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Increasing urbanization, mobile populations, and carbon emissions demand a rethinking 
in the planning and design of transport infrastructures, particularly in regard to 
environmental issues. As an affordable and convenient alternative to car dependence 
and a way to reduce road congestion in European cities, cycling facilities have become 
essential components in the development of alternative mobility systems. Investment 
in bike-sharing programs and the provision of protected cycle paths that are separated 
from motorized traffic through signs and barriers are important for creating more 
livable and sustainable urban environments. Cycling has become a significant factor 
in street planning, and the integration of bike infrastructures has transformed public 
spaces in cities (Bendiks and Degros 2013; Pucher and Buehler 2017). 

As city life extends beyond urban boundaries, architects, civil engineers, and urban 
planners are working to establish innovative networks of cycle paths that connect 
cities to regions. Focused on the repurposing of decommissioned railroad tracks 
for cycling practices across Italy, we interrogate how architectural design attends to 
environmental and socio-cultural concerns in the process of facilitating sustainable 
transport mobilities. 
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Drawing on the work of Pierre Bélanger (2010, 2017) and the Infrastructure Research Initiative 
at SWA (2013),1 we explore cycleways as landscape infrastructure. The conceptualization 
of landscape as infrastructure is inspired by Gary Strang (1996) and previous calls to 
rethink the urban condition from an environmental perspective. Movements pushing 
for ecological urbanism and green infrastructure subsequently appropriated the idea 
of a combined ethics and aesthetics for the built environment, arguing for formulating 
solutions to integrate infrastructure in the development of inclusive and resilient 
societies (Mostafavi and Doherty 2016). “Conceiving landscape as infrastructure,” as 
Steffen Nijhuis and Daniel Jauslin write, is an approach by which “landscape is treated 
as an operative field that defines and sustains the urban development and ecological 
and economic processes are employed as formative design tools” (2015: 20).

A leading example of contemporary ecological landscape infrastructure is the Zeche 
Zollverein, a former coal mine and coking plant industrial complex in the German Ruhr 
Area. This heritage site features a railroad track boulevard for mixed pedestrian and 
cycle use, with dense vegetation emergent in between the repurposed tracks. The High 
Line, an elevated linear park created on a disused section of the New York Central 
Railroad in the west side of Manhattan, is another prominent landscape infrastructure. 
Regular art events, sound installations, and talk programs take place on and alongside 
this 2.3km-long green structure. Both the High Line and Zeche Zollverein offer global 
inspiration for cities to transform former industrial zones into public spaces that can 
thrive through sustainable communal engagement.

Following a general shift in the perception and use of infrastructure for the management 
and performance of contemporary cities, in 2018 the Italian government passed Law 
2/2018, which identifies rules and regulations for the development of cycling mobility 
and the creation of a national bicycle network, Bicitalia. Law 2/2018 provides an official 
legal framework to devise and implement strategies for the design and operation of cycle 
paths across the peninsula. Different from motorable roads, which are characterized 
by their relatively consitent texture and form, Law 02/2018 recognizes the multiple 
character of cycleways. For example, it mentions specifically the repurposing of 
historical infrastructures, such as railroads, for recreation and to protect and restore 
natural environments. 

Beginning in the 1860s, construction of rail, road, and water infrastructures in Italy 
was designed to advance the spatial and structural integration of the fragmented 
nation (Badenoch and Fickers 2010; Diogo and Laak 2018). Trains running on narrow-
gauge railroad tracks acted as important carriers for the steel and iron industries that 
clustered around developing hydropower plants in the foothills of the Alps. These tracks 
complemented the standard-gauge network that connected the cotton and textile 
manufacturing cities near Milan and in the Piedmont region with shipping enterprises 
on the coast. Targeting economic growth and development, late nineteenth century 
infrastructure engineering in Italy often resulted in the disruptive transformation 
of natural landscapes into industrial and logistical centers. Today, very few of these 
historical narrow-gauge railroad tracks continue to operate. Some collapsed during 
landslides and floods and were not repaired, while many more were suspended 
following political decisions that prioritized the construction and expansion of high-
speed rail lines to transport passengers and goods. 

https://www.zollverein.de
https://www.zollverein.de
https://www.thehighline.org
https://www.thehighline.org
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Decommissioned narrow-gauge railroad lines across Italy amount to seven thousand 
kilometers of abandoned tracks. Their grade of a maximum of 3.5 percent is appropriate 
for ascending mountain stretches, and a typical curvature of 250 meters (with some 
exceptions featuring an 80m radius) allows for a comfortable and smooth cycling 
experience. Cycle paths build on railroad tracks thus do not demand the same general 
level of fitness as those along roads, which have accepted inclines of 12–15 percent 
and 20m wide curves (Ormea 1988: 1571). According to Ferrovie dello Stato Italiane, 
the Italian State Railways, which published a complete list of repurposed railroad 
lines in its Atlante italiano delle ferrovie in disuso (“Atlas for traveling along disused 
railways”), eight hundred kilometers of tracks have so far been recovered for use as 
cycleways (Maggiorotti 2018: 9; see also Marcarini and Rovelli 2018).

For architects and civil engineers, deserted sections of post-industrial infrastructure 
are appealing because of the opportunities they present for redevelopment into 
ecological and recreational landscapes. Allowing for various kinds of innovative design 
concepts, such projects take advantage of the landform of an area while also building 
upon the historical significance of a particular place and its infrastructural purpose 
(Dighero et al. 2020). Cycleways on repurposed railroad tracks can meander through 
narrow gorges and renovated tunnels and galleries, as well as across viaducts and 
bridges. For example, the 51km-long cycleway running along the former railroad line 
between the towns of Spoleto and Norcia in Umbria goes through nineteen tunnels and 
across twenty-four bridges and viaducts. Further connecting to Assisi along the Via di 
Francesco, this cycle path was selected the most spectacular greenway in Italy in 2015. 
In cases in which former railroad lines are defunct, broken, or otherwise unusable, 
new connecting sections have to be planned and implemented to get around these 
accidental features. Cycleways can also deviate from the railroad tracks and follow 
other territorial lines such as canals, riverbanks, or farm tracks before reconnecting 
to a track in order to keep a continuous route. Flowing in and with the landscape, 
cycleways thus have the ability to reflect and reproduce the particular landform of a 
region. As Nijhuis and Jauslin explain, “landscape as such becomes the medium through 
which to formulate and articulate solutions for integration of infrastructure” (2015: 
20). This commitment to developing new forms of landscape infrastructure follows an 
ecological approach that seeks to enhance and foster natural environments.

The details of the 
historical Firenze–
Pistoia–Bologna railroad 
line illustrate the gentle 
slope value of narrow-
gauge tracks.
Source: Società Italiana 
per la Strade Ferrate 
Meridionali (1891).
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Situated along deserted rail tracks are serial features, such as stations and warehouses 
that can be repurposed equally into museums, bike repair stations, restaurants, and 
shops. These facilities augment the cycleways themselves, providing educational and 
practical services for cyclists and work to strengthen local economies. Such action-
oriented processes let people to adopt cycling infrastructures as public spaces and 
allow them to become part of sustainable development (Bendiks and Degros 2020). 
More broadly, the multiple character and diverse landforms of these new infrastructures 
enable the integration of cycleways into the national public transport and wider 
traffic grids, thereby revitalizing the connections between cities and regions (see 
also Senes 2018).

As linear and vibrant public spaces (Occelli and Palma 2017), cycleways that trace 
historical railroads facilitate passage and movement, but also allow for rest and 
socialization. Acknowledging the particular landforms and histories of the places they 
pass through, cycleway redevelopments provide sustainable mobilities. “The space of 
flows,” Nijhuis and Jauslin summarize, “emerges as a new field of inquiry for design 
disciplines and opens up opportunities for shaping architectural and urban form to 
establish local identity with tangible relations to the region” (2015: 23). Innovative 
planning and design concepts such as the repurposing of the Spoleto–Norcia railroad 

Cycling on the 
Caprareccia viaduct along 
the decommissioned 
Spoleto–Norcia railroad 
line.
Source: http://www.
sviluppumbria.it

Design of a mixed-use 
bike and pedestrian 
bridge along the Via 
Francigena della Val 
d’Aosta in Mazzé, a 
commune in the Piedmont 
region. The curvature 
of the bridge resolves 
considerable differences 
in ground elevation.
Drawing: Andrea Alberto 
Dutto, Chiara Occelli, 
Riccardo Palma, and 
Stefano Dighero, 2018.

http://www.sviluppumbria.it
http://www.sviluppumbria.it
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combine functional, social, and environmental interests. In so doing, they enable 
integrated ecological landscape infrastructures that increase the performance of 
public spaces for a more sustainable world.

Notes:

1 SWA is a landscape architecture, planning, and urban design firm that also engages 
in research and innovation projects.
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