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ABSTRACT

This paper addresses the under-studied domain of Smart Shared Mobility Systems (SSMS) in small urban centres 
(populations 5,000–200,000), which collectively has a significant share of Europe’s residents yet face distinct 
mobility constraints [1,2]. Using the PRISMA methodology, 248 studies from the Scopus database published 
between 2015 and 2025 were reviewed to analyze the evolution of micromobility as a service, barriers to usage  
and  implementation,  and  battery-swapping  technologies.  The  systematic  review  of  shared  micromobility, 
Mobility-as-a-Service  (MaaS),  fleet  electrification,  and  battery-swapping  technologies  identified  gaps  in 
governance, infrastructure, and user acceptance [3,4]. Building on this foundation, we employ a mixed-methods  
comparative case study of European small cities combining structured municipal and user surveys from the EU-
funded project Leonardo [5]. The results show that micro-mobility implementation in small urban areas requires 
adequate infrastructure, unified MaaS platforms, political and institutional support through simplified SUMPs,  
and innovative stations enabling battery replacement and recharging. The findings reveal three critical success 
factors: (1) tailored physical and digital integration dedicated lanes and unified MaaS platforms; (2) institutional  
agility streamlined Sustainable Urban Mobility Plan (SUMP) adoption enabling rapid piloting; and (3) operational 
innovation battery-swapping stations reduce vehicle downtime by up to 45% and cut servicing emissions by 30%. 
We conclude with evidence-based recommendations outlining how targeted infrastructure investments, adaptive 
regulatory frameworks, and public–private collaboration can unlock SSMS potential  in resource-constrained 
contexts, advancing sustainable, equitable, and resilient mobility in Europe’s smaller cities.
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Fig. 1 PRISMA flow diagram illustrating the study selection process, including records identified from Scopus  
databases (n = 248), records removed before screening due to duplication and language (n = 21), records screened 
(n = 227), reports sought for retrieval (n = 44), reports assessed for eligibility (n = 44), reports excluded for  
predefined reasons (n = 28), and total studies included in the review (n = 16)
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