
Francisca Ruiz Rodríguez
Reyes M. González Relaño
Inmaculada España Ríos
Jesús Ventura Fernández

Gustavo Contreras Cabrera
José Castro Serrano

José Manuel Jurado Almonte
Julio Plaza Tabasco

(Eds.)



IX CONGRESO DE ESTUDIOS REGIONALES “TERRITORIO, INTELIGENCIA Y
SOSTENIBILIDAD. Claves para los espacios regionales” | IX Congress of the Regional
Studies Group (A.G.E.) “TERRITORY, INTELLIGENCE AND SUSTAINABILITY. Keys for
regional spaces”. 1ST INTERNATIONAL CONGRESS OF THE REGIONAL STUDIES
GROUP (A.G.E.). SEVILLA, 3 y 4 de octubre de 2024

CITACIÓN | CITATION:

Ruiz-Rodríguez, F., González-Relaño, R., España-Ríos, I., Ventura-Fernández, J.,
Contreras-Cabrera, G., Castro-Serrano, J., Jurado-Almonte, J.M., Plaza-Tabasco, J.
(2024). Territorio, Inteligencia y sostenibilidad. Claves para los espacios regionales.
IX Congreso del Grupo de Estudios Regionales (A.G.E). Grupo de Trabajo Estudios
Regionales de la Asociación Española de Geografía (A.G.E.). DOI

LIBRO DE ACTAS 



IX Congreso del Grupo de Estudios Regionales (A.G.E.)
IX Congress of the Regional Studies Group (A.G.E.)

1er Congreso Internacional del Grupo de Estudios Regionales (A.G.E.)
1st International Congress of the Regional Studies Group (A.G.E.)

Sevilla, 3-4 de octubre de 2024 | Seville, 3-4 october 2024

TERRITORIO, INTELIGENCIA Y SOSTENIBILIDAD
Claves para los espacios regionales

TERRITORY, INTELLIGENCE AND SUSTAINABILITY
Keys for regional spaces

Editores | Editors Edita  | Edited by

Asociación Española de 
Geografía (A.G.E.)

Autoría | Authorship

De los autores de cada texto

© Asociación Española de 
Geografía (A.G.E.). Sevilla, 2024. 

Edición | Edition

Grupo de Trabajo Estudios 
Regionales de la Asociación 

Española de Geografía 

Diseño y Maquetación   
Design & Layout

Miriam Flores Hermoso

Francisca Ruiz Rodríguez  0000-0002-5409-3631

Reyes M. González Relaño 0000-0003-1560-2779
Inmaculada España Ríos 0000-0002-7004-6093

Jesús Ventura Fernández 0000-0002-8271-1011

Gustavo Contreras Cabrera 0000-0003-2903-0484

José Castro Serrano 0000-0002-1490-1593

José Manuel Jurado Almonte 0000-0001-8948-3165

Julio Plaza Tabasco 0000-0002-7165-0882

DOI
https://doi.org/10.21138/er.2024.lc

ISBN

978-84-128925-6-7

https://orcid.org/0000-0002-5409-3631
https://orcid.org/0000-0003-1560-2779
https://orcid.org/0000-0002-7004-6093
https://orcid.org/0000-0002-8271-1011
https://orcid.org/0000-0003-2903-0484
https://orcid.org/0000-0002-1490-1593
https://orcid.org/0000-0001-8948-3165
https://orcid.org/0000-0002-7165-0882
https://doi.org/10.21138/er.2024.lc


Francisca Ruiz Rodríguez. Universidad de Sevilla, España

(Coordinadora) | Reyes González Relaño. Universidad de Sevilla,

España (Coordinadora) | Jesús Ventura Fernández. Universidad

de Sevilla, España | Gustavo Contreras Cabrera. Universidad de

Sevilla, España | Inmaculada España Ríos. Universidad de Sevilla,

España (Secretaría) | Julio Plaza Tabasco. Universidad de Castilla-

La Mancha, España | José Castro Serrano. Universidad de

Extremadura, España | José Manuel Jurado Almonte.

Universidad de Huelva, España.

COMITÉ 
ORGANIZADOR

ORGANIZING 
COMMITTEE 

Leonardo Alaimo. Sapienza. Univerisitá di Roma, Italia | Daniela

Ambrossino. Universitá di Genova, Italia | Ivan Berazhny. Haaga

Helia University, Finlandia | Matteo Caglioni. Université Côte

d'Azur, Francia | Juan Adolfo Chica Ruiz. Universidad de Cádiz,

España | Juan Córdoba Ordoñez. Universidad Complutense de

Madrid, España | Pilar Cuevas Ruiz. London School of Economics

and Political Science (LSE), Reino Unido | Elena De Uña Álvarez.

Universidad de Vigo, España | Angela D´Orazio. Universidad de

Tor Vergata, Roma, Italia | Cándida Gago García. Universidad

Complutense de Madrid, España |Antonio Gavira Narváez.

Escuela Universitaria de Osuna (adscrito a la Universidad de

Sevilla), España | María Luisa Gómez Moreno. Universidad de

Málaga, España | Enrico Ivaldi. Libera Università di Lingue e

Comunicazione-IULM, Milán, Italia | Rosa Jordá Borrell.

Universidad de Sevilla, España | Enrique López Lara. Universidad

de Sevilla, España | Javier López Otero. Universidad Isabel I,

España | Ángel Luis Lucendo Monedero. Universidad de Sevilla,

España | Stefania Mangano. Universitá di Genova, Italia | Rui

Alexandre Marçal Dias Castanho. WSB University, Polonia | Juan

Antonio Márquez Domínguez. Universidad de Huelva, España |

Mª. Inmaculada Mohino Sanz. Universidad Politécnica de

Madrid, España | Jesús Gabriel Moreno Navarro. Universidad de

Sevilla, España | Nuria Pascual Bellido. Universidad de La Rioja,

España | Joana María Petrus Bey. Universidad de les Illes Balears,

España | Fátima Velez de Castro. Universidade de Coimbra,

Portugal.

COMITÉ 
CIENTÍFICO 

SCIENTIFIC 
COMMITTEE 



Los resúmenes breves y extensos han sido sometidos a revisión de pares ciegos
The short and lengthy abstracts have been subjected to blind peer review

Leonardo Alaimo. Sapienza. Univerisitá di

Roma, Italia | Daniela Ambrossino.

Universitá di Genova, Italia | Ivan

Berazhny. Haaga Helia University,

Finlandia | Matteo Caglioni. Université

Côte d'Azur, Francia | José Castro Serrano.

Universidad de Extremadura, España |

Juan Adolfo Chica Ruiz. Universidad de

Cádiz, España | Gustavo Contreras

Cabrera. Universidad de Sevilla, España |

Juan Córdoba Ordoñez. Universidad

Complutense de Madrid, España | Pilar

Cuevas Ruiz. London School of Economics

and Political Science (LSE), Reino Unido |

Elena De Uña Álvarez. Universidad de

Vigo, España | Angela D´Orazio.

Universidad de Tor Vergata, Roma, Italia |

Inmaculada España Ríos. Universidad de

Sevilla, España |Cándida Gago García.

Universidad Complutense de Madrid,

España |Antonio Gavira Narváez. Escuela

Universitaria de Osuna (adscrito a la

Universidad de Sevilla), España | María

Luisa Gómez Moreno. Universidad de

Málaga, España | Reyes González Relaño.

Universidad de Sevilla, España.

ORGANIZACIÓN DEL CONGRESO | CONGRESS ORGANIZATION 

Grupo de Trabajo Estudios Regionales de la Asociación Española de Geografía (A.G.E.)

INSTITUCIONES COLABORADORAS | COLLABORATING INSTITUTIONS 

Facultad de Geografía e Historia, Universidad de Sevilla, España |Departamento de Geografía 
Física y Análisis Geográfico Regional, Universidad de Sevilla, España | Società Italiana di 

Management-SIMA, Italia.

Enrico Ivaldi. Libera Università di Lingue e

Comunicazione-IULM, Milán, Italia | Rosa

Jordá Borrell. Universidad de Sevilla,

España | José Manuel Jurado Almonte.

Universidad de Huelva, España |Enrique

López Lara. Universidad de Sevilla, España

| Javier López Otero. Universidad Isabel I,

España | Ángel Luis Lucendo Monedero.

Universidad de Sevilla, España | Stefania

Mangano. Universitá di Genova, Italia |

Rui Alexandre Marçal Dias Castanho. WSB

University, Polonia | Juan Antonio

Márquez Domínguez. Universidad de

Huelva, España | Mª. Inmaculada Mohino

Sanz. Universidad Politécnica de Madrid,

España | Jesús Gabriel Moreno Navarro.

Universidad de Sevilla, España | Nuria

Pascual Bellido. Universidad de La Rioja,

España | Joana María Petrus Bey.

Universidad de les Illes Balears, España |

Julio Plaza Tabasco. Universidad de

Castilla-La Mancha, España | Francisca

Ruiz Rodríguez. Universidad de Sevilla,

España | Fátima Velez de Castro.

Universidade de Coimbra, Portugal | Jesús

Ventura Fernández. Universidad de

Sevilla, España.

L I S TA D O  D E  R E V I S O R E S  |  L I S T  O F  R E V I E W



.   IX Congreso del Grupo de Estudios Regionales (A.G.E.) 
IX Congress of the Regional Studies Group (A.G.E.) 

 

TERRITORIO, INTELIGENCIA Y SOSTENIBILIDAD. Claves para los espacios regionales 

TERRITORY, INTELLIGENCE AND SUSTAINABILITY. Keys for regional spaces 

 

1 

 

 
 
 

ÍNDICE | INDEX 
 

 

 

PRÓLOGO|PROLOGUE 

Francisca Ruiz-Rodríguez  0000-0002-5409-3631 10 

 
 
 

PONENCIAS|PRESENTATION 

Territorios inteligentes y sostenibles: algunas aportaciones de las 
tecnologías de la información geográfica. | Smart and sustainable territories: 
some contributions of geographic information technologies.  

Ana Nieto-Masot  0000-0001-9301-8637 16 
 
The entrepreneurial ecosystem in the European Union smart cities. | El 
ecosistema emprendedor en las ciudades inteligentes de la Unión Europea. 

Lara Penco  0000-0001-7208-1936   
Andrea Ciacci  0000-0002-7532-8225 
Enrico Ivaldi  0000-0001-6687-9378 39 

 

  

01 

02 

https://orcid.org/0000-0002-5409-3631
https://orcid.org/0000-0001-9301-8637
https://orcid.org/0000-0001-7208-1936
https://orcid.org/0000-0002-7532-8225
https://orcid.org/0000-0001-6687-9378


IX Congreso del Grupo de Estudios Regionales (A.G.E.) 
IX Congress of the Regional Studies Group (A.G.E.) 

 

TERRITORIO, INTELIGENCIA Y SOSTENIBILIDAD. Claves para los espacios regionales 

TERRITORY, INTELLIGENCE AND SUSTAINABILITY. Keys for regional spaces 

 

 

 

2 

COMUNICACIONES| CONTRIBUTIONS 

 

 
TERRITORIOS INTELIGENTES E INNOVACIÓN 
SMART TERRITORIES AND INNOVATION 

 
 

A collection of indicators measuring the access to services in European rural áreas. 
| Selección de indicadores para medir el acceso a servicios en áreas rurales de 
Europa. 

Benedetta Cavalieri  0000-0002-7058-1897 56 

Identificación de los usos comerciales a partir de datos catastrales y determinación 
de su calidad. Aplicación a la ciudad de Sevilla. | Identification of commercial uses 
from cadastral data and determination of this quality. Application to the city of 
Seville.  

Luis Copano-Ortiz  0000-0002-3438-3447  
Antonio Gavira-Narváez  0000-0002-5389-8315  65 

Transformación Digital en las empresas de la Unión Europea. Tipología de países.| 
Digital transformation in European Union companies. Typology of countries.  

Purificación Crespo-Rincón  0000-0002-6321-0537  
Rosa Maria Jordá-Borrell  0000-0002-4680-4771 
Francisca Ruiz-Rodríguez  0000-0002-5409-3631 74 

Los pasajes urbanos de Barcelona: análisis de los valores paisajísticos de un 
patrimonio urbano por reconocer. | The urban passages of Barcelona: analysis of 
the landscape values of an urban heritage to be recognized. 

Paulina Estay-Cornejo  0000-0003-2188-7790  76 

Entrepreneurial types and business outcomes in rural contexts. | Tipos de iniciativa 
empresarial y sus resultados en contextos rurales.   

Magda Estévez  0000-0002-7863-2257 
Álvaro Dias  0000-0003-4074-1586 
María Rosario González-Rodríguez  0000-0002-6484-4128  86 

  

03 

1 

https://orcid.org/0000-0002-7058-1897
https://orcid.org/0000-0002-3438-3447
https://orcid.org/0000-0002-5389-8315
https://orcid.org/0000-0002-6321-0537
https://orcid.org/0000-0002-4680-4771
https://orcid.org/0000-0002-5409-3631
https://orcid.org/0000-0003-2188-7790
https://orcid.org/0000-0002-7863-2257
https://orcid.org/0000-0003-4074-1586
https://orcid.org/0000-0002-6484-4128


IX Congreso del Grupo de Estudios Regionales (A.G.E.) 
IX Congress of the Regional Studies Group (A.G.E.) 

 

TERRITORIO, INTELIGENCIA Y SOSTENIBILIDAD. Claves para los espacios regionales 

TERRITORY, INTELLIGENCE AND SUSTAINABILITY. Keys for regional spaces 

 

 

 

3 

Diseño adaptativo de rutas naturalistas y culturales con herramientas SIG. | 
Adaptive designing naturalistic and cultural routes using GIS tools.  

Alfredo Fernández-Enríquez  0000-0002-5468-0174 
Manuel Arcila-Garrido  0000-0002-9724-3767 
Gema Ramírez-Guerrero  0000-0001-8862-4392 
Javier García-Onetti  0000-0002-3798-8249  94 

Análisis del fortalecimiento de un centro de innovación y productividad agrario del 
Quindío (Colombia) y de la generación de procesos innovadores para la cocreación 
de un territorio inteligente e innovador. | Analysis of the strengthening of a center 
of agricultural innovation and productivity of Quindío (Colombia) and the 
generation of innovative processes for the co-creation of an intelligent and 
innovative territory.  

Nubia Estela García-Moreno   0009-0009-3805-2467 
Magda Lorena Escobar-Gutiérrez  0009-0007-1982-7306 106 

Claves para la evaluación de las desigualdades en la distribución de los espacios 
verdes urbanos: una aproximación metodológica. | Keys to assessing inequalities in 
the distribution of urban green spaces: a methodological approach. 

Alicia González-Marín  0000-0001-7237-8238 
Marco Garrido-Cumbrera  0000-0001-9727-1189 115 

Delimitación geográfica del modelo ciudad, a partir de indicadores territoriales: 
caso Panamá. | Geographical delimitation of the city model, based on territorial 
indicators: the case of Panama.  
 Mirna González-Martínez  0000-0002-3678-3188  121 

¿Cómo los procesos de internacionalización de las escuelas de negocio de maestría 
impactan en las actividades formativas? Evidencias de una revisión actualizada de 
bibliografías en Scopus (2013 - 2023). | How does the internationalization process 
of business schools impact on master formative activities? Evidence from Scopus 
updated literature review (2013 - 2023). 

Soraia Marino  0000-0003-0044-8414  
José Cabezas  0000-0002-7209-3731 
Rui Alexandre Castanho  0000-0003-1882-4801 129 

  

https://orcid.org/0000-0002-5468-0174
https://orcid.org/0000-0002-9724-3767
https://orcid.org/0000-0001-8862-4392
https://orcid.org/0000-0002-3798-8249
https://orcid.org/0009-0009-3805-2467
https://orcid.org/0009-0007-1982-7306
https://orcid.org/0000-0001-7237-8238
https://orcid.org/0000-0001-9727-1189
https://orcid.org/0000-0002-3678-3188
https://orcid.org/0000-0003-0044-8414
https://orcid.org/0000-0002-7209-3731
https://orcid.org/0000-0003-1882-4801


IX Congreso del Grupo de Estudios Regionales (A.G.E.) 
IX Congress of the Regional Studies Group (A.G.E.) 

 

TERRITORIO, INTELIGENCIA Y SOSTENIBILIDAD. Claves para los espacios regionales 

TERRITORY, INTELLIGENCE AND SUSTAINABILITY. Keys for regional spaces 

 

 

 

4 

Ciencia ciudadana para la vigilancia y adaptación al cambio global. Experiencia de 
desarrollo de una herramienta de cartografía colaborativa. | Citizen science for 
monitoring and adapting to global change. Development experience of a 
collaborative mapping tool. 

Gabriel Orozco-Frutos  0000-0003-3129-282X 
Belén Pedregal-Mateos  0000-0003-1473-8463 
María del Pilar Díaz-Cuevas  0000-0003-0846-9930 140 

Innovación en la gestión turística sustentable en áreas naturales protegidas de 
México mediante el diseño de una aplicación móvil. | Innovation in sustainable 
tourism management in protected natural areas of Mexico through the design of a 
mobile application. 

Mónica Elena Ortiz-Liñán  0000-0002-4766-4790  
Valente Vázquez-Solís  0000-0002-8421-7201 
Janeth Cruz-González  0009-0001-9782-5863 148 

Análisis de las propuestas B-WaterSmart en Europa como solución a la escasez 
hídrica. | Analysis of B-WaterSmart proposals in Europe as a solution to water 
scarcity. 

Gisela Palma-Pinar   0000-0003-1526-4634   158 

El territorio transfronterizo de Alqueva. Los desafíos de la innovación y el desarrollo 
sostenible. | The Alqueva cross-border territory. The challenges of innovation and 
sustainable development.  

João Emanuel Pereira-Martins  0009-0008-8539-8826 
José Manuel Jurado-Almonte   0000-0001-8948-3165     
Francisco Javier Jaraíz-Cabanillas  0000-0003-3575-3136 167 

Gestión de datos masivos sobre movilidad procedente de telefonía celular: su 
aplicación a la franja interautonómica de Andalucía. | Management of massive data 
on mobility from cellular telephony: its application to the inter-autonomous strip of 
Andalusia. 

Llorenç Quetglas-Llull  0000-0003-4497-5208  
Jesús Ventura-Fernández  0000-0002-8271-1011  180 

  

https://orcid.org/0000-0003-3129-282X
https://orcid.org/0000-0003-1473-8463
https://orcid.org/0000-0003-0846-9930
https://orcid.org/0000-0002-4766-4790
https://orcid.org/0000-0002-8421-7201
https://orcid.org/0009-0001-9782-5863
https://orcid.org/0000-0003-1526-4634
https://orcid.org/0009-0008-8539-8826
https://orcid.org/0000-0001-8948-3165
https://orcid.org/0000-0003-3575-3136
https://orcid.org/0000-0003-4497-5208
https://orcid.org/0000-0002-8271-1011


IX Congreso del grupo de Estudios Regionales (A.G.E.) 
IX Congress of the Regional Studies Group (A.G.E.) 

 

TERRITORIO, INTELIGENCIA Y SOSTENIBILIDAD. Claves para los espacios regionales 

TERRITORY, INTELLIGENCE AND SUSTAINABILITY. Keys for regional spaces 

 

 

 

55 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

COMUNICACIONES | CONTRIBUTIONS 

 

TERRITORIOS INTELIGENTES E INNOVACIÓN 
SMART TERRITORIES AND INNOVATION 

E
JE

 |
 K

E
Y

 T
H

E
M

E
S

 

1 



.   IX Congreso del Grupo de Estudios Regionales (A.G.E.) 
IX Congress of the Regional Studies Group (A.G.E.) 

 

TERRITORIO, INTELIGENCIA Y SOSTENIBILIDAD. Claves para los espacios regionales 

TERRITORY, INTELLIGENCE AND SUSTAINABILITY. Keys for regional spaces 

 

56 

 
A COLLECTION OF INDICATORS MEASURING THE ACCESS TO SERVICES IN 
EUROPEAN RURAL AREAS 
 
SELECCIÓN DE INDICADORES PARA MEDIR EL ACCESO A SERVICIOS EN 
ÁREAS RURALES DE EUROPA 
 
Benedetta Cavalieri1 

 
1 Department of Architecture, Alma Mater Studiorum - University of Bologna.  

Viale del Risorgimento, 2. 40136 Bologna, Italy.  
benedetta.cavalieri2@unibo.it  ORCID 0000-0002-7058-1897 

 
Abstract 
 
The level of accessibility and the availability of digital connectivity are two critical 
components of rural areas. On the one hand, the lack of accessibility due to remoteness 
and inadequate infrastructure is a key aspect that identifies rural regions. Sparsely 
populated areas often struggle with limited public transportation options, forcing 
residents to heavily rely on private vehicles. Distance to essential services like hospitals 
and schools also plays a crucial role. This lack of local options can limit access to social 
and economic opportunities, hindering rural development and potentially leading to an 
increasing migration to urban areas. On the other hand, the digital divide also strongly 
affects these areas. Broadband connectivity has become increasingly important in the 
economic sector and the personal lives of users. It facilitates daily life activities, such as 
education, digital banking services, access to health care and even social connection. 
However, broadband availability and usage are not diffusing in rural areas as in urban 
ones. Rural regions lack the infrastructure needed for high-speed internet, and the low 
digital literacy obstructs economic opportunities, educational attainment, and overall 
quality of life for rural communities. This paper seeks to offer an overview of open data 
indicators measuring factors linked to accessibility to services and digital divide of rural 
areas. Firstly, the study delves into the main EU open data portals to collect available 
indicators of European territory aimed at estimating accessibility and connectivity 
features, such as distance to essential healthcare facilities and educational institutions, 
availability of public transportation options and broadband connectivity quality. 
Secondly the paper analyses the features of the data gathered, highlighting differences 
and gaps. The outcomes of this study offer the opportunity to evaluate rural areas 
accessibility and connectivity, starting from the data collected, and design more 
effective policies for rural regions.  
 
  

mailto:benedetta.cavalieri2@unibo.it
https://orcid.org/0000-0002-7058-1897


Benedetta Cavalieri/pp. 56-64, 2024 

 
57 

Keywords 
 
Access to services, broadband, indicators, rural areas. 
 
Resumen 
 
El nivel de accesibilidad y la disponibilidad de conectividad digital son dos componentes 
críticos de las zonas rurales. Por un lado, la falta de accesibilidad de estas áreas debido 
a que son remotas y la inadecuación de las infraestructuras son aspectos clave que 
identifican a las regiones rurales. Las áreas escasamente pobladas a menudo luchan con 
opciones limitadas de transporte público, lo que obliga a los residentes a depender en 
gran medida de vehículos privados. La distancia a servicios esenciales como hospitales 
y escuelas también juega un papel crucial. Esta falta de opciones para la población local 
puede limitar el acceso a oportunidades sociales y económicas, obstaculizando el 
desarrollo rural y promoviendo la creciente migración hacia áreas urbanas. Por otro 
lado, la brecha digital también afecta fuertemente a estas zonas. La conectividad de 
banda ancha ha adquirido cada vez más importancia en el sector económico y en la vida 
personal de los usuarios porque facilita las actividades de la vida diaria, como la 
educación, los servicios bancarios digitales, el acceso a la atención médica e incluso la 
conexión social. Sin embargo, la disponibilidad y el uso de la banda ancha no se están 
difundiendo en la misma medida en las zonas rurales que en las urbanas. Las regiones 
rurales carecen de la infraestructura necesaria para Internet de alta velocidad y la baja 
alfabetización digital obstruye las oportunidades económicas, los logros educativos y la 
calidad de vida de las comunidades rurales. Este artículo busca ofrecer una visión 
general de los indicadores de datos abiertos que miden factores vinculados a la 
accesibilidad a los servicios y la brecha digital de las zonas rurales. En primer lugar, el 
estudio profundiza en los principales portales de datos abiertos de la UE para recopilar 
indicadores disponibles del territorio europeo destinados a estimar características de la 
accesibilidad y la conectividad, como la distancia a centros sanitarios e instituciones 
educativas esenciales, la disponibilidad de opciones de transporte público y la calidad 
de la conectividad de banda ancha. En segundo lugar, el artículo analiza las 
características de los datos recopilados, destacando diferencias y lagunas. Los 
resultados de este estudio ofrecen la oportunidad de evaluar la accesibilidad y 
conectividad de las áreas rurales, a partir de los datos recopilados, y diseñar políticas 
más efectivas para las regiones rurales. 
 
Palabras claves 
 
Acceso a servicios, banda ancha, indicadores, áreas rurales. 
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1. INTRODUCTION 

For residents of rural areas, a combination of reliable means of transportation and 
digital connectivity is key to ensuring they have access to essential services. 

Physical accessibility is an intrinsic right and condition of living and a fundamental 
prerequisite for sustainable development (Vitale Brovarone & Cotella, 2020). Because 
of the intense processes of depopulation, ageing, and de-anthropization, rural 
territories often suffer from scarce and inadequate access to basic services, jobs and 
opportunities, resulting in territorial and socioeconomic marginalization (Johnson & 
Lichter, 2019; Montalvo et al., 2019; Pateman, 2011). Sparsely populated and remote 
areas struggle with the poor availability of public mobility options, forcing residents to 
rely heavily on private vehicles and contributing to the social exclusion of groups with 
limited access to these means of transportation, such as children, older people, people 
with disabilities and the mobility impaired (Kenyon et al., 2002; Velaga et al., 2012).  

The low availability of access to information and communication technologies and their 
poor usage are two socio-economic issues of rural regions that have gained significant 
interest in recent years (Ye & Yang, 2020). Broadband connectivity has become an 
essential part of everyday life and work (Rajabiun, 2020) and a key element for the 
innovative and sustainable growth (Armenta et al., 2012). Online access is necessary to 
claim social welfare and healthcare assistance as well as for supporting education and a 
wide range of social and political purposes (Townsend et al., 2013). However, the reality 
of rural regions continues to be very different from the urban ones. Rural communities 
are struggling to keep up with developments in digital connectivity (Salemink et al., 
2017; Velaga et al., 2012) and the lack of adequate infrastructures necessary for internet 
in rural settings coupled with low levels of digital literacy, creates a barrier that 
obstructs economic possibilities, educational attainment, and overall quality of life 
(Heena & Nidhi, 2022).  

Therefore, providing and supporting policies aimed at implementing alternative forms 
of transport, ensuring greater connectivity and consequently improving the accessibility 
to services is a crucial aspect for the regeneration of rural regions (Vitale Brovarone & 
Cotella, 2020). By acknowledging the unique challenges and opportunities presented by 
these two topics and assessing their features, it is possible to create effective rural 
development policies and actions.  

2. METHODOLOGY 

This paper seeks to offer a collection of open data indicators measuring factors linked 
to accessibility to services and digital divide of rural areas. Firstly, the study delves into 
open data portals to collect available indicators of European territory aimed at 
estimating accessibility to services of rural areas, taking into consideration both physical 
and digital accessibility. The method aims to select data that have a level of detail at 
least equal to NUTS 2, which is the maximum scale at which to intercept and analyse 
rural territories (Kashnitsky et al., 2021; Smit et al., 2015). The indicators are gathered 
and grouped per categories as presented in table 1. The categories identified are based 
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on the indicators used by Mayaud et al., 2019, Higgs & White, 1997 and Cognetti et al., 
2020.  

Table 1. Indicators’ sectors, categories, sub-categories and codes. 
 

Sectors Categories Sub-categories Codes 

Physical 
accessibility 

Transport modes 

Private vehicles and road networks T1 

Walking and cycling network T2 

Public transports T3 

Services  

Healthcare S1 

Social services S2 

Education S3 

Commercial services S4 

Physical activities and leisure S5 

Cultural services S6 

Connectivity  

Infrastructure and 
use 

Connectivity availability and quality  IU1 

Usage IU2 

Digital services 

Healthcare DS1 

Social services DS2 

Education DS3 

Commercial services DS4 

Mobility services DS5 

Source: Authors’ elaboration.  

Secondly the paper analyses the features of the data gathered, highlighting differences 
and gaps.  

3. RESULTS AND DISCUSSION 

The study gathered 25 indicators from Eurostat Data Browser and Rural Observatory of 
the Long-term vision for the EU’s rural areas. The data are listed in table 2. 

Table 2. Indicators gathered. 
 

No. Code Indicator Units Level Source 

1 
T1. Private 
vehicles and 
road networks 

Motorways network  Km NUTS-2 Eurostat 
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2 
T1. Private 
vehicles and 
road networks 

Number of private 
vehicles per capita 

No. per capita NUTS-2 Eurostat 

3 
T1. Private 
vehicles and 
road networks 

Road networks Km NUTS-2 Eurostat 

4 
T1. Private 
vehicles and 
road networks 

Stock of vehicles  No. NUTS-2 Eurostat 

5 
T3. Public 
transports 

Average distance to 
train stations 

Km 
Municipality 
(LAU) 

Rural 
Observatory 

6 
T3. Public 
transports 

Passengers 
transported - railways 

No. NUTS-2 Eurostat 

7 
T3. Public 
transports 

Rail network Km NUTS-2 Eurostat 

8 S1. Healthcare 
Average distance to 
healthcare facilities 

Km 
Municipality 
(LAU) 

Rural 
Observatory 

9 S1. Healthcare Health personnel  No. NUTS-2 Eurostat 

10 S1. Healthcare 
Available beds in 
hospitals 

Per hundred 
thousand 
inhabitants 

NUTS-2 Eurostat 

11 S3. Education 
Average distance to 
primary schools 

Km 
Municipality 
(LAU) 

Rural 
Observatory 

12 S3. Education 
Average distance to 
secondary schools 

Km 
Municipality 
(LAU) 

Rural 
Observatory 

13 S3. Education 
Participation rate in 
education and 
training 

% NUTS-2 Eurostat 

14 S3. Education 
Population by 
educational 
attainment level 

Person NUTS-3 Eurostat 

15 S3. Education 
Pupils and students 
enrolled 

No. NUTS-2 Eurostat 

16 
S6. Cultural 
services 

Average distance to 
cinemas 

Km 
Municipality 
(LAU) 

Rural 
Observatory 

17 

IU1. 
Connectivity 
availability and 
quality 

Broadband speed 
Megabits per 
second 
(Mbps) 

Municipality 
(LAU) 

Rural 
Observatory 

18 

IU1. 
Connectivity 
availability and 
quality 

Households with 
access to the internet 
at home 

% NUTS-2 Eurostat 

19 

IU1. 
Connectivity 
availability and 
quality 

Households with 
broadband access 

% NUTS-2 Eurostat 

20 IU2. Usage 
ICT usage in 
households and by 
individuals 

No. NUTS-2 Eurostat 

21 IU2. Usage 
Individuals who have 
never used a 
computer 

% NUTS-2 Eurostat 

22 IU2. Usage 
Individuals who used 
the internet, 

% NUTS-2 Eurostat 



Benedetta Cavalieri/pp. 56-64, 2024 

 
61 

frequency of use and 
activities 

23 IU2. Usage 

Individuals who 
accessed the internet 
away from home or 
work 

% NUTS-2 Eurostat 

24 
DS2. Social 
services 

Individuals who used 
the internet for 
interaction with 
public authorities 

% NUTS-2 Eurostat 

25 
DS4. Commercial 
services 

Individuals who 
ordered goods or 
services over the 
internet for private 
use in the last year 

Percentage of 
individuals 

NUTS-2 Eurostat 

Source: Eurostat and Rural Observatory data.  

Most of the indicators collected are from Eurostat Data Browser, while only six of them 
come from the Rural Observatory of the Long-term vision for the EU’s rural areas. 
Regarding the scale of the data, all the indicators from the Rural Observatory are 
available at municipality level (LAU level), which is a scale that allows an in-depth 
analysis of rural areas. Almost all the data from Eurostat are at NUTS 2 level, only no. 14 
indicator (Population by educational attainment level) is at the NUTS 3 level.  

Figure 1. Number of indicators gathered grouped per categories. 
 

 
Source: Author’s elaboration.  

Looking at the chart collecting the indicators per sectors (figure 1), it is noted that the 
most populated category is the one of services linked to education (5 out of 25). Three 
of these indicators are related to the educational attainment level and participation rate 
(no. 13 Participation rate in education and training, no. 14 Population by educational 
attainment level and no. 15 Pupils and students enrolled), while the other two report 
the average distance to reach schools at municipality level (no. 11 Average distance to 
primary schools and no. 12 Average distance to secondary schools). Similar indicators to 
the latter two are no. 5, no. 8 and no. 16, which provide respectively the average 
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distance to reach train stations (T3. Public transports), healthcare facilities (S1. 
Healthcare) and cinemas (S6. cultural services). Concerning data on services, no 
indicator represents social services, commercial services and physical activities and 
leisure. Looking at digital services data, the only two indicators available regard 
individuals using the internet to interact with public authorities (no. 24) and to order 
goods and services (no. 25). No indicator is available for healthcare, education and 
mobility services provided through online access. Regarding the seven indicators 
belonging to the transport mode sector, the three public transports indicators refer to 
train railways (no. 5, no. 6 and no. 7), no data was found on soft mobility and the other 
four deal with road networks (no. 2 and no. 4) and the number of private vehicles (no. 
1 and no. 3). The last seven indicators deal with connectivity, in detail its availability (no. 
18 Households with access to the internet at home), quality (no. 17 Broadband speed) 
and usage (no. 22 Individuals who used the internet, frequency of use and activities).  

4. CONCLUSION 

The results of this study provide an overview of currently available data on accessibility 
to services and connectivity in the European territory, allowing for the recognition of 
challenges and opportunities of rural areas. The paper collected 25 indicators from two 
of the main EU open data portals, aimed at evaluating features of the territory such as 
distance to essential healthcare facilities and educational institutions, availability of 
public transportation opportunities, connectivity feasibility and quality. Through the 
analysis of the data, the study noted that the accessibility to certain typologies of 
services is available, even at municipal level, while others are completely absent on the 
portals investigated. Concerning mobility options, different indicators map railways and 
road networks while no data describe cycling and walking paths or public road transport. 
Average distances from schools, healthcare facilities and cinemas are available for the 
municipalities of the entire European territory, while no indicators related to sport, 
commercial and social services was found. There are several indicators related to the 
quality, availability and usage of connectivity, but there is still little coverage of the 
digital services offered.  

The outcomes of the paper represent the state of art of the accessibility and connectivity 
indicators offered by two of the main important EU open data portals of rural territories. 
Further data collection and development could be done to make more information 
available and have a completer and more detailed picture of the territory, nevertheless 
the data gathered represent a good starting point for analysing rural areas from the 
point of view of accessibility and connectivity. Additional studies and investigations in 
this regard may come to contribute to the design of more effective strategies and 
actions for rural regions, improving the access to services. 
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