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A COLLECTION OF INDICATORS MEASURING THE ACCESS TO SERVICES IN
EUROPEAN RURAL AREAS

SELECCION DE INDICADORES PARA MEDIR EL ACCESO A SERVICIOS EN
AREAS RURALES DE EUROPA

Benedetta Cavalierit!

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.
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Keywords
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Resumen

El nivel de accesibilidad y la disponibilidad de conectividad digital son dos componentes
criticos de las zonas rurales. Por un lado, la falta de accesibilidad de estas dreas debido
a que son remotas y la inadecuacién de las infraestructuras son aspectos clave que
identifican a las regiones rurales. Las dreas escasamente pobladas a menudo luchan con
opciones limitadas de transporte publico, lo que obliga a los residentes a depender en
gran medida de vehiculos privados. La distancia a servicios esenciales como hospitales
y escuelas también juega un papel crucial. Esta falta de opciones para la poblacién local
puede limitar el acceso a oportunidades sociales y econémicas, obstaculizando el
desarrollo rural y promoviendo la creciente migracion hacia areas urbanas. Por otro
lado, la brecha digital también afecta fuertemente a estas zonas. La conectividad de
banda ancha ha adquirido cada vez mas importancia en el sector econémico y en la vida
personal de los usuarios porque facilita las actividades de la vida diaria, como la
educacion, los servicios bancarios digitales, el acceso a la atencién médica e incluso la
conexién social. Sin embargo, la disponibilidad y el uso de la banda ancha no se estan
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
alfabetizacion digital obstruye las oportunidades econémicas, los logros educativos y la
calidad de vida de las comunidades rurales. Este articulo busca ofrecer una visién
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 caracteristicas de la
accesibilidad y la conectividad, como la distancia a centros sanitarios e instituciones
educativas esenciales, la disponibilidad de opciones de transporte publico y la calidad
de la conectividad de banda ancha. En segundo lugar, el articulo analiza las
caracteristicas de los datos recopilados, destacando diferencias y lagunas. Los
resultados de este estudio ofrecen la oportunidad de evaluar la accesibilidad vy
conectividad de las dreas rurales, a partir de los datos recopilados, y disefiar politicas
mas efectivas para las regiones rurales.

Palabras claves

Acceso a servicios, banda ancha, indicadores, areas 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
Private vehicles and road networks T1
Transport modes Walking and cycling network T2
Public transports T3
Healthcare S1
::Zi;?tiility Social services S2
Education S3
Services
Commercial services S4
Physical activities and leisure S5
Cultural services S6
I s s Sl Connectivity availability and quality U1
s Usage U2
Healthcare DS1
Connectivity Social services DS2
Digital services 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
T1. Private

1 vehicles and Motorways network Km NUTS-2 Eurostat
road networks
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T1. Private .
2 vehicles and Nurpber of prlva'te No. per capita | NUTS-2 Eurostat
vehicles per capita
road networks
T1. Private
3 vehicles and Road networks Km NUTS-2 Eurostat
road networks
T1. Private
4 vehicles and Stock of vehicles No. NUTS-2 Eurostat
road networks
T3. Public Average distance to Municipality Rural
5 ) . Km
transports train stations (LAU) Observatory
6 T3. Public Passengers ' No. NUTS-2 Eurostat
transports transported - railways
7 T3. Public Rail network Km NUTS-2 Eurostat
transports
Average distance to Municipality Rural
8 S e T healthcare facilities Km (LAU) Observatory
9 S1. Healthcare Health personnel No. NUTS-2 Eurostat
. . Per hundred
10 S1. Healthcare Avalllable bedsin thousand NUTS-2 Eurostat
hospitals . .
inhabitants
. Average distance to Municipality Rural
11 ek Ve primary schools Km (LAU) Observatory
. Average distance to Municipality Rural
12 ek Ve secondary schools Km (LAU) Observatory
Participation rate in
13 S3. Education education and % NUTS-2 Eurostat
training
Population by
14 S3. Education educational Person NUTS-3 Eurostat
attainment level
15 $3. Education Pupils and students |\ | NUTS-2 Eurostat
enrolled
16 S6. Cultural Average distance to Km Municipality Rural
services cinemas (LAU) Observatory
IU1. .
Connectivity Megabits per Municipality Rural
17 S Broadband speed second
availability and (Mbps) (LAU) Observatory
quality
Lli)ln.nectivity Households with
18 e access to the internet | % NUTS-2 Eurostat
availability and
. at home
quality
IU1.
Connectivity Households with
19 availability and broadband access % NUTS-2 Eurostat
quality
ICT usage in
20 IU2. Usage households and by No. NUTS-2 Eurostat
individuals
Individuals who have
21 IU2. Usage never used a % NUTS-2 Eurostat
computer
22 IU2. Usage Individuals who used % NUTS-2 Eurostat

the internet,

60




Benedetta Cavalieri/pp. 56-64, 2024

frequency of use and
activities

Individuals who
accessed the internet

23 IU2. Usage % NUTS-2 Eurostat
away from home or
work
Individuals who used
DS2. ial the int t f
24 52. Socia ;e internet for % NUTS-2 Eurostat
services interaction with

public authorities

Individuals who

DS4. Commercial ordered goods or

. Percentage of
25 . services over the s &
services . . individuals
internet for private

use in the last year

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.

T1. Privatevehicles and road networks
T2. Waliking and cycling network
T3. Public transports
S1.Healthcare
S2.Socialservices
S3. Education
S4. Commercial services
S5. Physical activities and leisure
S6. Cultural services
IU1. Connectivity availability and quality
1U2. Usage
DS1.Healthcare

Indicators' categories

DS2.Social services
DS3. Education
DS4.Commercial services

DS5. Mobility services

o

1 2 3 4 5 6
Numer of indicators per category

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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