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Introduction
There is a growing consensus on the need to propose specific policies to face the
on going depopulation processes in extensive rural areas of Southern Europe. But
targeting policies needs assessment of the spatial, economic and structural conditions
that explain why a local community experiences depopulation.
This paper sets out to explore the determinants of population growth in the
Comunitat Valenciana (CV), an administrative and historical region located at the

Eastern part of Spain. The study’s results contribute to headline one of the most
important territorial problems in rural Spain: the depopulation in inland municipalities
in a relatively urbanised region. We focus the analysis on the whole territory of CV: 542
municipalities.
Taking into account that the increase of population in a municipality implies the
declining in another one, we pay attention to the differences between territories
according to their economic development and spatial factors. We started by specifying
and estimating a population growth model that focuses on three factors mentioned by
literature and also considered by the Valencia Government as the main topics to
considering when a municipality has depopulation problems: accessibility, economic
conditions and public equipment1. The spatial econometric methodology allows to
explaining and quantifying the elements that cause de depopulation, and addresses the
key question on how spatial dependence between municipalities can affect population
change. We also applied fuzzy-set Qualitative Comparative Analysis, which organises
criteria to define the presence or absence in each municipalities of the conditions
leading to the presence or absence of depopulation processes, based on predetermined
thresholds.

Depopulation in the Comunitat Valenciana.
One of the main problems faced by rural areas in Spain is depopulation,
understood as a demographic and territorial phenomenon reflected in the decrease in the
number of inhabitants of a territory or nucleus in relation to a previous period. This
problem even exists in a relatively urbanized region, such as CV, a region with an
average population density of 214 inhabitants per Km2, but where 0.8% of the region’s
population lives in 27% of its total area, leading to a sparsely populated area that
belongs to the so-called Spanish “Laponia”. The massive and permanent reduction of
population leads to desertification, with dramatic social and environmental implications.
In the rural CV as in other Spanish regions the decline in absolute terms of rural
population is a problem that affects to a significant part of its territory, and that may end
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A study taken out by Valencian Public Administration (Generalitat Valenciana 2017) has classified a
group of municipalities as “in danger of depopulation”. The classification has been done considering three
indicators that collect certain variables related with: accessibility, public equipment and economic
conditions.

up in the disappearance of villages, which represents a loss from the ethnological,
economic and environmental perspectives.
In many cases, it is not just a matter of population loss, but also of de-structuring
of the territory. Small villages are combined with dispersion, given the scarcity of
municipalities of more than 5,000 inhabitants in the inland Valencian districts.
In the preparatory study of the AVANT anti-depopulation plan (Generalitat
Valenciana, 2017) the Valencian Government estimates that the number of
municipalities in risk of depopulation is 157, with a population loss of 14.5% between
1996 and 2016. The same study considers that depopulation of the territory is related to
accessibility, economic dynamics and public services. We wonder if such approach can
explain why some municipalities grow more than others.

Conceptual framework.
Depopulation is a complex phenomenon that can be approached from multiple
perspectives. A standard explanation refers to the presence of very traditional
employment structures in rural areas, with little economic dynamism against fast
growing territories. Regional studies have considered the impact of large cities, ruralurban migration, economic development or quality of life. Glaeser, Scheinkman and
Shleifer, (1995) examined the socioeconomic forces that explain the growth of US cities
in different periods of time. Jedwab, Christiaensen and Gindelsky, (2016) focus on rural
push factors and urban pull factors and they consider economic factors as income
growth, differences in productivity, wages gaps and urban-biased policies to explain
population movements from rural to urban areas. Graves, (1979, 1983), Graves and
Linneman, (1979) Chi and Marcouiller, (2009), among others, underline that natural
amenities (landscapes, open space, climate, forest etc.) are important resources that
attract local population and have contributed to generate employment and economic
activity. Cushing, (1987) and Shields et al., (2005) illustrate how both natural amenities
and economic conditions affect population movements.
If we introduce spatial considerations, the explanation to depopulation could
explore difficulties that some municipalities experience to integrate with other dynamic
territories that benefit from social services and employment opportunities. Regional
studies start to recognize the role of accessibility or the proximity to populated locations
in explaining the current phenomena of territorial depopulation. The improvement of

road infrastructures has allowed certain municipalities to increase their population and
change their demographic characteristics because of a population integrated for reasons
of leisure, work, studies or retirements.
The choice of territorial unit of analysis also conditions the factors explaining
the population dynamics. The focus on local communities reflects specific impacts of
territorial problems and allows to capturing spatial relations (Boarnet, 1994), while at a
higher territorial level the spatial dependence could be less significant. On this line,
recent studies introduce the spatial dependence as an additional determinant of
population changes (Firmino, Silva, Elhorst and Mota, 2017, Lunberg, 2006, Delfmann,
2014).
Our approach does not necessarily focus on rurality as a major issue affecting
depopulation. We, of course, consider a range of variables that can be inserted into a
broad definition of rurality, such as the distance to the main cities. However, we don’t
categorise municipalities according to a rural-urban classification as other studies do
(Franco, 2015; Reig et al., 2016) or according to population density (Burillo-Cuadrado
et al., 2013). It is rather our intention to consider all municipalities in the Valencian
community and to assess a set of specific factors that can explain depopulation, with
independence of the eventual categorization of the municipality as a rural or as an urban
municipality. The statistical approaches followed in the present research do not
predefine categories although a territorial clustering could be deducted from the tested
relationships between conditions and the problem of depopulation.
Our study pays attention to “material” conditions such as economic dynamics
and public services. We recognise that some recent works in Spain (Camarero, 2009)
argue that the feasibility of territories areas is not only the result of economic growth
and material conditions but also of social interactions. We don’t deny such
interdependence. However, the existence of a “generation of support” as a social
collective that takes charge of conditions for production, reproduction and support to
community is extremely constrained by the lack of material conditions (Consejo
Económico y Social, 2018).
Our approach aims at testing how material conditions coupled with spatial
relations affect depopulation, with focus on accessibility and territorial dependence.

Spatial modelling

As consequence of intermunicipality relations, at local level take place a transfer
of population working, studying or using public infrastructures between municipalities,
hence the territorial connexions generate spatial spillovers that should be considered in
the analysis of territory and in political decisions. From a theoretical point of view,
spatial econometric techniques allow to identify the spatial features of data for a given
territory. Exploratory Data Analysis will help to identify the patterns of the distribution
of population and further the spatial modelling provides two main effects, direct and
indirect effects that allows to quantify the spatial spillovers according to the
municipalities, (Anselin, 1988). Direct effect considers the relationship between
dependent and independent variables in the models, limited to the spatial limits of each
municipality, meanwhile, indirect effects show how covariates in a given municipality
influence the population growth of its neighbouring. For instance, this last effects
allows us to analyse how a change in public equipment in a municipality influence the
population dynamics of surroundings, (Boarnet, Chalermpong and Gedo, 2005),
Firmino, et. al., (2017).

Recipes for depopulation
The Qualitative Comparative Analysis considers that the study of complex
causality of depopulation needs to combine three dimensions: (i) conjunction, which
means that the outcome is the result of the interdependency amongst various conditions;
(ii) equifinality, which means that there is more than one path to a specific outcome; and
(iii) asymmetry, which implies that conditions found to be causally related in one
configuration may be unrelated or even inversely related in another (Ragin, 2008). In
the present research, we wonder about the recipes or pathways that include necessary or
sufficient conditions leading to high risk of depopulation at the municipal level. To
check this, we based on the criteria proposed by AVANT to define depopulation as an
(undesirable) outcome and certain specific conditions that, alone or combined, lead to
such outcome (or to the most favourable outcome which would be relatively high
population growth).
AVANT does not classify municipalities by degree of rurality. So, as we argued
in the conceptual section, rurality is not the issue by itself. AVANT provides a

categorization of municipalities based on the degree of vulnerability from the view point
of five scales. One is the undesirable problem: risk of depopulation. The other four
scales refer to the main conditions leading to the problem: “dynamism”, “public
infrastructure and services”, “accessibility”, and “neighbourhood to a dynamic
municipality”. The AVANT database was used for a first identification of
municipalities where alarms are activated.
Specifically, the analysed model contains three intrinsic characteristics of
municipalities (accessibility, economic conditions, public equipment) and one spatial
dimension. This spatial condition refers to the neighbourhood of municipalities to a
dynamic municipality (“dynamic municipality” is considered here as a municipality that
is accessible, shows favourable economic conditions and has public equipment).

Thus, the proposed model is as follows:
Depopulation = f(accessibility, economic, equipment, neighbour)
First of all, Table 1 shows the necessity analysis. It can be observed how the lack
of accessibility is the only necessary condition for the depopulation phenomenon to
occur (the consistency of necessity indicator is Cons.Nec > 0.9; Schneider et al, 2010).

Table 1. Analysis of necessary conditions.

Outcome: Depopulation
Cons.Nec
accessibility
0.076
economic
0.303
equipment
0.182
neighbour
0.653
~ accessibility
0.941
~ economic
0.755
~ equipment
0.861
~ neighbour
0.346

Cov.Nec
0.027
0.099
0.062
0.187
0.895
0.916
0.903
0.882

RoN
0.277
0.231
0.258
0.122
0.962
0.978
0.969
0.987

Note: the symbol (~) means absence of the condition

Table 2 complements the necessity analysis with the sufficiency analysis, with
usual indicators. Of 16 possible configurations, three recipes were selected to reflect
municipalities of the CV that are at high depopulation risk. Firstly, recipe 1 shows that

the lack of accessibility (~ reflects “absence” of the condition) is a sufficient condition
for high depopulation.
Second, the lack of economic dynamism in a municipality together with its
neighbourhood to a dynamic municipality jointly lead to the depopulation of the first
municipality (recipe 2).
Third, the causal configuration number 3 shows how the absence of public
equipment in a municipality that it is neighbour of a dynamic municipality leads to
depopulation.
Table 2. Analysis of sufficient conditions.

Sufficiency Proportional
Raw
Unique
Inclusion Reduction in Coverage Coverage
Score
Inconsistency
Score
Score
Score
0.895
0.884
0.941
0.366
*
0.907
0.894
0.487
0.018

1 ~ Accessibility
2 ~Economic
Neighbour
3 ~ Equipment *
Neighbour
Model

0.905

0.893

0.543

0.887

0.876

0.971

0.007

Note: the symbol (~) indicates absence of the condition. The symbol (*) is the logical operator AND.

Finally, image 1 shows, on the left, where the municipalities with the greatest
risk of depopulation are located (1a) and, on the other hand, the municipalities that are
explained by the recipes selected in the sufficiency model (1b). The categorization of
municipalities as mentioned is the proposed by the AVANT study.

Image 1. Depopulation level (1a) and Sufficiency analysis (1b).

Note: (~ Accessibility + ~ Economic * Neighbor + ~ Equipment * Neighbor) where the symbol (+) is the
logical operator OR.

Concluding remarks
The evaluation of factors leading to depopulation is relevant to guide regional policies.
In the case of Valencia region, a governmental effort is being carried out to support
policies that correct the historical and increasingly serious problem of depopulation of
inland rural areas. Accepting the exploratory nature of the present research, we find that
any territorial strategy will be insufficient if it underestimates the territorial dependence
between one municipality and its neighbouring areas. In conclusion, policies dealing
with depopulation cannot be managed only from isolated local units’ perspectives but
they need to consider the relation between local communities and the rest of the broad
territory. In this respect, accessibility aspects and the promotion of efficient labour
systems with a supra-municipal approach will likely reach increasing relevance in the
future.
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