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ABSTRACT 
1. Introduction 
Cycling mobility is a climate friendly means of transport that enables people to reduce their 
use of motorized transport and makes human settlements more inclusive, safe, and resilient. 
In the last years, these positive effects have contributed to assigning to cycling an increasingly 
important role in sustainable mobility policies, with a growing body of research and technical 
papers published on how to create cycling systems in urban areas. However, there is very 
little knowledge on how planning for cycling in low-density territories and rural areas 
(MacAndrews et al., 2018).  

Although Italy still lacks its own national strategy and action plan, in the last few years an 
important boost to the development of cycling was given at the legislative level. First in 2017, 
with the adoption of Directive No.375/2017 aimed to put in place a national cycle tourism 
system consisting of ten tourist cycle routes, then in 2018 with the approval of Law 2/2018 on 
the development of cycling mobility. This law promotes the use of bicycles as a means of 
transport and recognizes the importance of cycling for the enhancement of the territory and its 
assets. Moreover, it requires to all Italian regions to draw up a Regional Cycling Mobility Plan 
(Art.5). The regional plan concerns the creation of long-distance cycle routes to promote 
sustainable mobility and accessibility of territories, addressing the poor connectivity among 
rural areas and nearby destinations such as urban centres. 

This paper specifically illustrates the case of Sardinia, an Italian region characterized by 
intrinsic conditions of rurality and insularity. Its regional cycling mobility plan was developed 
between 2016 and 2018 by the Sardinian Regional Transport Agency, with the scientific 
support of the authors and the staff of the Interuniversity Centre for Economic Research and 
Mobility of the University of Cagliari. By studying the case of Sardinia, we discuss the 
possibility of increasing the level of accessibility of rural areas through the planning of a 
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regional cycle network. Specifically, retracing the planning methodology of the Sardinia’s cycle 
network, we analyse how this type of network for commuting and leisure mobility, integrated 
with other means of transport and supported by adequate facilities, can be a valid regional 
policy to guarantee access to rural areas and stimulate the local development through new 
economies such as those related to cycle tourism. 

Furthermore, our analysis points out that along the routes of the planned cycle network many 
rural settlements are located at close distances to each other, which can be travelled by 
bicycle. Therefore, the cycling infrastructure could be the lever to increase, in a sustainable 
way, the accessibility and connectivity of inner areas and to stimulate the clustering of small 
municipalities connected each other. 

2. Planning a regional cycle network 
The planning methodology of the cycle network of Sardinia used a systemic approach based 
on the combination of physical and social infrastructural components. The physical 
infrastructure components concern intervention measures on the environmental context, 
aimed at making it favourable to the use of bicycles. These include mainly the network of cycle 
routes, on which cyclists can travel separately from motor vehicles or in shared roads at low 
speed, but also cycling facilities, intermodal nodes and signage. Instead, the social 
infrastructure components concern the measures aimed at promoting the cycling system and 
its correct management during the operational phase. 

 
Figure 1: Diagram flow of the regional cycle network planning methodology 

In planning the cycle network, we used a GIS-based multi-stage process that made it possible 
to identify corridors at the regional level within which to subsequently develop the design of 
the cycle routes (Fig. 2). The cycle network was conceived as a complex system of lines and 
nodes. While the lines represent the identified cycle routes, the nodes consist of the points of 
interest that the routes must connect. The planning criteria were geared towards connecting a 
significant number of urban centres, places of historical, archaeological, and cultural interest, 
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areas of environmental interest, island’s gateways, and a sufficient number of intermodal 
nodes, so as to improve accessibility to the innermost and marginal areas of the island. 

The adopted methodology allowed us to define a regional cycle network which, once 
completely built, will extend for about 2,000 km connecting 231 municipal territories of the 
region out of 377. Furthermore, the network directly cross 130 urban centres of which 99% are 
rural areas where a total population of 1,020,984 inhabitants resides (equal to 62% of the 
total).  

 
Figure 2: The regional cycle network of Sardinia 

Rural and inner areas have been connected with the main urban poles through a cycle 
network characterized by a hierarchical structure that identifies long, medium and short 
distance routes from the regional to the local scale. In this structure, the primary network is 
made up of medium and long distance itineraries which allow to 1) reduce the marginalization 
of smaller centres by strengthening connections with the main urban centres and centres 
offering essential services; 2) integrate the coastal areas, site of the major phenomena of 
urbanization and congestion, with the adjacent inland areas; while short distance routes aim to 
3) avoid the formation of a few centres of preferential attraction by creating a network that 
encourages inter-municipal associations for the sharing of essential services and local 
development strategies.  

With reference to the last point, we conducted an analysis on the planned cycle network to 
understand its potential for connectivity between small towns in inland and rural areas. 
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Through the help of the geoprocessing tool in a GIS environment, we intersect the paths of 
the cycle network with the envelopes1 of the urban centres crossed by them, to verify the 
average distance between the urban settlements. 

 
Figure 3: Connections between urban centres provided by the cycle network in the ranges 0-10 km, 10-15 

km and 15-30 km 

Table 1: Connections between urban centres provided by the cycle network in the range 0-30 km 

Range Nr. of connections Average distance 

< 10 km 57 5.43 km 

10 – 15 km 20 12.14 km 

15 – 30 km 14 22.04 km 

Total 91  

As shown in Table 3 and Figure 12, it emerged that 57 cycling connections between urban 
centres have a length of less than 10 km, with an average distance of around 5 km. A further 
20 connections are longer but still within 15 km, with an average distance of around 12 km.  

 

1 The envelope of the urban centers of Sardinia is contained within the dataset "Urban centers - polygons" provided 
by the geoportal of the Autonomous Region of Sardinia. The dataset consists of the perimeter of the urban centers 
extrapolated and reworked on the basis of the ISTAT census sections of the year 2001. 
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Looking at Figure 12, it is interesting to observe how most of the connections of less than 10 
km develop through the urban centres of the inland areas located in the central-southern part 
of the island. In fact, it is an area characterized by a widespread diffusion of small towns, 
located at a close distance and easily reachable from each other. The connections between 
10 and 15 km are closely integrated with the first category and further expand the possibilities 
of connection between the small rural centres of central Sardinia. 

In addition, considering also the tourist-recreational nature of the planned cycle routes, we 
have also analysed the connections that fall within a distance of 30 km, assumed as an 
acceptable length for a daily bike excursion open to all users. In this way we have identified 
another 14 connections with an average length of 22 km. In this case it is interesting to note 
that these are mainly located near the main urban centres and coastal areas and they 
represent the possibility of connection to inland territories from these areas with a high 
demand for tourism and mobility. 

Conclusions 
The development of a network around a linear infrastructure, such as cycle routes, has the 
potential to stimulate the clustering of small municipalities connected each other, developing a 
new role for individual settlements. Whereas a reasonable distance for commuters by bicycle 
is normally considered to be between under 10 kilometres (Vandenbulcke et al., 2011; de 
Kruijf et al., 2018), the potential for connection between small towns generated by the cycle 
network appears interesting. In fact, it resulted that the cycle network develops 50% of its 
connections of such a length that it can be travelled by a normal commuter who uses the 
bicycle for his daily journeys. Furthermore, since these are connections that pass through an 
extra-urban territory, these distances can be travelled with greater safety and speed than 
moving through a busy urban context full of obstacles.  

This specific configuration of the network can also generate a spill-over effect (Piras et al., 
2021). Some people may start up cycling for leisure, and then, once used to this means of 
transport, helped by the small distances, they may be persuaded to cycle for utilitarian 
purposes (commuting, errands, shopping). Considering that in the next future it will be 
increasingly necessary to strengthen the sharing of essential services among small 
municipalities, in order to counteract their emptying and loss of attractiveness for the lack of 
services, cycling network can therefore offer a valid sustainable mobility solution to meet daily 
needs.  
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