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Micromobility and, in particular e-scooter use, is rapidly spreading worldwide as an effective transport mode
for short trips and for the last-mile to transit access. However, the pace of growth of micromobility is not
followed by an adequate planning and building of suitable infrastructures.

An ad-hoc micromobility network is particularly needed in car-oriented cities with a lack of acceptable spaces
for active modes. Besides, the difference between traditional bicycles and new e-scooters make it important
to rethink infrastructure layout and design. Previous studies identified the priority layout for e-scooter
networks using a Geographic Information System (GIS) spatial approach (Fazio et al., 2021). In this context,
spatial analyses are powerful being able to visualize and combine different data at a very detailed level (e.g.,
arcs of a street network). However, it is also important to consider user needs and preferences while planning
micromobility networks.

Public participation in transport planning has become fundamental to foster shared and robust decisions
(Cascetta et al., 2015). It is important to use suitable methods to support citizen and stakeholder involvement
in the decision-making process (Le Pira, 2018). In this respect, multi-criteria decision-making (MCDM)
methods, which are widely used to compare alternative solutions considering their contributions to different
evaluation criteria, are useful to quantify stakeholder preferences for different criteria (Gatta et al., 2019).
MCDM can be combined with GIS, by weighting spatial criteria and visualizing the impacts of transport
choices. A combination of GIS-based methods to support public participation is spreading under the label of
Public Participation GIS (PPGIS) or Participatory GIS.

Based on this premise, this paper aims at incorporating user preferences while planning networks compatible
with e-scooters mobility. It proposes a combined spatial and multi-criteria approach to identify relevant
criteria and priority paths for e-scooters in an urban area, focusing the attention on University students’
mobility.

The case study is Catania (ltaly), a medium-sized city of about (300,000 inhabitants) located in the eastern
part of Sicily (Italy), and the focus is on University student’s mobility. The University of Catania is committed
to improving the mobility of its community. This is testified by several initiatives to improve the accessibility
of university sites and promote the use of public transport (Inturri et al., 2020). However, it still lacks a proper
connection of the University sites by cycling and by e-scooters. Moreover, shared mobility operators have
recently started their services in the city, and agreements have been made to have discounts on their use for
the University community. Therefore, there is an urgency to plan suitable infrastructures to move in the city
and between University facilities.

A survey was performed to students attending different University venues using pairwise comparisons of
different criteria. The Analytic Hierarchy Process (AHP) method was used to obtain criteria weights and use
them to identify priority locations for e-scooters via a GIS analysis with spatial data. In particular, safety results
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to be the most important criterion, followed by modal integration, catchment area and path directness. The
least important criterion is route attractiveness. These results were used for a spatial analysis based on an
overall weighted indicator that allows to provide a compatibility ranking of the different road arcs of the urban
area of the city, also considering the location of the university venues. The analysis performed can support
transport planning of micromobility infrastructure networks.
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