
   Seite 31  

Beiträge zu einer ökologisch und sozial verträglichen Verkehrsplanung 
1/2022 

 

 

 

 

 

Francesco Bruzzone  

Federico Cavallaro  

Silvio Nocera 

 

 

 

 

MOBILITY SOLUTIONS FOR 

PERIPHERAL AREAS  
 



Seite 32  

Institut für Verkehrswissenschaften 
Forschungsbereich für Verkehrsplanung und Verkehrstechnik TU 



   Seite 33  

Beiträge zu einer ökologisch und sozial verträglichen Verkehrsplanung 
1/2022 

Mobility solutions for peripheral areas 

Francesco Bruzzonea,b, Federico Cavallarob, Silvio Noceraa* 

a Università IUAV di Venezia, Venice, Italy 

b Politecnico di Torino, Turin, Italy 

* Corresponding author: nocera@iuav.it 

Presenting author: Francesco Bruzzone, Research Assistant, Università IUAV di Venezia, Venice, Italy & PhD 

Candidate, Politecnico di Torino, Turin, Italy 

fbruzzone@iuav.it 

Keywords:  

Low-demand areas 

Peripheral areas 

Sustainable mobility 

Equitable mobility 

Integrated mobility 

Demand responsive transport 

Active mobility 

EXTENDED ABSTRACT 

The provision of mobility options alternative to private motorized transport in peripheral areas 

is a recognized challenge. Due to low demand, driven by scarce and sparce population, 

conventional public transport services are unable to operate profitably and generally a vicious 

circle occurs where low ridership eventually leads to service discontinuance (Dirks et al., 

2019; Figure 1). 

 

Figure 1: The possible ripple effect of transit provision in peripheral areas 

(adapted from Kirchhoff, 1995) 

Active mobility, on the other side, is often not a considered option due to long distances, 

unfriendly environment for cycling and walking, and lack of facilities. Private motorized 

transport is by far the most diffused transport mode, but it presents challenges related in 

particular to its exclusiveness, not being accessible to physically impaired, elderly and low-

income residents, and to its environmental and social impacts (Bruzzone et al., 2020). 

In literature, a number of options has been debated to provide more sustainable, equitable 

and inclusive mobility options to residents of low-demand areas, ranging from demand 
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responsive transport systems, to sharing and pooling schemes, to financial incentives and 

other policies, to more complex, integrated solutions within the Mobility-as-a-Service concept 

(Ambrosino et al., 2016). Depending on the geographical, socioeconomic and mobility-related 

characteristics of the context, on local policy goals and strategies, as well as on the personal, 

public or corporate interests expressed by researchers and policymakers, a wide array of 

possible measures and practices is adoptable to ensure mobility without relying on private 

motorized vehicles in urban peripheries, rural areas and remote regions. 

In this paper, we provide a review of discussed solutions for the connection of peripheries, 

with the aim of debating pro and cons of each solution, their suitability to different types of 

peripheral areas (like remote regions, rural areas, suburban sprawl), and the level of 

complexity of their implementation, in terms of investments, hardware (e.g., technology), and 

upkeep. Moreover, in this research we contribute to the discourse on by exploring the 

potential of integrated solutions, envisioning the combination of more than one different 

mobility solution to ensure financially feasible, attractive and inclusive transport options. In 

particular, the potential of active mobility options in cooperation with other techniques is 

explored, with a focus on e-bikes as tools to increase accessibility and inclusiveness of active 

modes. Despite our research looks at mobility challenges and solutions in peripheries in 

general, the overarching theme is indeed that of social equity and universal accessibility, a 

fundamental aspect of transport provision in decentred areas, which often suffer from higher 

social and financial issues compared to more central locations. 

In our research, we developed -through a geographical analysis aided by a public 

engagement and involvement process (through focus groups and interviews) and by 

cooperation with public authorities- an integrated (e-)bike-sharing and demand-responsive 

transport system for a case study area around the town of Velenje, Slovenia (Figure 2).  

 

Figure 2: Proposal of an integrated e-bike sharing (e-BSS) and demand-responsive transport system (DRT) 

for Velenje 

Preliminary results show that the implementation and operations of such an integrated system 

would be financially feasible, compared to the current expenditure for transit services (Table 

1). 
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Table 1: cost analysis of the integrated solution for Velenje 

Condition DRTS only e-BSS only DRTS + e-BSS Current 

transport 

system 

Initial costs (€) Annual 

operating 

costs (€) 

Initial costs (€) Annual 

operating 

costs (€) 

Initial costs (€) Annual 

operating 

costs (€) 

Annual total 

costs (€) 

A) Bus with no on-

demand requests 

- 175,652 - - - 175,652 - 

B) Bus serving all 

on-demand stops 

- 289,536 - - - 289,536 - 

C) Most likely 

estimate for DRTS 

- 227,220 - - - 227,220 - 

D) e-BSS - - 288,600 144,000 288,600 144,000 - 

E) Software + app 40,000 - - - 40,000 - - 

Overall costs of 

conditions C, D, 

and E 

40,000 227,220 288,600 144,000 328,600 371,220 348,731 

 

The so designed system -envisioning bike sharing as both feeder and complement to public 

transport services- would ensure widespread and equitable mobility opportunities for residents 

of all ages, contrasting marginalization processes that typically affect rural areas and 

empowering rural residents with more opportunities. Moreover, it would foster a modal shift to 

more sustainable modes, particularly thanks to the combination of e-BSS and transit and 

thanks to the potential combination with other modes, such as the train.  
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