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Abstract

Access to essential services is a key determinant of quality of life, social inclusion, and
territorial cohesion in rural areas, where low population density and spatial dispersion
often limit service provision. Ensuring equitable service accessibility represents an impor-
tant component of sustainable rural development, as it contributes to the resilience and
long-term viability of rural communities. Although access to services has gained increasing
attention over recent decades, the conceptualization, measurement, and operationalization
of accessibility in rural contexts remain fragmented across regions and disciplines. This
paper presents a systematic review of the scientific literature on access to services in rural
areas of Europe, aiming to synthesize existing knowledge, identify dominant method-
ological approaches, and highlight key research gaps. The review examines the types of
services and transport modes considered to reach them, the indicators and metrics used to
assess accessibility, and the spatial scales of analysis. The results reveal a strong focus on a
limited range of services, a predominant reliance on car-based travel time measures, and
substantial heterogeneity in data sources and analytical methods. The paper concludes by
outlining a hierarchical framework for service accessibility to support future analysis and
evidence-based policymaking aimed at promoting sustainable and inclusive development
in rural Europe.

Keywords: rural accessibility; access to services; sustainable rural development; systematic
literature review

1. Introduction

Rural areas across Europe encompass a wide variety of territorial contexts, ranging
from per-urban villages closely connected to metropolitan centres to remote, mountainous,
island and sparsely populated regions. As a result, they do not represent a homogeneous
territorial category but rather differ considerable in terms of settlement patterns, population
density, economic activities, infrastructures availability and accessibility. Despite this diver-
sity, rural regions face persistent and multidimensional challenges that compromise their
long-term sustainability, including demographic decline, population ageing, economic
fragility, and limited access to services and infrastructure [1-4]. Many of these regions
are characterised by sparse population density, long distances between settlements, and
reliance on low value-added economic activities [5,6]. Consequently, they often experience
lower productivity and employment rates compared to urban or peri-urban counterparts [7].
The cumulative effect of these structural disadvantages contributes to a cycle of decline,
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in which the outmigration of younger generations further undermines economic vitality,
social sustainability and service provision [1,7].

Access to essential services—defined as services necessary to support everyday activi-
ties, social inclusion, and the well-being of rural populations, such as healthcare, education,
retail, and public transport—plays a critical role in promoting quality of life, supporting
sustainable rural development, and mitigating rural decline [5,8-10]. Their availability
and accessibility represent key components of territorial cohesion and long-term territo-
rial sustainability, particularly in rural areas where long distances, dispersed settlements,
and limited population density can increase the challenges associated with service provi-
sion. Yet, delivering these services efficiently in remote territories remains difficult due
to high per-capita costs, logistical constraints, and spatial fragmentation. Despite recent
technological advances, significant disparities persist, especially in high-speed broadband
coverage and physical accessibility to core services [11,12]. These factors not only shape
individual life opportunities but also condition the potential for rural areas to diversify their
economies, maintain sustainable communities, or retain and attract population [10,13,14].

Recognising the central role of accessibility in addressing these challenges, recent Eu-
ropean policy initiatives have placed increasing emphasis on improving access to essential
services as a prerequisite for sustainable rural development. In particular, the Long-Term
Vision for the EU’s Rural Areas identifies connectivity, both physical and digital, as one of
the key pillars for creating stronger, more connected, resilient, and prosperous rural areas.
The policy framework highlights the need for enhancing quality of life of rural communities
and reducing territorial disparities by improving transport networks, expanding digital
infrastructure, and ensuring equitable access to essential facilities [10].

Within this context, understanding how access to services in rural areas is concep-
tualised and assessed becomes essential for supporting evidence-based planning and
informing policies aimed at strengthening territorial cohesion and the long-term sustain-
ability of European rural areas. Over the past decade, researchers and policymakers have
developed a variety of methodologies to assess service accessibility across European rural
contexts. These study methods include the development of model-based approaches to
estimate service accessibility patterns [15], the definition of acceptable accessibility thresh-
olds [16,17], the consideration of different travel modes in accessibility assessments [18]
and the use of GIS-based proximity measures to evaluate access to different service cate-
gories [19,20]. However, comprehensive synthesis specifically examining the wide range
of service categories and how their accessibility is measured in rural European contexts
remains limited. Such a review can support the identification of effective, context-sensitive
strategies for improving service accessibility in rural areas.

Accordingly, this paper presents a systematic review of the scientific literature focused
on access to services in European rural areas. This research adopts a cross-sectoral perspec-
tive, considering different categories of essential services and analysing the methodological
approaches used to assess their accessibility. It further examines the accessibility thresholds
and transport modes adopted across studies, providing an integrated overview of how
rural service accessibility has been evaluated in the European context. Specifically, this
review addresses the following research questions:

1.  What are the services considered in European rural areas, and which are identified
as essential?

2. What are the modes of transportation considered to reach the services in rural Europe?

3.  How is access to services assessed in European rural regions?

The next section describes the methods used to conduct the review, while Section 3
presents the results, which are then discussed in Section 4.
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2. Materials and Methods

This research aims to review the latest scientific literature on approaches that measure
the access to services and collect the services identified as essential in European rural
areas. The study followed different phases, including defining research questions; finding
relevant studies which align with inclusion criteria and study purpose; study selection and
searching; and finally, collecting, summarising and reporting the findings aligned with the
study questions [21-23].

2.1. Search Technique and Record Selection Criteria

The literature review was conducted in January 2025 according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines [24]
and using the electronic database of Scopus.

The concepts of interest focused on scientific publications addressing approaches for
measuring access to services and identifying essential services for rural communities in
Europe. Accordingly, publications were selected based on the explicit inclusion of methods
for assessing service accessibility, including measurements of distance or travel time to
reach facilities, with particular emphasis on rural areas in the Europe. Given the absence of
a universally accepted definition of rurality across Europe [25-27], the review adopted an
inclusive approach to the identification of rural contexts. Studies were therefore included
when the study area was explicitly defined as rural by the original authors, irrespective
of the specific classification framework adopted. This choice was made to ensure broad
coverage of the existing evidence, as restricting the review to a single definition of rurality
would have imposed a strong selection criterion and potentially excluded relevant studies
conducted in rural contexts identified according to frameworks. Additionally, to ensure
comprehensive coverage and avoid limitations related to administrative boundaries, the
search was not restricted to the European Union but extended to the broader European
continent, thereby capturing evidence from both EU and non-EU countries with comparable
geographic rural contexts.

The string used to search the titles, abstracts and keywords of scientific publications
published in English from 2000 onwards was as follows: “rural AND (access* W/3 (essential
OR primary OR basic OR secondary OR gener* OR level) W/3 service*)”.

Studies were included if they reported on the delivery of any service and distance
or time travelled to reach facilities in European rural regions. In records reporting both
rural and urban results, only data from rural areas were considered, and studies with
applications out from Europe were excluded.

Identified titles were screened and excluded those deemed not to meet the inclusion
criteria. All titles accepted progressed to abstract screening to determine relevance. Publica-
tions that pass the abstract screening stage were then subjected to full-text analysis, leading
to the final selection of relevant records.

The record selection process was carried out manually, with RStudio (version 2024.09)
employed to enhance consistency and transparency in the filtering procedure.

2.2. Data Extraction and Analysis

Data were extracted from the final set of studies and included: author names; title;
year of publication; country and case study location; type of services; measurement of
distance or travel time; and mode(s) of transportation.

The extracted information was systematically organized into a structured dataset to
facilitate comparison across studies. This process enabled the identification of recurring
patterns and differences in study characteristics, as well as the grouping of evidence
according to key thematic dimensions relevant to the research objectives.
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3. Results
The research process, conducted in accordance with the PRISMA guidelines [24], is

presented in the flow diagram (Figure 1). The PRISMA checklist is provided as Supplemen-
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Figure 1. PRISMA flow diagram of included records.

A total of 870 records were initially identified through Scopus database searching, and
one additional record was retrieved through a snowball approach, bringing the total to 871.

After title screening, 678 records were excluded based on predefined criteria, such
as geographic scope (non-European region, n = 545), focus on medical research (1 = 59),
and topic irrelevance (e.g., access to water or energy, economic analysis, infrastructure, or
urban system). The remaining 193 abstracts were reviewed, leading to the exclusion of an
additional 123 records that were out of scope. Of the 70 articles that underwent full-text
review, 43 were excluded, most commonly due to being medical research (n = 18), focusing
on a non-European region (n = 8), or involving research on transport infrastructure (n = 8).
Ultimately, 27 full-text articles met all inclusion criteria and were included in the analysis.
An additional three studies were identified through reference list screening, resulting in a
final sample of 30 studies included in the review.

Table 1 summarizes the characteristics of 871 records retrieved, highlighting their
geographical distribution, key countries, publication periods, and main research topics.

Most records originate from Asia (28.8%) and Africa (25.9%), followed by North Amer-
ica (13.5%) and Oceania (13.3%), with Europe and South America contributing smaller
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shares. At the country level, Australia, China, India and the United States stand out as the
most frequently recurring case studies, reflecting diverse geographic interests.

Regarding publication trends, a large share of records (39.6%) was published be-
tween 2021 and 2025, suggesting a recent increase in research activity, alongside consistent
contributions from earlier periods.

Medical research clearly dominates the recurring fields of study, accounting for 71.2%
of the studies, while records on distance or time travelled to access services represent a
smaller share (3.6%).

Table 1. Characteristics of total records retrieved (1 = 871).

Variable No. %
Continent

Asia 251 28.8
Africa 226 25.9
North America 118 13.5
Oceania 116 13.3
Europe 68 7.8
South America 42 48
NA 145 16.6
Recurring country

Australia 93 10.7
China 68 7.8
India 68 7.8
United States 61 7.0
South Africa 41 4.7
Ethiopia 35 4.0
Canada 29 3.3
Oman 29 3.3
Niger 24 2.8
Mali 21 24
Year of publication

2021-2025 345 39.6
2016-2020 228 26.2
2011-2015 163 18.6
2006-2010 84 9.6
2001-2005 51 5.9
Recurring topics

Medical research 620 71.2
Economic analysis 145 16.6
Water and energy access 57 6.5
Service accessibility (distance and travel time) 31 3.6
Transport infrastructure 13 1.5
Urban systems 5 0.6

3.1. Main Features

Table 2 presents the characteristics of the 30 final records included for final review.
Most records feature country-specific case studies within Europe, with the United Kingdom
being the most frequently represented (1 = 6), followed by Spain and broader regional
studies covering the whole of Europe (n = 4). Additional countries such as Germany, Italy,
the Netherlands, and Romania also appear multiple times, reflecting a well-distributed
geographic representation across the continent. Only 2 records out of 30 did not include a
specific case study.

In terms of publication year, half of the selected studies (1 = 15) were published
between 2021 and 2025, indicating a recent surge in interest on the topic. The remaining
records are distributed across earlier periods, with a notable share (23.3%) from 2016 to 2020.

A detailed overview of the relevant records is provided in Table Al in Appendix A.
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Services domains

Mobility

Entertainment

Commerce

Education

Healthcare

Table 2. Characteristics of final records analyzed (1 = 30).

Variable No. %
Case study

United Kingdom 6 20.0
Europe 4 13.3
Spain 4 13.3
Germany 3 10.0
Italy 3 10.0
Romania 2 6.7
Czech Republic 1 3.3
Finland 1 3.3
Lithuania 1 3.3
Netherlands 1 3.3
Poland 1 3.3
Slovenia 1 3.3
No case study 2 6.7
Year of publication

2021-2025 15 50.0
2016-2020 7 23.3
2011-2015 3 10.0
2006-2010 3 10.0
2001-2005 2 6.7

3.2. Type of Services

The types of services mentioned in the gathered records belong to five main domains:
healthcare, education, commerce, entertainment, and mobility (Figure 2).

— 16.7%; 5

26.7%; 8

36.7%; 11
40.0%; 12

93.3%; 28

. . . 30
Share and number of records covering the service domain

Figure 2. Services” domains covered in the final selected studies.

As anticipated in previous sections, most studies focus on healthcare, which is cov-
ered in 93.3% of the records (28 out of 30), indicating a dominant research interest in
health-related services, such as hospitals [28-31], clinics [15,32] and pharmacies [33]. Other
domains are less represented but still significant: educational facilities appear in 40.0% of
the studies, commercial services in 36.7%, leisure facilities in 26.7% and mobility services in
only 16.7%. This distribution suggests that, while various service domains are explored,
healthcare remains the central concern, reflecting its critical role in rural settings.

Table 3 presents a detailed breakdown of the specific services addressed in the 30 final
records, organized into five domains: healthcare, education, commerce, entertainment,
and mobility.

Healthcare facilities are the most frequently examined, particularly general practi-
tioners [34,35] and primary healthcare facilities [36], each featured in 46.7% of the studies.
Hospitals (33.3%) and pharmacies (26.7%) are also well represented, while more special-
ized or less common services such as dentists [37], specialty clinics [22] and retirement
homes [38] appear less frequently. This confirms healthcare’s central role in the literature,
with a strong focus on every day and primary care services. In the education domain,
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primary schools [39,40] are the most studied (40%), followed by secondary schools (23.3%),
while institutions such as universities [19,33], childcare facilities [41], and kindergartens [33]
appear more occasionally. Commerce-related services show an even distribution, with
banks [42-44], post offices [18,41-43], and supermarkets [15,39,45] included in 20% of the
studies each, and grocery stores [15,21,42] in 16.7%. Entertainment services are the least
represented, but still diverse, covering a wide range of community and cultural facilities
such as cultural centers [41,43,44], libraries [33,41,43], restaurants [43,46], and sport fa-
cilities [15,43]. Mobility-related services were rarely included in the studies, with train
stations mentioned in 4 papers [19,29,43,45], while buses, airports, highways [19], and
public transport to urban areas [44] were each considered in one study only.

The broad but uneven distribution highlights a stronger focus on essential daily
services—particularly healthcare and primary education—compared to leisure or other
non-essential services.

Table 3. Services covered in the final set of analyzed records, by domain.

Variable No. %
Healthcare

General Practitioner (doctor) 14 46.7
Primary healthcare facility 14 46.7
Hospital 11 36.7
Pharmacy 8 26.7
Dentist 4 13.3
Specialty Clinics 3 10.0
Retirement house 2 6.7
Child health clinics 1 3.3
Education

Primary school 11 36.7
Secondary school 7 23.3
Childcare facilities 2 6.7
University 2 6.7
Kindergarten 1 3.3
Specialized centers for education 1 3.3
Commerce

Bank 6 20.0
Post Office 6 20.0
Supermarket 5 16.7
Grocery store 5 16.7
Shop 3 10.0
Cash machine 2 6.7
Entertainment

Cultural facility 4 13.3
Restaurant or bar 3 10.0
Accessible public open space 3 10.0
Library 3 10.0
Social club 3 10.0
Sport facility 2 6.7
Theatre 2 6.7
Cinema 2 6.7
Pub or night club 1 3.3
Place of worship 1 3.3
Large facility for sports and cultural activities 1 3.3
Mobility

Train station 4 13.3
Bus 1 3.3
Airport 1 3.3
Highway 1 3.3
Public transport to urban areas 1 3.3
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Modes of transport

Cycling

Public transport

Walking

Private car

3.3. Modes of Transport

As shown in Figure 3, most of the studies reported conducting accessibility analyses
that considered private cars as the mode of transport (27 out of 30). This mirrors the broader
European context, where cars remain the dominant mode of transportation, accounting
for over two-thirds of all passenger journeys [47,48]. In contrast, only 20% of the analyzed
records included public transport (6 out of 30), a pattern that likely reflects the limited and
often inadequate public transportation options in rural areas—where vast distances, low
population density, and seasonal fluctuations in visitors contribute to long wait times and
lengthy travel distances when services are available [49,50]. For example, Lovett et al. [34]
studied access to general practitioners in East Anglia, United Kingdom, considering both
car and bus travel.

20.0%; 6

30.0%; 9

90.0%; 27

1

30

Share and number of records covering the mode of transport

Figure 3. Modes of transport covered in the final selected studies.

Regarding active travel, only 30% of the papers included walking (9 out of 30), and just
6.7% considered cycling (2 out of 30). Ursulica [51] examined access to healthcare services
in Botosani County (Romania), using walking, private cars, and public transport as modes
of travel.

3.4. Measurement of Distance or Travel Time

Most of the selected studies (23 out of 30) identified evidence of travel time decay,
whereas only 12 considered physical distance as a measure to evaluate access to services in
rural areas. Tables 4 and 5 present a structured overview of service accessibility by domain,
based on travel times by car and physical distances in kilometers, respectively. The values
represent averages of the various threshold values reported across the studies analyzed.

As shown in Table 4, the distribution of services within specific time thresholds
reflects a hierarchy of accessibility, with essential daily services—such as grocery stores [42],
local markets [21], pharmacies [19,37], primary schools [19] and libraries [41]—generally
reachable within a 15-min drive. Some studies go further, specifying that certain everyday
services should be no more than a 5-min drive away, while also considering travel times
by bicycle and on foot. For example, Castillo et al. [17] stated that health centres should
be accessible within a 5-min drive or a 45-min walk. Daras et al. [46] emphasized that
green areas should be reachable within a 15-min walk, corresponding to a 2-min car drive.
Similarly, Christiaanse [39] considered 17 min by bike or 5 min by car as the maximum time
slot to reach the basic facilities, namely primary schools, general practitioners and local
markets. Notably, early education (e.g., primary schools and childcare facilities) and basic
healthcare services (e.g., general practitioners and pharmacies) fall within shorter travel
times, underscoring their importance for the daily life of rural communities [19,33,38].
Facilities intended for social activities and leisure (e.g., bars and libraries), as well as those
for daily shopping (e.g., local markets), are also categorized as basic services by Ortega-Reig
et al. [45], AlWaer & Cooper [21] and Kostanjsek & Marot [42].
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Table 4. Categorization of services by domain and by car travel time in minutes (min).
min Education Healthcare Commerce Entertainment Mobility

2 Green space Bus stop
5 Local market
10 Grocery store
15 Primary school; Pharmacy Library;

Childcare facility Restaurant and bar

Primary healthcare service; Social club
20 General practitioner;
Dentist

Secondary school Retirement house Bank; Train station

30 Post office;
Shop
45 Hospital Cinema
60 Tertiary school Specialist health service . Airport;
Highway entrance
Table 5. Categorization of services by domain and by distance criteria in kilometers (km).
km Education Healthcare Commerce Entertainment Mobility
1 Green space
Childcare facility; Pharmacy; Grocery store; Library;
5 Kindergarten; General practitioner Local market; Sport facility
Primary school Post office
10 Primary healthcare service; Bank Restaurant and bar
Retirement house

Secondary school; Dentist;

15 .
Hospital
20 Supermarket Cultural facility Public transport to
urban area

30 Theatre
60 Tertiary school Specialist health service Large sportive and

cultural center

As travel time increases (beyond a 45-min drive), more specialised and less frequently
used services tend to appear, such as hospitals [5,30], cinemas [45], specialist healthcare [22],
tertiary education institutions, airports, and highway entrances [19].

As previously mentioned, Table 5 summarises physical distance thresholds, further
illustrating how spatial distance and rural service provision are addressed in the 30 records
analysed. Essential services—including childcare facilities, kindergartens, green spaces,
pharmacies, and grocery stores—are predominantly located within a 1 to 5 km range, rein-
forcing the emphasis on proximity for meeting everyday needs and aligning with the travel
time criteria presented in Table 4. This is especially evident in the education, healthcare,
and commerce domains, where services like primary schools [1,39], local markets [33], and
sport facilities [15] also fall within this accessible range.

As distance increases, access patterns mirror those observed in travel time, with
more specialized services—such as secondary schools [44], hospitals [30], dentists [52],
and cultural venues [15]—appearing between 10 and 30 km. At the farthest range, highly
specialized services like specialist healthcare are only accessible at distances of up to
60 km [15]. Notably, the positioning of public transport links to urban centres at approxi-
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mately 20 km [44] highlights the reliance on regional transport infrastructure, which may
constrain mobility options for residents without private vehicles.

The two criteria—travel time (in minutes) and physical distance (in kilometers)—
together with their related thresholds, are compared across the five key service domains in
Table 6.

Table 6. Comparison of distance (km) and car travel time (min) criteria and services by domain.

Distance Service Travel Time
50 km 25 km 12.5 km Education 15 min 30 min 60 min
Childcare facility
Kindergarten

Primary school
Secondary school
Tertiary school
50 km 25 km 12.5 km Healthcare 15min 30 min 60 min
Pharmacy
Primary healthcare services
GPs
Retirement house
Dentist
Hospital
Specialist health services
50 km 25 km 12.5 km Commerce 15min 30 min 60 min
Local market
Grocery store
Post office
Bank
Supermarket
50 km 25 km 12.5 km Entertainment 15min 30 min 60 min
Green space
Library
Restaurant and bar
Sport facility
Social club
Cinema
Cultural facility
Theatre
Large sportive and cultural
centre
50 km 25 km 12.5 km Mobility 15min 30 min 60 min
Bus stop
Train station
Airport
Highway entrance
Public transport to urban area

To ensure comparability between the two measures, three threshold levels were de-
fined for both distance and travel time. These were harmonized using an assumed average
driving speed of 50 km/h, whereby a 15-min drive corresponds to 12.5 km, 30 min to 25 km,
and 60 min to 50 km.

Table 6 reveals a strong alignment between the physical distance and car travel time
required to access various services, highlighting a general consistency across the two mea-
surement criteria. Several services in all five domains are clustered within shorter ranges,
typically between 12.5 km and 25 km, corresponding to 15 to 30 min of driving. This con-
sistency underscores the essential and frequently accessed nature of these services, which
are expected to be located relatively close to the population they serve—especially in rural
contexts where proximity is crucial [53].
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The healthcare and education domains show almost perfect overlap between distance
and time-based thresholds, with most services falling under 25 km or 30 min of travel
time. Similarly, commerce-related services—such as grocery stores and post offices—are
accessible within comparable time—distance brackets, reinforcing the idea that basic services
are distributed in a way that balances both spatial and temporal accessibility.

Minor discrepancies emerge in the entertainment and mobility categories. For example,
entertainment services (e.g., bars, libraries, and parks) appear more frequently within
shorter distances (12.5-25 km), but are also spread across longer travel times of up to 60 min.
This suggests that while some leisure services may be spatially close, factors such as road
conditions, indirect routes, or lower travel speeds may increase the time required to reach
them. Conversely, mobility-related services like train stations and airports are consistently
positioned at greater distances (25-50 km) and within longer time thresholds (30—-60 min),
reflecting their specialized and less frequently accessed nature.

4. Discussion

Based on the search and analysis results, the services were categorised into three accessi-
bility levels, with corresponding maximum and ideal travel times assigned to each category
(Figure 4). The adoption of two thresholds made it possible to differentiate between optimal
accessibility conditions and more flexible, yet still acceptable, travel expectations [16]. The
maximum values were defined as twice the ideal thresholds to operationalize the distinction
between optimal and acceptable accessibility conditions. This assumption was adopted as
an operational reference, based on the premise that users generally favour shorter journeys
but may be willing to tolerate longer travel times—up to twice the ideal—when services are
less frequently required, less widely available, or of higher critical importance [22,54].

[ DOMAINS ]
CAR TRAVEL TIME TO THE

:. IDEAL ‘ MAXIMUM
( Gi lib
Childcare facility and Grocery store and foScirod, IDICY, . .
1st level . Pharmao; Y sport facility and Bus sto| : 7.5 min :| 15 min
rimary school Y P ty P = 0 H
L (PR loeelimenet restaurant/bar : :
General practitioner, . :
2nd level  secondary school RipaSlieciocs RESE CTifeD e Ozl il Train station : 15 min :| 30 min
facility and bank and social club : :
L retirement house : :
esppitiel, clandiss Supermarket and Ginema and Airport and H *
3rd level Tertiary school and specialist permc AP : 30 min :| 60 min
T shopping mall theatre highway entrance H .

Figure 4. Services by domains and accessibility levels (ideal and maximum car travel time in minutes).

Car travel time was selected as the primary measure of accessibility, rather than distance,
as it is more widely adopted in accessibility research, aligning with the findings of the
review [15,29,55].

First-level services, such as primary schools, pharmacies, local grocery shops and
green areas, are considered the most frequently accessed and thus are associated with the
shortest thresholds (7.5 min ideal, 15 min maximum). Second-level services, including
secondary schools, general practitioners, post offices, and cultural facilities, are moderately
accessed and therefore have longer acceptable travel times (15 min ideal, 30 min maximum).
Third-level services—such as hospitals, tertiary schools, shopping malls, and airports—are
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more specialised and less frequently used, with thresholds extended to 30 min (ideal) and
60 min (maximum).

This tiered structure highlights the varying spatial expectations for service accessibility
in rural contexts and provides a framework for differentiated planning strategies based
on service criticality and frequency of use [8,56]. By integrating both ideal and maximum
thresholds, the framework balances the normative goal of promoting equitable accessibility
with the practical recognition of rural settlement patterns and service distribution.

The explicit definition of service access levels is methodologically important because
it enables a more nuanced and policy-relevant interpretation of accessibility outcomes.
The use of differentiated thresholds acknowledges that not all services carry the same
social or functional weight, nor are they subject to identical expectations regarding travel
burden [57-59]. This stratification improves the analytical sensitivity of accessibility assess-
ments by allowing planners to distinguish between essential, frequently used services and
specialized, infrequently accessed ones [19,45].

However, the applicability of these accessibility levels should be considered in light of
the considerable diversity of rural contexts across Europe. In the absence of a recognized
definition of rurality [25,27], studies often include territories with markedly different char-
acteristics, ranging from peri-urban areas [56,60] to remote and mountainous regions [5,42].
Consequently, accessibility thresholds are frequently compared across rural contexts that
differ substantially in terms of settlement patterns, infrastructure, and service provision.
Therefore, the proposed thresholds should be interpreted as indicative values rather than
universally applicable standards, while still providing a common framework for comparing
and evaluating different rural contexts.

An additional dimension that deserves consideration concerns the unequal accessibil-
ity conditions experienced by different population groups. Factors such as age, income,
mobility limitations, and access to private vehicles can significantly influence the ability
of rural residents to reach essential services [12,61,62]. Although this review focused on
overall accessibility thresholds rather than demographic-specific disparities, future research
could further investigate how accessibility requirements vary among different groups and
how service provision strategies can better address issues of social equity and inclusion in
rural contexts.

Recent European policy initiatives have increasingly recognized the role of digital in-
frastructure and services in supporting rural communities and addressing the challenges as-
sociated with geographical remoteness [10,63,64]. Digital solutions, including telemedicine,
online education, and e-commerce, are increasingly considered complementary tools to
traditional service provision, particularly in remote and sparsely populated areas [61,65].
While the studies included in this review predominantly focused on physical accessibility,
the integration of digital services may contribute to improving access to essential services
and reducing some territorial disadvantages linked to rural remoteness.

From a theoretical perspective, the proposed level’s structure is closely related to
several established approaches to service provision and accessibility. First, the concept of
essential services adopted in this study aligns with the European framework of Services
of General Interest, which recognizes equitable access to key services as a fundamental
condition for territorial cohesion and balanced regional development [19,64]. The identified
hierarchy of services contributes to this perspective by highlighting that different services
play distinct roles in supporting rural communities and may therefore require differentiated
accessibility expectations and planning responses. The proposed categorization also res-
onates with Christaller’s Central Place Theory, which explains the hierarchical organization
of settlements and services according to population thresholds and catchment areas [66].
The differentiated accessibility thresholds identified in this review are consistent with
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the notion that higher-order and less frequently used services are associated with larger
service areas and greater acceptable travel distances than lower-order services that support
everyday needs. At the same time, more recent planning concepts, such as the life-circle ap-
proach and the 15- or 20-min neighborhood model, emphasize the importance of proximity
to daily services and the reduction in travel burdens [60,67-69]. However, these concepts
have largely been developed in urban contexts characterized by high population densities
and relatively concentrated service provision. Their direct application to rural areas is
therefore challenging, given the dispersed settlement patterns and structural limitations
that characterize many rural regions.

In this context, the main contribution of the proposed framework is to bridge these
theoretical perspectives and methodologies with the specific realities of rural areas. Rather
than assuming universal proximity standards, it recognizes that accessibility expectations
should vary according to service criticality, frequency of use, and territorial characteristics.
By providing a differentiated interpretation of service accessibility, the framework may
support rural planning and policy processes by helping identify appropriate strategies
for maintaining essential services, organizing service networks, and addressing territorial
disparities. At the local scale, it may also inform decisions on the location and spatial
organization of public service facilities according to their functional role and accessibility
requirements. Therefore, it represents a flexible decision-support approach for assessing
accessibility conditions across diverse European rural contexts.

5. Limitations

The following considerations provide important context for interpreting the findings
of this review.

The literature search was conducted using the Scopus database only. Scopus was se-
lected as the primary database due to its broad multidisciplinary coverage of scientific
literature relevant to rural service accessibility, including spatial planning, geography, trans-
port, and regional studies. However, the exclusion of other databases and grey literature may
have resulted in the omission of some relevant contributions, particularly policy-oriented
studies and reports addressing rural service provision. Furthermore, given the absence of a
common European definition of rurality, the review adopted an inclusive approach based
on the classifications used in the original studies. While this allowed the inclusion of a broad
range of rural contexts across Europe, it also reflects the diversity of approaches used to
define and analyze rural areas in the existing literature.

The number of studies included in the review represents another limitation. Although
the systematic search identified a substantial number of records, the application of the
eligibility criteria resulted in a final sample of 30 studies. This relatively limited number re-
flects the specific focus of the review on accessibility to essential services in European rural
contexts, which represents a narrower research field compared with broader accessibility
studies. Nevertheless, the available evidence provides valuable insights into the method-
ologies, service categories, and accessibility thresholds adopted in the existing literature.

The reviewed literature predominantly assessed accessibility from a private car per-
spective, while alternative transport modes, such as public transport, walking, and cycling,
were comparatively underrepresented. This represents a limitation, as car-based accessibility
measures may not fully reflect the accessibility conditions experienced by population groups
with limited car availability or by rural contexts where alternative mobility options play a
significant role. Furthermore, the comparison between distance- and time-based measures
required the adoption of an assumed average driving speed of 50 km /h. This value was
used solely as an operational reference to harmonize different accessibility metrics and was
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broadly consistent with the average speeds adopted in the reviewed studies; however, it
should not be interpreted as representative of actual travel conditions across all rural contexts.

Finally, the proposed service hierarchy and the distinction between ideal and maximum
accessibility thresholds should be regarded as conceptual and interpretative tools derived
from the synthesis of the literature. The classification of services into three levels reflects
an analytical interpretation based on their frequency of use, functional importance, and
accessibility requirements identified across the reviewed studies. Similarly, the assumption
that maximum thresholds correspond to twice the ideal values was introduced as a working
assumption to operationalize the framework and facilitate comparison across studies.

Future research could integrate policy documents and grey literature with the scien-
tific evidence identified in this review to provide a more comprehensive understanding of
rural service accessibility. Applications of the proposed framework across different rural
typologies would help assess its transferability and refine accessibility thresholds accord-
ing to territorial characteristics. In addition, future studies could investigate multimodal
accessibility approaches, integrating public transport, active mobility, and digital solutions,
as well as explore how accessibility requirements vary among different population groups
to support more inclusive and sustainable rural planning strategies.

6. Conclusions

This study offers a detailed and structured understanding of access to services in rural
European regions, highlighting methodological approaches, key features, and research gaps.

The study identified what are defined as essential services in European rural areas and
grouped them into five main domains. Among these, healthcare services—including gen-
eral practitioners, pharmacies, and hospitals—emerged as the most frequently mentioned
and widely analyzed across the reviewed studies. The thematic analysis identified the
modes of transportation used to access services, highlighting that the private car remains
the predominant means of transport in rural regions, reflecting the fact that alternative
options are often limited or insufficient. Furthermore, the study collected and examined
data on distances and travel times to key services, particularly car travel times, which
represented the most commonly assessed indicators in the reviewed records.

The literature review led to the classification of services into three hierarchical levels
according to their frequency of use, functional importance, and accessibility requirements.
This clusterization offers a structured understanding of which services are most essential
to rural life and how they intersect with spatial planning considerations and mobility
patterns. It enhances comparability across studies by offering a consistent framework for
evaluating spatial equity and supporting more targeted interventions to address territorial
disparities in service provision. By organizing service categories and associated accessi-
bility thresholds, the classification enables systematic cross-regional assessment of spatial
inequalities and disparities in service provision. This facilitates more robust benchmark-
ing between regions and strengthens the evidence base for identifying disparities and
informing policy priorities. Future research should further develop and apply the proposed
framework across diverse rural contexts to support more sustainable and context-sensitive
rural planning strategies.
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Appendix A
Table A1 reports the 30 relevant records of the study.

Table A1. Relevant records in chronological order, including author, title, year of publication, case
study, services mentioned, modes of transport considered, and accessibility measures (travel time

or distance).

Author Title Year Case Study Services Modes of Accessibility
Transport Measure
Referral for secondary restorative
Nuttall dental care in rural and urban Scotland,
etal. [52] areas of Scotland: findings from 2002  United Dentist Private car Distance
o the Highlands & Islands Kingdom
Teledentistry Project
Lovet by bus 1o gencral praciionee East Anglia Private car,
Y o 8 bt . 2002  United General practitioner public Travel time
etal. [34] services: a study using patient Kinedom transport
registers and GIS 8 P
Measuring Potential Access to
Langford Primary Healthcare Services: The United i . .
etal. [35] Influence of Alternative Spatial 2006 Kingdom General practitioner Private car Travel time
Representations of Population
The search for the criteria in Klaipéda, Private car.
Pecitira reforming health care: evaluation 2006 Taurage, and General practitioner, primary ublic ! Distance
etal. [30] of the spatial accessibility of Vilnius districts, healthcare facility, hospital p
. : . .. transport
primary healthcare service Lithuainia
Escalona- Accessibility to basic services in
Orcao one of the most s.parsely . 2007  Teruel, Spain General practitioner, primary — p;o.te car Travel time
etal. [36] populated areas in Europe: The healthcare facility
o province of Teruel (Spain)
Borda-Olivas }Ifura.ht)lz‘ an(;l av.01dable ish reci . Primary healthcare .
etal. [28] ospitalization in a Spanish region 2013  Spain facility, hospital NA Distance
’ with high population dispersion !
Primary school, secondary
Milbert Accessibility of services of general school, university, pharmacy, . .
etal. [19] interest in Europe 2013 Europe hospital, airport, highway Private car Travel time
entrance, railway station
Duma Disparities in the access to Countv of Tasi
etal. [32] primary healthcare in rural areas 2014 Romar}(ia ’ Primary healthcare facility Private car Travel time
o from the county of Iasi—Romania
o . . Private car,
Inequalities of population Botosani General practitioner, primar walkin Travel time
Ursulica [51] accessibility to health care services 2016  county, p o + pri y mg . ’
. . . . healthcare facility, hospital public distance
in the Botosani county (Romania) Romania
transport
Neumeier Accessibility to Services in Rural
55] Areas. The Example of Petrol 2016  Germany Petrol station Private car Travel time
Service Provision in Germany
Daras OPen data on health—rela't ed Gre'at Britain, General practitioner, Private car, Travel time,
etal. [46] neighbourhood features in 2019 United pharmacy, dentist, hospital walking distance
’ Great Britain Kingdom ! !
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Table A1. Cont.
Author Title Year Case Study Services Modes of Accessibility
Transport Measure
Childcare facility, primary
school, secondary school,
specialized centre for
. s - education, primary healthcare
. Mapping accessibility to generic o . .
Kompil . ) . facility, specialty clinics, . .
services in Europe: A 2019  Europe . Private car Distance
etal. [15] . hospital, shop, grocery store,
market-potential based approach o
supermarket, cultural facility,
sport facility, large facility for
sport and cultural
activity, theatre
Spatial inequality in access to
Perucca . . . . .
etal. [5] healthcare: evidence from an 2019  Piemonte, Italy = Hospital Private car Travel time
’ Italian Alpine region
Improving resilience at the local
C . level: The location of essential Primary school, primary
o to‘;lllp[gg?uca services within inner areas. 2020  Marche, Italy healthcare facility, Private car Travel time
' Three case studies in the Italian retirement house
Marche region
Rural facility decline: A Private car.
Christiaanse longitudinal accessibility analysis Fryslan, Primary school, general . ’ Travel time,
L 2020 o cycling, .
[39] questioning the focus of Dutch Netherlands practitioner, supermarket walkin distance
depopulation-policy &
Kotavanra }E;rei;)ngarj}?ﬁlecaallt ;ccc;isg‘lhty to Primary healthcare facility, Private car,
etal. [37] Finland—Grid-based multimodal 2021  Finland dentist, child health clinic, public Travel time
pharmacy transport
assessment
. Accessibility of Services in Rural Southern Primary school, secondary .
Vaishar ; h . . hool ] " Public 16
etal. [40] Areas: Southern Moravia Case 2021 Moravia, school, general practitioner, transport Travel time
’ Study Czech Republic  post office
Sonea Geogrfa phic a.nd Temppral Access Wales, United . Private car, .
etal. [18] to Basic Banking Services Offered ~ 2021 Kingdom Post office walking Distance
’ through Post Offices in Wales
The current challenges and future
Kostanigek alternatives of supplying remote Idrijsko- Pharmacy, bank, cash
etal. [ 4]2] areas with basic goods: the case 2021  Cerkljansko machine, post office, shop, Private car Travel time
’ study of Idrijsko-Cerkljansko region, Slovenia  grocery store
region, Slovenia
Innovations in healthcare of Greifswald
FleBa S. [31] peripheral regions—Greifswald as 2021 ’ Specialty clinic, hospital Private car Travel time
: - . Germany
incubator for the Baltic Sea region?
Primary school, general
practitioner, primary
Nationwide equity assessment of healthcare fac1hty, pharmacy,
. K . bank, cash machine, post
the 20-min neighbourhood in the Scotland, X . .
Olsen . . . . office, supermarket, social . Travel time,
) Scottish context: A socio-spatial 2022 United Walking .
etal. [43] L. . . club, restaurant and bar, place distance
proximity analysis of Kingdom . .
. K . of worship, green area, library,
residential locations 2 s
cultural facility, sport facility,
theatre, cinema, bus stop,
railway station
Kindergarten, primary school,
. Service of General Interest in the secondary SC}.K.)OL university, .
Gall-Roehrig X L. . general practitioner, dentist, Private car, .
Rhenish Coal-Mining Area in 2022  Germany . . . Distance
etal. [33] pharmacy, hospital, retirement ~ walking
Context of Structural Change )
house, bank, post office, shop,
grocery store, library
Strategies and Measures for a
Cirianni Sustal.nable AcceSSIblht}., anq Inner areas, Secondary school, hospital, . .
Effective Transport Services in 2022 . . Private car Travel time
etal. [29] Italy railway station

Inner and Marginal Areas: The
Italian Experience
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Table Al. Cont.

Author Title Year Case Study Services Modes of Accessibility
Transport Measure
. Protected Areas and Rural Primary school, secopf.dary .
Rodriguez- Depopulation in Spain: school, general practitioner, Private car,
Rodriguez popv pain: 2022  Spain primary healthcare facility, public Distance
A A Multi-Stakeholder
etal. [44] bank, supermarket, cultural transport
Perceptual Study e :
facility, public transport stop
Unpacking the concept of 20-min
neighbourhoods: disentangling Primary healthcare facility, Private car.
AlWaer [21] “desired outcomes” from the 2023 NA grocery store, social club, walkin ! Travel time
“means” available for green area &
achieving them
Changes in the services of general Childcare .fac1hty, primary
. . . . school, primary healthcare
Sikorski interest in mountainous areas in facility, pharmacy, bank, post
j Poland over the period 1988-2020: 2023  Poland L ! " Private car Travel time
etal. [41] X K office, grocery store, social
Their types, dynamics and 1ub db
driving forces club, restaurant and bar,
library, cultural facility
Measuring Access to Services of Primary school, secondary
Ortega-Rei General Interest as a Diagnostic school, general practitioner,
otal g[ 15] & Tool to Identify Well-Being 2023  Europe pharmacy, hospital, bank, Private car Travel time
’ Disparities between Rural Areas supermarket, cinema,
in Europe railway station
Impact of distance and/or travel
Mseke _tlme on healthcare service access 2024 NA Gengral prgct_moner, Private car Travel time
etal. [22] in rural and remote areas: specialty clinic
A scoping review
Home healthcare in Spanish rural Private car.
Castillo areas: Applying vehicle routing 2024  Spain Primary healthcare facili cyclin, ' Travel time
etal. [17] algorithms to health transport P y ty v\;’alki r%’
management 8
Perpifa Are remote rural areas in Europe Primary school, primar; Private car, Travel time,
Castillo remarkable? Challenges and 2024  Europe y v P y . ! . ’
. healthcare facility walking distance
etal. [1] opportunities
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