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A spatial multi-criteria approach to support the 
design of infrastructures for e-scooters: the case 

of the University of Catania

Methodology

Introduction
• Cities are rapidly reshaping their mobility

landscape to account for changing behaviours and

accommodate new transport services

• Ad-hoc micromobility networks are particularly

needed in car-oriented cities

• This paper proposes a combined spatial and multi-

criteria approach to identify relevant criteria and

priority paths for e-scooters focusing on

University student’s mobility and preferences

1) Criteria definition
•Modal integration: paths well connected with other transport modes

•Catchment area: potential users close to the micromobility network

•Route attractiveness: points of  interest (POI) reached by e-scooters

•Safety: risk of  accidents and the slope of  the path

•Directness: possibility to connect University sites using shortest paths

Results
• Survey in May 2022, covering 16 departments 

and 9 different venues (202 answers)

• 48% never used an e-scooter. E-scooters are 

hardly considered for systematic trips

• From the AHP results, safety is the most 

important criterion, while the least important is 

route attractiveness

• There is heterogeneity in the distribution of  

priority scores across various zones of  the city

• The more central area shows a great 

concentration of  arcs with high priority scores 

(useful for geofencing/shared or protected 

infrastructures)

• Residential and local roads have high priority 

scores (suitable to create a micromobility network 

and neighbourhood “subnetworks”)

2) Spatial analysis
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3.  

University venues localization 

classified by the number of  students
Road network and existing cycle 

path in the urban area of  Catania

(a) Number of  inhabitants per 

area; (b) PT nodes and POIs

(a) Slope and accidents

localization; (b) Shortest path
𝑃𝐼𝑖 =෍j=1

𝑛 𝑤𝑗𝑋𝑖𝑗
The Priority Index (PI) of  an arc i is a linear combination of  the scores 

Xi for each j criterion, considering the weights w of  criteria, obtained 

through the multi-actor Analytic Hierarchy Process (AHP) (Saaty, 1988):

Mapping of  the weighted PI

Multi-actor AHP priority vector

Criterion Weight

Modal integration 0.18

Catchment area 0.17

Route attractiveness 0.09

Safety 0.41

Directness 0.15
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