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A B S T R A C T

The aim of our research is to provide additional evidence of international migration’s impact on economic 
growth in regions with ageing populations, namely by analysing the impact on rural versus urban areas in Spain. 
With Spanish provinces categorised as predominantly urban, predominantly rural and intermediate, our analysis 
considers data at the provincial level (i.e. NUTS 3) from 2000 to 2019 and follows a convergence-style approach. 
Our estimations suggest that, overall, population ageing does not negatively impact the GDP per capita growth 
rate for any type of province (i.e. rural, urban and intermediate) but that rural provinces benefit far more than 
urban ones from international migration as a driver of growth.

1. Introduction

Population ageing in developed societies is becoming a significant 
concern for future economic growth. By progressively reducing the 
share of working-age individuals, population ageing limits opportunities 
for economic growth in regions experiencing ageing. The added conse
quences of the demographic dividend of such ageing are often discussed 
as well, for as older adults and children consume more than they pro
duce, the need for intergenerational transfers and public services such as 
pensions and healthcare increases (Natale et al., 2024). Those tangible 
concerns and challenges have to be addressed by societies worldwide, 
for they are closely linked to the United Nations’ Sustainable Develop
ment Goal 3, which emphasises ensuring well-being and healthy lives at 
all ages, as well as Sustainable Development Goal 8, which focuses on 
promoting inclusive, sustainable economic growth. Regarding economic 
growth in particular, the literature hosts an ongoing debate over the 
potential effects of older adults on economic growth. On that count, 
Nicolini and Roig Sabaté, 2024, focusing on regions of the European 
Union (EU), have argued that an ageing society can create dynamics (e. 
g. job and service opportunities) with the potential to fuel growth in 
regions experiencing population ageing. According to their results, 
migration is the key factor in turning ageing into an asset. After all, 

migrants are expected to both provide services requested by older adults 
and fill openings left by retirees in societies experiencing a significant 
drop in fertility rates, as is the case in several EU regions.

In this article, we aim to provide additional evidence on the potential 
positive effects of immigrants in regions experiencing population 
ageing, with special focus on rural areas versus urban ones. The ratio
nale of our aim stems from anecdotical evidence concerning Spain (see 
Section 3), where the consequences of population ageing are unevenly 
distributed across the country. In particular, rural areas in Spain have 
registered a considerable decline in the working-age population 
compared with urban areas. In rural areas, the share of citizens more 
than 65 years old exceeds that in urban areas, while the share of (young) 
natives is progressively shrinking despite increasing in urban territories. 
Furthermore, those two effects are coupled with less growth in GDP per 
capita in rural areas versus urban ones.

In view of those circumstances, the literature (see Section 2) suggests 
that international immigration can be used to help rural provinces to 
curb such economic contraction. Along those lines, we are interested in 
understanding whether migration truly fuels economic growth in ageing 
rural societies. After all, immigrants often compete with natives for 
certain positions, usually jobs involving unskilled labour, and, as such, 
are not expected to create synergies with natives in local labour markets, 
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which may negatively affect economic growth. Alternatively, immi
grants can benefit host economies by specialising in different kinds of 
work versus natives, thereby creating a complementary effect (Borjas, 
1995; Peri and Sparber, 2009).

Such potential complementary and substitution effects of immigrants 
with respect to natives have a significant territorial component.3 In rural 
areas, immigrants are often hired for jobs not performed by natives, 
particularly in the agricultural sector, in which the use of temporal 
contracts is quite common (Adserá et al., 2023; García Serrano and 
Hernanz, 2023; Chassamboulli et al., 2024). Across Spain, foreign 
workers play a key economic role not only in agriculture but also in 
construction and homecare services. Spanish natives who choose higher 
education and professional careers often leave essential lower-wage jobs 
unfilled far more if local entrepreneurs offer temporary jobs, as done in 
agriculture (Garcés-Mascareñas and Güell, 2021). Referring to data from 
the Labour Force Survey, Chassamboulli et al. (2024) have provided 
interesting evidence for Spain for 2005–2018 showing that 42.2 % of 
immigrants have a high school level of education or less (vs. 39.8 % of 
natives), whereas 37.7 % of natives have completed tertiary education 
(vs. 23.1 % of immigrants). In terms of employment, 6.8 % of immi
grants work jobs in agriculture (vs. 3.9 % of natives), while 13.12 % of 
immigrants are employed in construction (vs. 7.9 % of natives). Immi
grants mostly enjoy part-time and temporary contracts at rates of 18.6 % 
and 39.9 %, respectively (vs. 12.3 % and 22.8 % for natives, also 
respectively).

However, urban areas exhibit a potential mix of substitution and 
complementary effects, for a structural difference that gives immigra
tion a different economic impact. Although migrants often perform tasks 
(e.g. childcare, eldercare or housekeeping services) avoided by natives, 
they may also compete with natives. In fact, again referring to the sta
tistics elaborated by Chassamboulli et al. (2024), the shares of natives 
and immigrants in the service sector in Spain are rather similar, at 
73.3 % and 70.7 %, respectively. Although the difference is not striking, 
the skills required to fill positions in the service sector are decidedly 
heterogeneous, especially in terms of level of education, which may 
differentiate the jobs taken by natives versus immigrants. Also referring 
to Spain, Lebrusan and Murillo (2019) have argued that the progressive 
entry of native women in the labour market has created job opportu
nities for homecare services that are typically filled by immigrants, such 
that in 2007 the sector had 100,000 native employees versus more than 
200,000 foreign ones. In the same vein, in the EU overall from 2005 to 
2017, the share of natives in (white-collar) high-skilled occupations was 
41.8 % versus 29.6 % for immigrants, whereas the share of natives in 
(white-collar) low-skilled occupations was 15.8 % versus 19.4 % for 
immigrants (García-Serrano and Hernanz, 2023).

To propose a quantitative approximation of immigration’s impact on 
rural areas in Spain, we first needed to identify those areas and distin
guish them from urban ones. We performed that step by referring to the 
official criterion approved by the EU (see Section 3) that allows iden
tifying rural, urban and intermediate provinces in Spain. For data, we 
accessed a data series covering 2000–2019 and thus a complete business 
cycle, starting with the period of sustained growth characterised by 

significant immigration inflows in 2000–2007, followed by a deep 
recession with substantial migration outflows in 2008–2013 and a re
covery period in 2013–2019.4 Based on a convergence-style framework, 
our results confirm that population ageing does not harm economic 
growth outlooks at the provincial level in Spain irrespective of the type 
of province (i.e. rural, urban or intermediate). Even so, international 
migration has had differing impacts in the three types of provinces, and 
only international immigrants entering rural areas appear to support 
such growth. In this article, we illuminate those results by discussing 
how public policy can contribute to helping the process of economic 
growth in areas experiencing population ageing. On that count, Lor
as-Gimeno et al. (2025) have provided an interesting review of the 
different categories of public policy (e.g. social, fiscal, sectorial and 
infrastructure) in which local authorities can act in order to counter the 
negative socioeconomic effect of depopulation in rural areas. Never
theless, in light of their review, they conclude that the most effective 
way to solve the problem is to promote initiatives favouring synergies 
among the four categories together.

In what follows in this article, we provide an overview of the liter
ature in Section 2 and describe our data and present an exploratory 
analysis in Section 3. In Section 4, we present the results of estimation, 
after which we conclude the article in Section 5. Additional results are 
presented in Appendix A and Appendix B.

2. Literature review

In the past decade, the economic consequences of ageing have been 
widely discussed. The principal consequence identified is the impact of 
population ageing on the economic growth outlook of particular regions. 
In such discussions, a hotly debated issue is how a shrinking labour 
supply can affect the per capita growth performance in ageing econo
mies (Acemoglu and Restrepo, 2017; Aksoy et al., 2019; Basso and 
Jimeno, 2021). Various studies conducted at the subnational level, 
including Maestas et al. (2023) analysis of U.S. states, Daniele et al. 
(2019) analysis of EU regions and Llorens and Mestres (2020) analysis of 
regions in Spain, have shown a negative relationship between ageing 
and per capita growth. At the same time, researchers such as Prenzel and 
Iammarino (2021) and Nicolini and Roig Sabaté (2024) have found a 
positive relationship for EU regions in the long term.

The key step towards approximating one effect or the other is to 
identify tools or factors that can compensate for the shrinking labour 
supply but still endow an economy with the resources needed to guar
antee growth. One such factor is technology, and, along those lines, the 
question is to what extent automation can compensate for the decline in 
the labour supply. Acemoglu and Restrepo (2017) have even argued that 
ageing can be compatible with positive economic growth due to 
increased productivity resulting from automation. Aksoy et al. (2019), 
however, found no evidence of a compensation effect.

Another possible factor is human capital, as discussed by Prenzel and 
Iammarino (2021), given that an economy with workers with 
higher-level skills than their predecessors (i.e. retirees) can guarantee 
growth. Under those circumstances, the general improvement in the 
skills of younger generations entering the labour market seems to 
improve productivity as well.

Last, economic growth in regions experiencing population ageing 
can also be stimulated by introducing the entry of (international) im
migrants in local labour markets and thereby overcoming the shortage 
of native workers. That pathway has been investigated by Nicolini, Roig 
Sabaté (2024), who hypothesised that the factor of migration may 
explain the positive relationship between population ageing and growth 

3 Concerning the complementarity and substitutability of immigrants with 
respect to natives, evidence for Spain clearly shows that no substitutability 
exists between immigrants and natives in the long term (Carrasco, 2024). In 
Appendix B, Table B.1 provides evidence concerning the origin of incoming 
immigrants in Spain in recent decades. As shown, the greatest percentage of 
immigrants comes from outside the EU, especially from Latin American coun
tries, while the enlargement of the EU into Eastern European countries has 
generated a large influx of immigrants from Romania, which has produced a 
pool of immigrants comparable to that in EU15 countries.

4 A few studies, including Salvati’s (2018), have emphasised the need to 
consider phases of the economic cycle in order to understand changes in de
mographic patterns at the spatial level. Recognising the same need, in our study 
we analysed data representing a complete business cycle for Spanish regions.
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in EU regions. By estimating a model of GDP per capita convergence 
across EU regions (i.e. NUTS 2) from 2000 to 2020, they found that 
migration can reverse the negative effects of population ageing on 
economic growth. While migrants can replace and fill the vacancies left 
by ageing workers, they can also bring about a reinstatement effect, in 
which migrants fill new jobs, primarily in service sectors, that are 
generated by population ageing in the most affected regions.

Another interesting dimension of population ageing is the 
geographical one, considering that ageing occurs unevenly across space. 
Areas experiencing population ageing, especially rural ones, are often 
associated with depopulation, as exemplified in Latvia (Krisjane et al., 
2023) and Sweden (Henning et al., 2023), among others. In Spain, the 
geographical dimension is similarly relevant. There, the pattern of 
population ageing is clear, and its effects are particularly pronounced in 
rural areas, where progressive depopulation has accelerated the ageing 
of the remaining population.5 However, the literature also emphasises 
the ways in which immigration can achieve demographic and economic 
benefits. Gutiérrez et al. (2020) have shown, for instance, that rural 
municipalities in Spain experienced demographic growth between 2002 
and 2010, driven primarily by net migration, primarily from abroad but 
also from within Spain. However, such growth was interrupted by the 
Great Recession. From 2011–2018, rural areas lost approximately 500, 
000 inhabitants, for a 3.6 % decrease in the rural population compared 
with 1997, and the reduction in net flows of international migrants can 
explain most of those changes.

At the same time, various authors have underscored the importance 
of international migration inflows in contributing to the demographic 
resilience of rural areas that are experiencing population ageing. For 
example, Collantes et al. (2014) for Spain, Backman and Karlsson (2023)
for Sweden and Meister et al. (2023) for Germany have all concluded 
that rural areas and other areas suffering from depopulation benefit 
significantly from international migration in their efforts to mitigate or 
reverse population ageing. Even so, it is important to assess whether the 
same demographic contribution has an economic counterpart in terms of 
growth. While evidence tends to suggest that rural areas gain a de
mographic advantage compared with urban and semi-urban areas, they 
may also derive a differential advantage in terms of growth from the 
effects of international migration. Migrants in rural areas can expand 
and rejuvenate the labour force for existing occupations and help to 
generate and attract new economic activity in rural areas. Migrants can 
also boost consumption in rural areas. In that context, Lardiés-Bosque 
and del Olmo-Vicen (2023) have provided evidence of the structural 
differences in the final waves of foreign immigrants who settled in 
Spain’s rural areas versus previous waves. In the 1970s and 1980s, 
foreign immigrants settling in rural areas were mostly retirees, whereas 
new migrants beginning in the 1990s have had a different profile. 
Indeed, they are searching for jobs, and rural areas offer interesting 
opportunities in agriculture, construction and, most recently, the service 
sector.

Considering all the above, the hypothesis (H1) to be tested in our 
study focused on the association between immigration and growth: 

H1. International immigration can drive economic growth in rural prov
inces experiencing ageing in their native populations.

3. Data and descriptive statistics

To conduct our analysis, we built an original dataset merging 

multiple sources of data representing 50 Spanish provinces from 2000 to 
2019.6 Data on GDP per capita for Spanish provinces (GDP per capita) 
were taken from the online statistics provided by La Caixa.7 Provincial- 
level demographic data on the share of the population older than 65 
years (share Pop >65), the share of immigrants (share of immigrants) and 
the median age (median age) were extracted from administrative data 
(Padrón) made available by the Instituto Nacional de Estadística (INE, 
Spain). In addition, we included data on the share of employees in the 
construction sector relative to the total number of employees in a 
selected province (share construction) from the IVIE database on human 
capital.8 The rationale for including the construction sector was to take 
into account the key role of this sector for the growth and recession of 
the Spanish economy in the 2000s and 2010s.9

To identify urban versus rural provinces, we adopted the categori
zation introduced by the EU (2019/1130, 2 July 2019). Per that cate
gorization, the Spanish territory is split into 1 km-grid squares, and the 
following categories are: 

1) Mostly rural province: At least 50 % of the population lives in rural 
grid cells (labelled “1”);

2) Intermediate province: More than 50 % but less than 80 % of the 
population lives in urban agglomerations (labelled “2”); and

3) Mostly urban province: At least 80 % of the population lives in urban 
agglomerations (labelled “3”).

Applying that definition, we identified eight mostly rural provinces, 
14 mostly urban provinces and 28 intermediate provinces in Spain. 
Fig. 1 displays the spatial distribution of the three types of provinces.

Fig. 1 shows that the distribution of urban, rural and intermediate 
provinces in Spain does not follow a clear spatial pattern. Most rural 
areas are concentrated around the urban province of Madrid, while 
urban provinces are located in the south-eastern side of the country. 
There are eight mostly rural provinces—Ávila, Cuenca, Lugo, Ourense, 
Segovia, Soria, Teruel and Zamora—and 14 mostly urban prov
inces—Alicante, Álava, Barcelona, Cádiz, Córdoba, Islas Baleares, Las 
Palmas, Madrid, Málaga, Murcia, Santa Cruz de Tenerife, Segovia, 
Sevilla and Zaragoza.10 More information about the structure and 
composition of those areas can be inferred from descriptive statistics.

Table 1 presents a few descriptive statistics for the most relevant 
variables in our database, organised by type of area. Rural provinces 
have been the most affected by demographic change in Spain; they have 
the highest median age and, consequently, the largest share of the 
population older than 65 years and the lowest share of young natives in 
the working-age cohort (i.e. 15–34 years old). The dependency rate is by 
far the highest in the rural areas, and the difference compared with the 
other two types of areas has been driven by both population ageing in 
rural areas and the migration of working-age people from rural to urban 

5 Concerning the urban-versus-rural dimension, a clear underlying hypothe
sis for the uneven spatial distribution of the population is that urban areas are 
usually more attractive to people than rural ones for professional, personal and 
lifestyle-based reasons. Thus, the challenge for revitalising rural places is to 
make them appealing. The theoretical framework proposed by Muroishi and 
Yakita (2022) effectively summarises the urban-versus-rural dichotomy and its 
consequences.

6 We excluded Ceuta and Melilla from the sample.
7 https://www.observatoriofp.com/datos-interactivos/datasets/pib-difer

entes-indicadores-ccaaprovincias
8 Fundación Bancaja e Ivie (Instituto Valenciano de Investigaciones Econó

micas). Capital humano en España y su distribución provincial. València, 
January 2014. Based on data available at http://www.ivie.es/es/banco/ 
caphum/series.php [last access: May 2024]. The human capital database covers 
1967–2013. While we were able to include such information in the 
convergence-type equation, we were unable to include it in the panel analysis in 
Table A.1.

9 The EU reports European Construction Sector Observatory – Country profile 
Spain (European Commission, 2018; European Commission, 2022) provide precise 
data and evidence of the sector’s role in the Spanish economy and the corre
sponding changes experienced from 2000 to 2020.
10 In the Appendix, Figure A.1 and Table A.1 provide a complete list of the 

typology of the provinces of Spain.
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provinces.11 Additionally, our statistics highlight a significant increase 
in the share of immigrants from 2000 to 2019, particularly in urban 
provinces, where immigrants form approximately 10 % of the total 
population. The urban areas are generally more attractive to immigrants 
than rural ones because of their higher likelihood of hosting ethnic en
claves and/or networks that guarantee tangible support to incoming 
immigrants and provide proper contacts to find jobs (Maani, 2016; 
Serrano-Domingo et al., 2020; Stuart and Taylor, 2021). According to 
Fig. 2, urban areas also have the highest population density. Last, the 

high concentration of older individuals in rural areas, excluding most 
tourist-oriented destinations, suggests that the international migration 
of older adults to southern destinations likely does not significantly 
contribute to the economic development of those provinces.12

Because our objective was to detect the possible contribution of in
ternational migration to local economic growth, our chief interest was 
working-age immigrants so that we could gather evidence from that 
perspective.

Fig. 1. Typology of provinces in Spain.

Table 1 
Descriptive statistics. (Source: INE; calculations: Authors).

​ 2000 2019

​ Mostly rural provinces
Variables Obs Mean Std. dev Min Max Mean Std. dev. Min Max
Share Pop (>65) 8 26.11 13.78 23.43 27.29 26.64 3.40 22.66 31.38
Dependency rate 8 64.05 2.61 59.67 68.00 63.72 5.22 57.58 72.13
Median age 8 44.53 1.26 42.76 46.05 48.09 2.08 45.85 50.80
Share of immigrants 8 0.85 0.47 0.47 1.92 7.32 3.09 3.35 11.01
GDP per-capita (€) 8 13392 2325 11146 16696 23386 2503 20370 28181
Share natives 15–34 8 0.43 0.2 0.18 0.75 0.37 0.15 0.17 0.60
​ Intermediate provinces
Variables Obs Mean Std. dev. Min Max Mean Std. dev. Min Max
Share Pop (>65) 28 19.07 2.51 13.74 24.08 21.06 3.17 14.73 27.04
Dependency rate 28 52.14 5.05 43.35 59.56 56.17 3.68 49.25 63.27
Median age 28 40.61 1.92 36.13 43.72 44.55 2.30 40.09 48.97
Share of immigrants 28 1.37 1.24 0.32 6.18 8.38 5.24 2.43 20.35
GDP per-capita (€) 28 14940 3330 10114 20322 24944 4772 17728 34285
Share natives 15–34 28 1.33 0.66 0.38 2.76 1.27 0.56 0.32 2.29
​ Mostly urban provinces
Variable Obs Mean Std. dev. Min Max Mean Std. dev. Min Max
Share Pop (>65) 14 14.91 2.38 10.44 20.00 17.82 1.98 14.97 21.12
Dependency rate 14 46.38 3.84 40.39 55.37 51.64 4.45 42.12 57.84
Median age 14 38.17 1.82 35.35 41.79 42.53 1.17 40.51 44.45
Share of immigrants 14 3.06 2.48 0.32 8.23 11.45 5.14 2.70 19.12
GDP per-capita (€) 14 15745 3744 10714 22101 24958 6816 18003 38997
Share natives 15–34 14 4.24 3.65 0.72 13.18 4.40 3.70 0.62 13.93

11 The dependency rate is defined as the ratio of the population younger than 
15 years old and older than 65 years to the working-age population.

12 A discussion of the tendency of younger elderly retired individuals to move 
to areas rich in natural amenities and the potential spatial consequences can be 
found in Newbold (2015).
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We begin by presenting, in Table 2, statistics on the relative share of 
employed immigrants among the total number of employees in each of 
the three identified types of areas (i.e. urban, rural and intermediate). 
Over the entire period, non-EU employee immigrants were more 
concentrated in urban areas, whereas EU immigrants were more 
concentrated in rural areas. Moreover, to assess whether rural or urban 
areas shared similar or different patterns of specialisation in terms of the 
employment of natives, EU and non-EU immigrants, we computed 
Krugman Specialisation Index (KSI; Krugman, 1981) values between 
immigrants and natives (Table 3). Our framework considers the classi
fication of provinces as rural, intermediate, and urban. In this context, 
the KSI measures the degree of dissimilarity in the employment of mi
grants (of province-type) by sector (s) compared to natives (n) in the 
same province-type h at time t. This relative measure allows us to assess 
whether one type of province exhibited a higher concentration of a 
specific category of migrants compared to natives, indicating a higher 
degree of specialization for a particular group of migrants in a sector. 
When referring to sectors, we are using the full NACE4 classification (21 
sectors of activity). The KSI is calculated as follows: 

KSIhmt =
1
2
∑

s

(
Xshmt

Xhmt
−

Zshnt

Zhnt

)

(1) 

where Xshmt is the employment of migrant of origin m in sector s, in the 
type of province h, at time t. Xhmt is the total employment of migrants of 
origin m in type of province h (at time t). Zshnt is the employment of 
natives, n, in sector s, in type of province h at time t. Finally, Zhnt is the 
total employment of natives in type of province h at time t.

The value of the KSI ranges from 0 to 1, with 0 indicating an identical 

distribution of employment for migrants and natives by sector, and 1 
representing a completely dissimilar distribution of employment be
tween migrants and natives by sector. We calculate the KSI for the years 
2012, 2015, and 2019 to obtain a measure of the degree of comple
mentarity or substitutability for jobs filled by immigrants versus natives.

The results are presented in Table 3.
Our results show that there is a degree of substitutability between 

migrants and natives is lower in rural provinces than in the other two 
types of provinces. The results in Table 3 emphasise that the degree of 
specialisation of immigrants both from EU and non-EU countries in rural 
provinces in Spain during the period was relatively higher than in urban 
and intermediate provinces. In the light of Lardiés-Bosque and del 
Olmo-Vicen’s (2023) discussion and knowing that recent waves of im
migrants were mostly immigrating for work, the results can be examined 
in relation to the (territorial) availability of job opportunities and a 
lower degree of substitutability between migrants and natives to fill 
those positions. Evidence discussed in Section 1 endorses that hypoth
esis. Furthermore, according to the statistics provided by the Regional 
Information Centre for Western Europe – United Nations,13 in 2022 
non-EU workers were more present in some sectors than EU workers, 
namely hotels and restaurants (i.e. 9.1 % vs. 4.2 % for EU workers), 
logistics and distribution (i.e. 7.6 % vs. 3.9 %) and domestic work (i.e. 
5.9 % vs. 0.7 %). Because most of those activities are concentrated in 
urban areas, those statistics help to explain the higher KSI values in 
urban areas for non-EU migrants than for EU migrants.

At the same time, as also shown in Table 1, when referring to the 

Fig. 2. Population density in Spain, 2019.

Table 2 
Share of employed immigrants among total employees (%). (Source: Social Se
curity Registry data files; calculations: Authors).

EU Non - EU

2012 2015 2019 2012 2015 2019

Rural 3.65 3.74 4.37 3.09 2.47 3.44
Intermediate 2.68 2.75 3.15 3.48 2.92 4.02
Urban 3.48 3.70 4.37 6.03 4.97 6.31

Table 3 
Krugman Specialisation Index (KSI). (Source: Social Security Register data files; 
calculations: Authors).

EU Migrants vs Natives Non-EU Migrants vs Natives

​ 2012 2015 2019 2012 2015 2019
Rural 0.351 0.348 0.347 0.314 0.307 0.320
Intermediate 0.281 0.275 0.268 0.273 0.269 0.265
Urban 0.242 0.229 0.222 0.295 0.295 0.281

13 https://unric.org/en/migration-to-the-eu-facts-not-perceptions/
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general measure of GDP per capita (in real terms, pps), the value in 
urban provinces was higher than in the others—urban and intermediate 
provinces were nearly at the same level—which aligns with typical 
patterns of urban economic performance.

Fig. 3 presents a map of the average annual growth rate of Spanish 
provinces between 2000 and 2019. The spatial pattern shows that rural 
and intermediate provinces, identified in Fig. 1, registered higher 
growth rates than urban provinces. However, those provinces also had a 
higher proportion of aged individuals and a lower concentration of 
immigrants than urban areas. That result raises an important question: 
How can areas experiencing population ageing, which also experience a 
loss of working-age individuals (see Table 1) and, consequently, pro
ductive resources, maintain valuable assets to ensure not only positive 
growth rates but also rates higher than those of urban provinces, which 
continuously attract productive resources?

The potential existence of a positive, statistically significant associ
ation between growth, immigration and older adults can be deduced 
using the B-Lisa map in Fig. 4.14 The map confirms the existence of a 
moderate statistical association between the average annual growth rate 
in 2000–2019 and the share of aged individuals in 2000, whose spatial 
distribution became more consolidated over time, in a few Spanish 
provinces, primarily those identified as being mostly rural, which aligns 
with H1. Therefore, more conclusive quantitative evidence is needed to 
better disentangle the impact of immigration on growth rates in prov
inces exhibiting a higher share of people more than 65 years old.

4. Empirical analysis

To conduct our empirical analysis and approximate the possible as
sociation between provincial ageing, share of foreign immigration and 
growth rates, we adopt a convergence-style econometric approach. Our 
analytical framework followed a conditional beta convergence method; 
thus, our dependent variable was the average annual growth rate for 
each selected spatial unit, with the values of selected determinants at the 
initial time point of our analysis (i.e. 2000). This approach is quite 
commonly reported in the literature because it allows researchers to 
control for potential endogeneity due to the simultaneous effect between 
the dependent variable and selected covariates (e.g. Bisciari et al., 2020; 
Llorens i Jimeno and Mestres Domènech, 2020; Monfort, 2020; Maestas 
et al., 2023).

From a spatial perspective, we considered 50 Spanish provinces 
while excluding Ceuta and Melilla from our analysis.15 For each spatial 
unit (i.e. province) s, our baseline estimation was: 

Av growth rate GDPpcs2000− 19 = β0 + β1LogGDPpcs2000

+ β2Log Median ages2000

+ β3LogPop(> 65)s, 2000

+ β4Log Share immigrantss, 2000

+ εs

(2) 

Depending on the possible existence of an economic convergence 
process across Spanish provinces (β1 < 0), the estimation of Eq. (2) al
lows disentangling how immigration (β4) and ageing (β2 or β3 alterna
tively) can impact on the annual growth rate of provinces. Positive 
estimates for β2 or β3 and β4 show that the share of immigrants and share 
of older adults is positively associated with the annal growth rate. As 
discussed by Nicolini, Roig Sabaté (2024), older adults create the need 
for new services (e.g. homecare and healthcare services) and can thus 

contribute to economic growth. In the same way, immigrants who fill 
jobs are productive for the host provinces and thus also contribute to the 
growth process. When that dynamic is translated to the Spanish setting, 
the catching-up process has concerned rural versus urban provinces, the 
latter of which have had higher income levels, while rural provinces 
have registered an important ageing process jointly with a low share of 
foreign immigrants. Therefore, the crucial question is whether the small 
number of immigrants in rural provinces can effectively contribute to 
the growth process of those provinces.

Estimation results for Eq. (2) appear in Table 4. The table is organ
ised in five columns; the principal difference between columns 1–3 and 
columns 4 and 5 is that columns 1–3 approximate ageing at the province 
level with the share of population aged more than 65 years, whereas 
columns 4 and 5 approximate it with average age at the provincial level. 
Added to columns 1 and 4, we introduced the aggregate variable that 
refers to the total share of immigrants per province while taking into 
consideration rural, urban and intermediate provinces jointly; in col
umns 2, 3 and 5, by contrast, we broke down the value of the total share 
of immigrants with the value of the share of immigrants for the three 
types of provinces (i.e. rural, urban and intermediate). That is, we 
interacted the variable share of migrants with the dummy variables for 
the province-types, in order to capture differential effects of migration in 
each of those group.16

The preliminary step prior to estimations was to compute the vari
ance inflation factor statistics (VIF) in order to confirm that our speci
fications did not suffer from evident multicollinearity problems, which 
we in fact confirmed. Overall, our estimations confirmed the persistence 
of the convergence process for 2000–2019, as rural provinces registered 
an average annual growth rate of 0.56, whereas the growth rate in urban 
provinces was approximately 0.45 during the same period. However, as 
shown in Table 1, the provinces growing at the fastest pace were also 
those experiencing significant population ageing. In that sense, our first 
consistent, robust result was the positive association between the two 
proxies of population ageing, Log Pop(>65)2000 and Log Median 
Age2000, which were positively associated with the average annual 
growth rate of each province.17 Regarding migration, the aggregate ef
fect of the total share of migrants on GDP growth prompted two distinct 
effects; in rural provinces, the influx of international immigrants fuelled 
growth, whereas in urban and intermediate provinces the effect was the 
opposite, which supported H1.18 Moreover, the effect was reinforced 
when we controlled for the relative importance of the construction 
sector (Share construction), which is associated with business cycle 
fluctuations in several Spanish provinces.

As discussed in Section 1, a possible mechanism that might have 
driven that result is the possibility that incoming migrants in rural areas 
perform services and/or activities that involve either new types of tasks 
(i.e. primarily associated with the healthcare of aged individuals) or 
filled positions previously held by now-retired natives. The results of our 
estimations support that hypothesis. Overall, the impact of the share of 
immigration on the average annual growth is negative. However, the 
results formed a composition effect; in rural provinces, the influx of 
international immigrants stimulated growth, whereas in urban and 
intermediary provinces, which host the majority of incoming immi
grants, the effect is negative. The negative effect in urban and inter
mediary provinces likely relates to the potential substitution effects with 

14 The B-Lisa statistics capture the relationship between the value for one 
variable in a location (e.g. province) s and the average neighbouring values for 
another variable (Anselin, 2017).
15 A map of the Spanish provinces is included in the Appendix.

16 In our empirical strategy, we opted to avoid the correction of error by 
clustering per region (comunidad autónoma): the migration policy is set at the 
national level.
17 The R2, AIC and BIC statistics provide an assessment of the quality of the 

estimations.
18 In Table A.1 in the Appendix, we perform a similar exercise by exploiting 

the panel version of these data. Once more, the data confirm the positive impact 
of the presence of migrants in rural areas, whereas that impact turns out to be 
negative in the case of urban areas.
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natives and to the demographic composition of the migrant flows. Urban 
areas may attract more immigrants in terms of population (e.g. due to 
family reunification), but those immigrants are not always active in the 
labour market.19

5. Conclusion and policy considerations

Beyond confirming the existence of a growth convergence process, 
our empirical analysis revealed that population ageing in Spanish 
provinces between 2000 and 2019, approximated by the change in the 
share of the population more than 65 years old, did not harm the growth 
rate of GDP per capita but instead produced a positive, statistically 
significant effect on the average annual growth rate. Furthermore, the 
effect appears to have been reinforced by the entry of immigrants, which 
rural provinces benefited from much more than urban ones, although 
population ageing in urban areas seems to have attracted more immi
grants. Those results implicitly emphasise that having more immigrants 
does not always translate into a productive asset in terms of GDP: 
however, only by analysing the distribution of immigrants by type of 
territory (i.e. urban, rural and intermediate provinces) can we identify 
that the positive effect of immigration on the growth rate was exclusive 
to rural provinces.

A possible rationale for interpreting the effect aligns with reinforcing 
the extensive margin effect brought about by the entry of immigrants. In 
Spain, rural provinces have experienced a significant loss of young local 
(native) residents who are mostly drawn to career and life opportunities 
in urban areas, which instead has increased the share of natives 15–34 
years old according to the evidence provided in Table 1. The entry of 

immigrants into those regions has helped to sustain or revitalise pro
ductive activities, thereby creating a new dynamic for productive ac
tivities there. Examples of such action include the INTEGRA initiative of 
the Unión de Agricultores y Ganaderos and the general framework of an 
initiative to integrate immigrants in the rural provinces in Aragón (Law 
13/2023, 30 March, BOE-A-2023–10878). In addition, some ad hoc 
programmes implemented in rural provinces in Spain—the so-called 
Spanish Lapponia that offer job positions to immigrants—may help 
incoming immigrants to escape the “informality trap” often associated 
with home or healthcare services, particularly in urban provinces, 
whose principles of action are discussed in Loras-Gimeno et al. (2025).

A general framework of action to revitalise urban areas is described 
by the Rural Observatory of the EU.20 Some flagship initiatives sup
ported by the EU also involve the implementation of initiatives designed 
to fuel growth in rural regions in the framework of the circular economy, 
particularly in the exploitation of natural resources. In that framework, 
various initiatives in Spain that have been implemented in the provinces 
of Lugo, Segovia and Teruel go beyond reinforcing tourism activity by 
also involving new technology.21 For instance, a project in the province 
of Segovia has involved the adoption of drones to supply services to 
agriculture. Other, more canonical initiatives have adopted a scope in 
which local services are provided to rural communities—for example, 
local bricolage and artisanal activities in rural areas in Segovia. Another 
line of action has been fiscal policies that afford subsidies to settle in 
rural villages and start productive activities there, as in the case of the 
LEADER programme for rural areas in Aragón (e.g. Teruel). Beyond that, 
families are eligible for monetary grants if they move to a rural location 
(i.e. village with less than 20,000 inhabitants), and a similar policy has 
been launched in the rural province of Castilla-y-Léon (law ORDEN 
FAM/538/2024 published in the Boletín Oficial de Castilla y León n. 
111, 10 June 2024).

In our study, we additionally identify a close spatial association 

Fig. 3. Average annual GDP growth across Spain, 2000–2019 (%).

19 For a robustness test, we approximate the quantitative effect of ageing and 
immigration on the average growth in ageing (see Appendix) while continuing 
to adopt a beta-convergence approach (Table A.2). The second set of estima
tions in the Appendix confirms that ageing has been a widespread process 
across Spanish provinces over time has not exacerbated an already existing 
process in selected provinces. In terms of migration, only a minor negative 
effect is observed for intermediary provinces, confirming the lack of comple
mentarity between immigrants and natives in these areas.

20 Accessible at: https://observatory.rural-vision.europa.eu/?lng=en&ctx=
RUROBS
21 Information can be found by browsing the webpage HOLAPUEBLO 

(https://holapueblo.com/).
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between ageing and depopulation in Spanish provinces; hence the 
implementation of policies tackling depopulation seem to have implic
itly provided initiatives to control for negative economic externalities 
due to ageing. However, our framework of analysis underscores the 
importance of developing sustainable initiatives to counter the negative 
economic effects of ageing on economic growth. The need to implement 
policies as tools to fuel a process of long-term sustainable growth at the 
local level also stresses the importance of pondering the type and 
sequence of initiatives to be supported and their targets. The economic 

growth process additionally calls for privileging productive activities or 
assets. Fiscal policies (e.g. tax cuts and subsidies to afford access to real 
estate properties) can be very effective in making rural (and ageing) 
areas attractive to the working-age population, including immigrants, 
and/or in generating productive activities in the short term; however, 
they cannot be the exclusive channel for public intervention. Fiscal 
policies should be planned to enhance sectorial policies with the aim to 
push the rise of entrepreneurial activities in service sectors (e.g. energy 
and tourism) as well as social services (e.g. healthcare services) in rural 
areas to help those locations to overcome economic decline. Given the 
previous circumstances and to target long-term economic growth, it is 
important to complement those initiatives with additional actions in 
order to consolidate the location of new incoming activities within host 
sites. That role is expected to be played by tailored policies that support 
the creation of material or digital infrastructures able to provide the 
locations with productive assets to make the local environment attrac
tive and productive.

Of course, more precise quantitative results would help to not only 
clarify the size of the effect of the synergies among different policies but 
also to tailor additional place-based policies. To that end, a more 
detailed analysis of the mobility patterns of both native and interna
tional individuals at finer geographical levels, including municipalities, 
would provide a clearer picture of the push and pull factors affecting 
each group and, in turn, determining the attractiveness of selected 
places, including rural areas. Doing so would help to identify the most 
suitable conditions to enhance the professional complementarity be
tween groups of citizens in different territories, which is likely to support 
economic growth across the provinces of Spain.
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Table 4 
Estimations dependent variable: average annual growth rate GDP per capita, 
2000–2019.

OLS OLS OLS OLS OLS

​ (1) (2) (3) (4) (5)
Constant 1.17* 

(0.62)
0.92 

(0.62)
1.98*** 
(0.67)

− 0.37 
(0.68)

0.09 
(0.76)

Log GDP-pc2000 − 0.11 
(0.07)

− 0.10 
(0.09)

− 0.17*** 
(0.07)

− 0.15** 
(0.07)

− 0.20*** 
(0.06)

Log Pop(>65) 2000 0.14** 
(0.06)

0.17*** 
(0.13)

0.20*** 
(0.05)

Log Median Age 
2000

0.61*** 
(0.18)

0.73** 
(0.12)

Log Share 
Immig2000

− 0.04** 
(0.02)

− 0.04** 
(0.01)

Log Share Immig 
Rural 2000

0.09 
(0.05)

0.09* 
(0.05)

0.08** 
(0.04)

Log Share Immig 
Urban 2000

− 0.04** 
(0.02)

− 0.03 
(0.02)

− 0.03 
(0.02)

Log Share Immig 
Interm 2000

− 0.06*** 
(0.02)

− 0.04* 
(0.02)

− 0.03* 
(0.02)

Log Share 
construction

− 0.16*** 
(0.06)

− 0.15** 
(0.06)

Mean VIF 1.32 1.27 1.44 1.34 1.41
Obs 50 50 50 50 50
R-squared 0.46 0.52 0.58 0.52 0.63
AIC − 109.75 − 111.78 − 117.08 − 115.65 − 122.38
BIC − 102.10 − 100.31 − 103.70 − 108.00 − 108.99

Level of significance: *** 1 %, ** 5 %, * 10 %. Standard errors are shown in 
brackets.
Error correction: Robust

Fig. 4. Clustering analysis of growth and the population aged 65 years and older in Spanish provinces, 2000.
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Appendix A

Figure A.1. Spanish provinces 
Authors: E. Gómez-Fernández; Javi C.S and D. Mol (2021); Creative Commons License CC BY-SA 3.0

Table A.1 
Provinces and Typology

Provinces Typology Provinces Typology

Albacete Intermediate (Code 2) Lugo Rural (Code 1)
Alicante Urban (Code 3) Madrid Urban (Code 3)
Almería Intermediate (Code 2) Málaga Urban (Code 3)
Álava Urban (Code 3) Murcia Urban (Code 3)
Asturias Intermediate (Code 2) Navarra Intermediate (Code 2)
Ávila Rural (Code 1) Ourense Rural (Code 1)
Badajoz Intermediate (Code 2) Palencia Intermediate (Code 2)
Illes Balears Urban (Code 3) Las Palmas Urban (Code 3)
Barcelona Urban (Code 3) Pontevedra Intermediate (Code 2)
Bizcaia Intermediate (Code 2) La Rioja Intermediate (Code 2)
Burgos Intermediate (Code 2) Salamanca Intermediate (Code 2)
Cáceres Intermediate (Code 2) Santa Cruz de Tenerife Urban (Code 3)
Cádiz Urban (Code 3) Segovia Rural (Code 1)
Cantabria Intermediate (Code 2) Sevilla Urban (Code 3)
Castellón Intermediate (Code 2) Soria Rural (Code 1)
Ciudad Real Intermediate (Code 2) Tarragona Intermediate (Code 2)
Córdova Urban (Code 3) Teruel Rural (Code 1)
A Coruña Intermediate (Code 2) Toledo Intermediate (Code 2)
Cuenca Rural (Code 1) Valencia Urban (Code 3)
Guipuzkoa Intermediate (Code 2) Valladolid Intermediate (Code 2)
Girona Intermediate (Code 2) Zamora Rural (Code 1)
Granada Intermediate (Code 2) Zaragoza Urban (Code 3)
Guadalajara Intermediate (Code 2) Ceuta Excluded

(continued on next page)
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Table A.1 (continued )

Provinces Typology Provinces Typology

Huelva Intermediate (Code 2) Melilla Excluded
Huesca Intermediate (Code 2) ​ ​
Jaén Intermediate (Code 2) ​ ​
León Intermediate (Code 2) ​ ​
Lleida Intermediate (Code 2) ​ ​

Table A.2 
Estimations
Dependent variable: GDP per-capita (in log) (2006–2022)

FE FE

Constant 9.95 
(0.94)

9.93*** 
(0.09)

Log Pop(>65) (− 5) − 0.024 
(0.033)

− 0.016 
(0.03)

Log Share Immig (− 5) 0.034*** 
(0.007)

0.038*** 
(0.008)

Rural − 0.059*** 
(0.011)

− 0.109*** 
(0.018)

Urban − 0.018** 
(0.009)

0.049*** 
(0.016)

Rural * Log Share Immig (− 5) 0.030*** 
(0.009)

Urban*Log Share Immig (− 5) − 0.037*** 
(0.008)

F-test 189.19*** 199.47***
Time fixed effects Yes Yes
Region fixed effects Yes Yes
Obs 857 857
R-squared 0.44 0.46
AIC − 1967.91 − 2007.34
BIC − 1863.33 − 1893.26

Level of significance: *** 1 %, ** 5 %, * 10 %. Standard errors are shown in brackets.
Error correction: Robust
Note: Variables Rural and Urban are two dummy variables identifying the mostly urban 
and rural provinces respectively. In order to control for endogeneity effects, the variables 
Log Pop(>65) and Log Share Immig are lagged by five periods (The results of the Granger 
test (available upon request) confirm that one-period lag is not sufficient to control for 
endogeneity due to the double causality between dependent and independent variables. 
The test is inconclusive about the number of lags we need to take into account to control 
for endogeneity and we lag the controls up to 5-periods something that can hold given 
our sample size and the number of variables included in the estimation). The F-test 
confirms that the Fixed-Effect model is the most preferred one.

Table A.3 
Estimations
Dependent variable: Average annual growth rate share of population older than 65 years (2000–2019)

OLS OLS OLS OLS OLS

Constant 1.22 
(0.63)

0.82 
(0.61)

1.63* 
(0.86)

1.46*** 
(0.21)

1.39*** 
(0.24)

Log GDP-pc2000 − 0.005 
(0.07)

0.02 
(0.07)

− 0.04 
(0.09)

− 0.05** 
(0.02)

− 0.05*** 
(0.02)

Log Pop(>65) 2000 − 0.36*** 
(0.08)

− 0.31*** 
(0.07)

− 0.29*** 
(0.07)

Log Median Age 2000 − 0.23*** 
(0.06)

− 0.20*** 
(0.05)

Log Share Immig2000 − 0.04 
(0.02)

− 0.005 
(0.005)

Log Share Immig Rural 2000 0.05 
(0.10)

0.05 
(0.10)

0.008 
(0.02)

Log Share Immig Urban 2000 − 0.008 
(0.02)

− 0.000 
(0.02)

0.006 
(0.004)

Log Share Immig Interm 2000 − 0.08*** 
(0.03)

− 0.06 
(0.04)

− 0.02** 
(0.007)

Log Share construction − 0.12 
(0.08)

− 0.02 
(0.02)

Mean VIF 1.32 1.27 1.44 1.34 1.41
Obs 50 50 50 50 50

(continued on next page)
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Table A.3 (continued )

OLS OLS OLS OLS OLS

R-squared 0.37 0.43 0.46 0.41 0.53
AIC − 83.53 − 84.82 − 85.25 − 223.54 − 228.27
BIC − 75.88 − 73.34 − 71.87 − 215.89 − 214.89

Level of significance: *** 1 %, ** 5 %, * 10 %. Standard errors are shown in brackets.
Error correction: Robust

Appendix B 

Referring to the case of Spain, available statistics emphasize the persistence of some precise trends in immigration inflows during the period 
2000–2019.

Table B.1 
Total immigration in Spain and geographical origin

Total 
Foreign 

immigrants

EU 
(%)

EU15 
(%)

Europe 
no EU 
(%)

Bulgaria 
(%)

Croatia 
(%)

Estonia 
(%)

Hungary 
(%)

Latvia 
(%)

Lithuania 
(%)

Poland 
(%)

Czech 
Republic 

(%)

Slovakia 
(%)

Slovenia 
(%)

Romania 
(%)

2000 923879 40,6 40,6 14,4 0,3 0,1 0,0 0,1 0,0 0,0 0,9 0,1 0,0 0,0 0,7
2001 1370657 30,4 30,4 11,7 0,9 0,1 0,0 0,1 0,0 0,1 1,0 0,1 0,1 0,0 2,3
2002 1977946 24,8 24,8 10,7 1,5 0,1 0,0 0,1 0,0 0,3 1,0 0,1 0,1 0,0 3,4
2003 2664168 22,1 22,1 10,4 2,0 0,1 0,0 0,1 0,0 0,3 0,9 0,1 0,1 0,0 5,2
2004 3034326 19,4 19,4 10,1 2,3 0,0 0,0 0,1 0,0 0,3 0,9 0,1 0,1 0,0 6,9
2005 3730610 20,8 19,1 10,5 2,5 0,0 0,0 0,1 0,0 0,3 1,0 0,1 0,1 0,0 8,5
2006 4144166 22,2 20,3 11,0 2,5 0,0 0,0 0,1 0,0 0,4 1,1 0,1 0,1 0,0 9,8
2007 4519554 37,8 21,2 11,1 2,7 0,0 0,0 0,1 0,0 0,4 1,4 0,1 0,1 0,0 11,7
2008 5268762 39,9 20,7 10,7 2,9 0,0 0,0 0,1 0,0 0,4 1,5 0,2 0,1 0,0 13,9
2009 5648671 40,2 20,8 10,6 2,9 0,0 0,0 0,1 0,1 0,4 1,5 0,2 0,1 0,0 14,1
2010 5747734 40,9 21,0 10,7 2,9 0,0 0,0 0,1 0,1 0,4 1,5 0,2 0,1 0,0 14,5
2011 5751487 41,6 21,1 10,9 3,0 0,0 0,0 0,2 0,1 0,4 1,5 0,2 0,1 0,0 15,1
2012 5736258 42,6 21,4 11,2 3,1 0,0 0,0 0,2 0,1 0,4 1,5 0,2 0,1 0,0 15,6
2013 5546238 42,5 21,3 11,4 3,0 0,0 0,0 0,2 0,1 0,4 1,4 0,2 0,1 0,0 15,7
2014 5023487 40,9 19,6 10,8 3,0 0,0 0,0 0,2 0,1 0,4 1,4 0,2 0,1 0,0 15,9
2015 4729644 41,2 19,8 11,2 3,0 0,0 0,0 0,2 0,1 0,4 1,3 0,2 0,1 0,0 15,9
2016 4618581 39,9 19,2 11,1 2,9 0,0 0,0 0,2 0,1 0,3 1,2 0,2 0,1 0,0 15,5
2017 4572807 38,9 18,8 11,0 2,8 0,0 0,1 0,2 0,1 0,3 1,2 0,2 0,1 0,0 15,0
2018 4734691 37,8 18,8 10,9 2,6 0,1 0,1 0,2 0,1 0,3 1,1 0,1 0,1 0,0 14,3
2019 5036878 36,4 18,5 10,6 2,4 0,1 0,1 0,2 0,1 0,3 1,1 0,1 0,1 0,0 13,3

(Source: INE)

Information in Table B.1 refers to the stock of immigrant in Spain for the period 2000–2019. Statistics provide evidence that most of foreign 
immigrants come from no-European Countries (both in Europe or outside like Latin America). Immigration from EU countries account for (around) 
40 % of the stock of immigrants and the core of this share is from EU15 countries (around 20 %). The enlargement of the EU to Eastern countries 
fuelled a big massive entry of Romanian in Spain whose stock size is comparable to the overall stock of immigrants for the EU15 countries.23
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