S 1 —0.182 **
Annual Real Growth lc;rlr cla 1(1)n
Rate (2020-2022) briatera 0.00
Significance
N 4268 4268
Pearson’s
Average Correlation —0.182 1
incidence of Bilateral 0.00
COVID-19 Significance ’
N 4268 4268

** The correlation is significant at the 0.001 level (bilateral).

The same trend is observed in Table 7, where ARGR (2020-2022) and COVID deaths
are linked through a Pearson correlation. The result (—0.151) shows a negative (inverse)
relationship between the variables at the 0.001 level of significance.

Table 7. Pearson’s correlation test between real annual growth (2020-2022) and COVID-19 death.

Annual Real Growth COVID-19
Rate (2020-2022) Death
Pearson’s
Correlation 1 —0122*
Annual Real Growth .
Rate (2020-2022) Bilateral 0.00
Significance
N 4268 4268
Pearson’
C(i‘reslgtiosn —0.122 1
COVID-19 Bilateral
death L 0.00
Significance
N 4268 4268

** The correlation is significant at the 0.001 level (bilateral).

3.3. Changes in Demographic Indicators and Rates

Having analysed the relationship between COVID-19 and population growth in Span-
ish rural areas between 2020 and 2022, it is important to know whether these processes are
also related to and have affected the main demographic indicators. Similarly, it is important
to check whether the negative trend regarding population outflow between 2010 and 2022
is related to the results of the demographic indicators and whether the trend between 2020
and 2022 has managed to improve them. For this purpose, based on the calculation of the
different indicators and rates, the differential percentage between the years studied in the
rural areas of the different autonomous communities was calculated.

Figure 15 shows the percentage differential in the sex ratio, ageing index, and depen-
dency ratio between 2018 and 2020, being the pre-pandemic scenario. Herein, we can see
how most of the indicators and rates of the different rural areas obtain positive values,
which indicates a growth and, therefore, a worsening of these indicators and rates. This
means a worsening of the masculinity ratio; of dependency; and, above all, of ageing,
which is the indicator that worsens the most in this period.
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Figure 15. Growth in demographic indicators and rates in rural areas between 2018 and 2020.

Regarding the behaviour of the indicators in the pandemic and post-confinement
period (2020-2022), Figure 16 shows that most of the indicators show negative percentage
growth, which indicates that most of them have improved across the board in most of the
rural areas of all the autonomous communities, with the results of Andalusia, Aragon, and
Cantabria being particularly noteworthy.

If we check the growth experienced by these indicators and rates from 2010 to 2022
(Figure 17), we can see that the percentage growth is positive in all of them, except in
Aragon, which improves its demographic data over these 12 years. Therefore, although the
demographic data between 2020 and 2022 are positive for rural areas and show a change in
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trend, they are still far from changing the demographic results that have prevailed in the
last decade in Spanish rural areas.
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Figure 16. Growth in demographic indicators and rates in rural areas between 2020 and 2022.

Finally, in addition to graphically representing the percentage changes of the indicators
and rates in the different study periods, it is important to statistically check whether there
is a relationship between the 2020-2022 and 2010-2022 growth and the sex ratio, ageing,
and dependency results obtained for the year 2022 in Spanish rural municipalities. Table 8
shows the two periods independently by means of a Pearson correlation between ARGR
and the different rates and indicators. In the period 2020-2022, except for the sex ratio,
which does not show statistical significance with real growth (0.66 significance), the ageing
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index and the dependency ratio show statistical significance and obtain negative results of
—0.196 and —0.170, respectively. This shows an inverse relationship between the variables
at the 0.01 significance level. Regarding the relationship between real growth in 2010 and
2022 and the indicators and rates in 2022, all of them show statistical significance. All rates
obtain negative results, with the sex ratio being —0.429, the ageing index being —0.421,
and the dependency ratio being —0.247, i.e., showing an inverse relationship between the
variables with a significance level of 0.01.
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Figure 17. Growth in demographic indicators and rates in rural areas between 2010 and 2022.
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Table 8. Pearson’s correlation test between real annual growth (2020-2022 and 2010-2022) and
demographic index (2020-2022 and 2010-2022) in rural municipalities.

Annual Real
Growth Rate
(2020-2022)

Annual Real
Growth Rate
(2010-2022)

CPeario,? s 0.005 CPeario? s 0429 *
Sex rate ]c;lre a 1(1>n Sex rate ]c;lre a 1cl)n
(2022) etera 0.667 (2022) etera <0.01
Significance Significance
N 6716 N 6716
Pearson’s " Pearson’s .
Ageing Correlation —0.19 Ageing Correlation —0.421
Index Bilateral 001 Index Bilateral <001
(2022) Significance ’ (2022) Significance ’
N 6716 N 6716
Pearsog s 0170 * Pearsor.l s 0247 %
Correlation Correlation
Dependency rate Bilateral Dependency rate Bilateral
(2022) S <0.01 (2022) S <0.01
Significance Significance
N 6716 N 6716

* The correlation is significant in the 0.001 level (bilateral).

4. Discussion

Several insights can be drawn from the extracted results that contribute to the existing
debate on the effect that the COVID-19 pandemic has had on the demographic dynamics of
the population in Spanish rural areas. The following section analyses the effect of COVID-
19 on the major typologies of Spanish municipalities and their relationship with population
growth and the evolution of the main demographic indicators of rural environments.

4.1. COVID-19 and Territories

The results on the incidence of COVID-19 by type of municipality have shown an
important and statistically significant difference between infections and mortality in rural
and urban areas, being higher in the latter.

The Student’s t-test, where rural and non-rural municipalities were related to the
incidence of COVID-19 per 100,000 inhabitants, gives a result of —30.11, which indicates that
rural areas have the lowest incidence of COVID-19, i.e., they show an inverse relationship.
Cohen’s D shows a strong relationship between the variables. The same occurs in the
statistical analysis between territorial typology and COVID-19 mortality. The Student’s
t-test reflects a negative result of —19.60 with a statistical significance of <0.001, so the
interpretation of the t-score indicates that, again, rural areas have had lower COVID-19
mortality, despite having an older population and thus being more vulnerable to the disease.
Cohen’s D again shows a strong relationship between the variables. These results are in
line with the scientific work and international studies recently published by numerous
authors. Thus, in agreement with several authors, the areas most affected were urban areas,
mainly owing to the higher population density and the high intensity of mobility and social
interactions [11,23,25-27,45]. Whereas lower density, more green spaces, use of private
transport and fewer shops, and ultimately less contact between people have made rural
areas the most effective places against the pandemic [18,26-28,46,47]. Therefore, this fact
was corroborated in the results of the present study, as open and closed urban areas, as
well as intermediate areas, have a higher average number of infections and deaths than
rural areas.
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4.2. Population Growth and Demographic Indicatos: A Territorial Change in Trend since
COVID-19?

In the wake of COVID-19, multiple studies have emerged that point to a change in
population dynamics, in which rural territories stop losing population and even receive
immigration from urban areas. This paradigm shift is mainly due to two reasons. On the
one hand, rural environments have proved to be safer spaces with a lower risk of contagion.
On the other hand, the mobility restrictions imposed during the pandemic have been much
more bearable in rural environments, where housing is more spacious and the availability
of open spaces and green areas is greater than in cities. This has led, as we have seen,
to a change in the trend of population growth between 2020 and 2022 in Spanish rural
areas, showing significant growth compared with previous periods and, after statistical
analysis, showing a significant relationship between growth and territorial typology. In
the Student’s t-test, the t-test result is 0.761, which indicates that rural areas have had the
greatest increase in population, while non-rural areas have had the least growth or losses.
This fact is not exclusive to Spain, but has also been identified in other countries such as
the United Kingdom [17], Sweden [18,19], and Japan [21,22]. Therefore, the lesser effects of
COVID-19 in Spanish rural areas follow the trend of other homonymous areas.

However, this result is weighed down, to a large extent, by the results for the period
2020-2022, because, during this period, a new change in the trend of population growth is
again identified. While, during the period 2020-2022, it was the rural areas that gained the
most population while the urban areas lost population, in the period 2021-2022, the remote
rural areas again lose population, although to a lesser extent than previously. Similarly,
intermediate and urban areas gain in population again, although the growth in the latter is
very small.

Therefore, and in accordance with other studies [4,12], between 2020 and 2022, popu-
lation growth in rural areas is generalised in all of the autonomous communities of Spain.
As Gonzaélez-Leonardo also pointed out for the Spanish context [48], both holiday villages
with a large number of second homes and rural areas closer to large urban areas and natural
landscapes have been the most attractive and, therefore, the ones that have seen the greatest
increase in immigration. This evidence is consistent with research in Sweden and the
United Kingdom, where departures from densely populated large cities tended to gravitate
towards low population density areas close to cities and holiday destinations [18,19]. In
addition, national and international authors have found a relationship between population
growth in rural areas and their services. In fact, the slower growth of remote rural areas is
related to the lack of services and infrastructures such as poor internet connection [48]. This
highlights the importance of and need for investment in infrastructure and basic services
in rural areas, in order to make the repopulation of these areas a reality. However, this
population growth does not correct or modify the trend that these municipalities have
been experiencing since 2010. In the last decade, almost 90% of Spanish rural areas have
experienced population decline, which is reminiscent of the concept of demographic drain
used by Sasone [47]. Such is the population loss of these rural areas that the t-test from
growth 2010-2022 shows a T of 10.81 and a strong Cohen’s D relationship between the
variables. The interpretation of these results indicates that the areas that have experienced
the greatest population growth are the urban and intermediate areas, while the losses have
been concentrated in the rural areas, despite the population growth experienced between
2020 and 2022.

For all of these reasons, the change in trend experienced between 2020 and 2022 does
not seem to be as clear and lasting as some authors predicted at the beginning of the
pandemic [33], as it begins to show signs of weakening, especially in the most remote and
remote rural areas, which begin to experience population decline again, although not at
pre-pandemic levels.

The analysis of the spatial distribution patterns of population show how pre- and
post-confinement population changes have had a direct influence on the territory and
the typology municipalities. Between 2018 and 2020, growth in urban areas and loss of



Sustainability 2023, 15, 7899

24 of 27

population in rural areas was observed. Between 2020 and 2022, growth in rural areas,
especially in the peripheral crowns of metropolitan areas, was observed, while population
decline was observed in urban areas such as Madrid, Barcelona, and Valencia [4,12,33].
However, this recent process does not break the cumulative trend between 2010 and 2022,
where growth in large urban areas and Mediterranean areas was observed, against the
emptying of the outer perimeters of metropolitan areas and inland rural areas [17,19].

Therefore, once the health restrictions associated with COVID-19 have ended and in
a context of normality such as 2022, population behaviours tend to stabilise and become
similar to those prior to the pandemic. In this sense, the results obtained in this research
contribute to answering the doubts and hypotheses raised by various authors on the
continuity of this change in population dynamics after COVID-19 [12-14,26], confirming
the cyclical nature of the situation in the Spanish case.

The relationship between COVID-19 incidence and deaths and actual population
growth outcomes between 2020 and 2022 is clear and statistically significant. In the case of
incidence and ARGR 2020-2022, it obtains a Pearson’s test result of 0.182, while COVID-19
mortality obtains a Pearson’s test result of 0.122. In both cases, the relationship is inverse
and is interpreted in the same way; that is, the areas that have had the most relevant
population growth are those that have had the lowest incidence, the lowest number of
deaths from COVID-19, and fewer restrictions on population and mobility, these being
rural areas. On the other hand, urban and intermediate areas have grown the least, as a
consequence of the COVID-19 effect and the continuous restrictions that these areas have
experienced. This evidence and correlations are on par with those found in the United
States, China, and Japan between population flows and the number people infected with
COVID-19 [49,50]. This is why the authors do not consider COVID-19 as the main cause of
the rural renaissance, but it may have accelerated already existing cultural trends in society.
The pandemic can be seen as a reactive motivation for out-migration, beyond traditionally
identified incentives and where new preferences take precedence [20,49,50].

Finally, it is important to know whether this population growth has had a direct effect
on the main demographic indicators and rates in Spanish rural areas. An improvement and
reduction in the sex ratio, ageing, and dependency was observed for the period 2020-2022,
but these improvements do not offset the negative effect that these indicators and rates have
had throughout the study period (2010-2022). However, the new migration dynamics in
rural areas have had a significant effect on indicators and rates in rural areas, which have
improved significantly because of the increase in population in highly depopulated areas.
From Pearson’s test, it has been possible to verify how there were significant and related
changes between population growth in 2020-2022 and the demographic indicators of ageing
and dependency, which are statistically significant, but not the same as the sex ratio. In
the case of the Pearson correlation between ARGR 2020-2022 and ageing, a relationship of
—0.196 was obtained, while with the dependency ratio the result was —0.170; in both cases,
its correlation is inverse and its interpretation is that, in those areas where population growth
has been positive, the demographic indicators of dependency and ageing have decreased
as they have improved. The low population volume in rural areas has allowed the changes
in demographic indicators in these areas to be relevant, as the arrival of a small number of
inhabitants can relatively and substantially modify the indexes and rates of these municipali-
ties. However, the Pearson correlation between ARGR 2010-2022 and the sex ratio, ageing,
and dependency indicators show a statistically significant relationship, with results of —0.429,
—0421, and —0.247, respectively, so that, in those municipalities where ARGR has been lower,
i.e., where there have been very significant population declines, the demographic indicators
have increased considerably, especially in the case of the sex ratio and ageing.

5. Conclusions

The study and analysis of the population dynamics and demographic indicators
of the different Spanish municipalities and their differential behaviour between the pre-
pandemic and post-confinement periods require greater attention from the academic,
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political, and institutional world at different levels. For this reason, this article has analysed
the impact that COVID-19 has had on the level of infections and deaths in different Spanish
autonomous communities, according to the type of municipality (rural/non-rural). On
the other hand, the effect of the pandemic on the population trend in rural areas was
studied, as well as its impact on some typical demographic indicators of rurality (sex ratio,
dependency, and ageing). The results obtained highlight a change in population behaviour
in Spain as a whole, especially between 2020 and 2022, where there was a loss or stagnation
of population in urban areas and a gain in rural areas. However, this study highlights
that this process is beginning to show signs of exhaustion and a return to pre-pandemic
population trends is in sight, albeit in a more attenuated form.

Thus, in demographic terms, rural areas have experienced years of population growth
linked to COVID-19. The fear of contagion, the search for large and uncongested spaces,
the mythification of rural life, the spread of teleworking, and the improvement in telecom-
munications have been a spur to the constant decline in population in rural municipalities.
However, the authors do not consider COVID-19 to be the main cause, although it has
contributed to the rural renaissance, as it has accelerated cultural trends already existing
in society [48-50]. This change in trend appears to have been merely cyclical, as the 2022
data begin to show signs of a return to pre-pandemic population dynamics. During 2022,
rural areas have experienced lower population growth and even decreases, although not
to pre-pandemic levels, while intermediate and urban areas have once again experienced
increases in their population. This fact is also beginning to undermine the good results
that could be seen in population growth and, therefore, in the demographic indicators for
the 2020-2022 period. The return to normality, the greater cultural and leisure offers in the
cities, and the greater presence of work/academic activities is causing the population to
return to urban or peri-urban areas and to leave remote rural areas.

Consequently, this study shows the need to continue developing rural areas, which
have been seen as useful and necessary for the population in the current scenario of the
health crisis. It is thus necessary to continue working on improving the provision of services
and infrastructures that improve the quality of life of the local population and attract future
inhabitants. In this sense, the existence of good internet connectivity is fundamental for
the development of these municipalities, thus the digitalisation of the rural world is a key
factor in the evolution and future of these areas, especially because of the normalisation,
if not generalisation, of teleworking. All of these actions are important to take advantage
of the brake that the pandemic has put on the decline in population in these territories, as
everything points to a return to pre-pandemic dynamics.

Finally, future research should analyse whether the accessibility study carried out
by the Spanish Government has a clear relationship with the demographic growth that
occurred during the pandemic in rural municipalities, as well as analyse the population
evolution of these areas in the coming years.
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