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The digital and micromobility era? For whom?
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Smart Mobility Hubs 
as a game changer towards inclusive, 

sustainable urban mobility and 
accessibility in European cities

(May 2021-May 2024)
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Rotterdam-The Hague (NLD): Gemeente Rotterdam, 
Gemeente Den Haag, MRDH, HTM, RET, NS Stations, 
CROW

Munich (GER): Munich PT (MVV), City of Munich, UPS

Brussels (BEL): Anderlecht, Brussels mobility

Vienna (AUT): Fed. Govt. Lower Austria, ITS Vienna 
region, Aspern-mobil LAB, Mobility Lab Graz, Stadt 
Umland Management Wien, 3420AG 

Context
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Our definition of a shared mobility 
hub

a physical location, where different 
shared transport options are offered 

at a dedicated, non-temporary and 
recognizable location, and 

public transport is available within 
walking distance” 

Hubs differ in functionality, size, 
location, etc.

Hubs can be categorized using  
different levels of physical, digital 
and democratic integration MVG station St. Emmeram, München

https://www.unser-bogenhausen.de/2017/03/mvg-rad-neue-station-in-st-emmeram/



ERA-NET Cofund Urban Accessibility and Connectivity



ERA-NET Cofund Urban Accessibility and Connectivity

7

The SmartHubs
integration ladder

The higher up the ladder, the “smarter” the 
mobility hub, and the higher the expected impact 

on user behaviour and societal impacts

(Geurs et al., 2023)

• Physical integration
• Shared and PT services
• Conflict free
• Visibility and branding

• Digital integration
• Plan, book, pay (level 2-4)
• Training, assistance (level 2)
• Analog alternatives (level 2)

• Democratic integration
• Participation
• Vulnerable-to-exclusion groups
• Social learning

Context
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Physical
Integration

Digital
Integration

Democratic
Integration

data.smartmobilityhubs.eu
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Disadvantaged user groups

Low-income Older people Female Migrants Mobility impaired Low digital 
mobility skills

Martinez, L., Macharis, C., Keserü, I. (2024) Inclusive mobility hubs: An in-depth exploration of the 

requirements of disadvantaged groups. Transportation Research Part D: Transport and Environment

136, 104447. 

Martinez, L., Pappers, J., & Keserü, I. (2022). Needs of users and digitally excluded citizens. 

SmartHubs Deliverable 3.2. https://www.smartmobilityhubs.eu/publications

https://www.smartmobilityhubs.eu/publications
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Digital Mobility Skills
• Digital skills are defined as the capacity to use digital resources, since access to technology 

is not the same as being able to benefit from it (Durand et al., 2022). 
• 45% of Europeans do not have basic digital skills (Non et al., 2021). Advanced levels of 

digital skills are needed to use (most) shared mobility services
• The digital mobility skills (DMS) scale used in this study combines material access and 

digital skills (Van Dijk, 2005) and is based on the scale constructed by Horjus et al. (2022)

Digital Mobility Skills (DMS) Scale:
L0 – No - Respondents do not own/use smartphone
L1 – Low - smartphone for calls/messaging, not for travel planning apps
L2 – Medium - smartphone, use of travel planning apps, does not make online payments
L3 – High - smartphone, use of apps to plan, book and pay (seat reservations/tickets for public 

transport, uses apps to transfer money)
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▶ Objectives
▶ Current usage of hubs and shared mobility

▶ Who are the potential users of hubs?

▶ What are the barriers of use for different user 

groups?

▶ How much people are willing to pay for a 

smart hub?

▶ Data gathering:
▶ Online panels, assisted survey and online 

distribution

▶ December 2022 – March 2023

▶ Vienna, Brussels, Munich and Metropolitan 

Region Rotterdam – The Hague (MRDH)

▶ N = 2515 
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Individual

Residence area
Socio-economics

Digital skills

Mobility

Mobility abilities
Mobility patterns

Mode choice behaviour

Hubs

Use and awareness
Needs and preferences

Participation and co-creation

Hub design

Context

SmartHubs survey
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Sample targets

Brussels Munich Rotterdam-the Hague Vienna-Lower Austria

Sample size 500 / 589 500 / 542 500 / 805 500 / 579

Females 50%, min= 100 / 277 50%, min= 100 / 261 50%, min= 100 / 440 50%, min= 100 / 300

Older (>65 years) ~7%, min= 35 / 87 ~12%, min 60 / 30 ~ 10%, min= 50 / 206 ~4%, min= 100 / 69

Low income 50%, min= 200 / 138 100 / 168 50%, min= 200 / 120 20%, min= 100 / 109

Low education 100* / 113 100* / 153 50%, min= 200 / 215 ~11%, min= 50* / 212

Low digital skills 25 / 59 25 / 19 25 / 42 25 / 23

Rural - - - 20%

Minimum sample requirements- target (2000) / realized (2515)
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Sample Vienna-Lower Austria Brussels

Rotterdam-the HagueMunich

N=2515
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Mobile phone owership and use

Garritsen, K.E., Grigolon, A.B., Geurs, K.T. (2025) The role of digital mobility skills in the uptake of shared modes at mobility hubs. Journal of Urban Mobility



ERA-NET Cofund Urban Accessibility and Connectivity

16

Figure 3.
Digital skills level per living lab

Digital Mobility Skills Scale
L0 – no skills
L1 – low digital mobility skills
L2 – medium digital mobility skills
L3 – high digital mobility skills 

About one-third of the sample has high 
digital skills, needed to use (most) shared 
mobility services

Garritsen, K.E., Grigolon, A.B., Geurs, K.T. (2025) The role of digital mobility skills in the uptake of 

shared modes at mobility hubs. Journal of Urban Mobility
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Current 
mode 
Choice 
by DMS 
level

Garritsen, K.E., Grigolon, A.B., Geurs, K.T. (2025) 

The role of digital mobility skills in the uptake of 

shared modes at mobility hubs. Journal of Urban 

Mobility
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Intention to use shared modes at a hub
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Garritsen, K.E., Grigolon, A.B., Geurs, K.T. (2025) The role of digital mobility skills in the uptake of shared modes at mobility hubs. Journal of Urban Mobility
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People with low digital mobility skills

• Definition: Citizens with a low (level 0 or level 1) level of
digital mobility skills

• Sample: N = 452

• Digitally excluded citizens are significantly older, have a lower 
income, have more walking difficulties, more likely to not own a 
driver's license, compared to digitally skilled.

• The travel behaviour of digitally excluded citizens differs significantly; 
they travel less by car, train and bike 

Low digital 
mobility skills
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Predicting Digital Mobility Skills 
CHAID and MNL models

• MNL is commonly used.

• CHAID, a chi-squared interaction detection 
(CHAID) is a Decision Tree Analysis, not 
often used to segment of users of shared 
mobility services

• Identifies homogeneous groups within the 
dependent variable using a set of 
predictor variables, by splitting classes 
based on significant chi-square values
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Predicting Digital Mobility Skills
CHAID and MNL models

• Personal characteristics play a role (as 
shown by previous studies)

• Digital Skills can be partly predicted by: 
occupation (employed or not), age, owning 
a driver’s license and education level

• Other factors are at play 
• MNL (with the same predictor variables) 

has low model fit (Pseudo-R2 of 0.12)
• The accuracy of the MNL model has a 

relatively high margin of error for predicting 
DMS levels correctly, especially for digitally 
excluded citizens.
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Conclusions

1. Digitalization is crucial for the use of shared mobility services, as planning, 
booking and payment often require mobile phone applications and a credit 
card (except OV-fiets)

2. Digitally mobility skills are a significant explanatory factor for the use of 
shared mobility services (at hubs). The higher the DMS level, the higher 
the potential use of shared modes. 

3. Digital mobility skills cannot be fully predicted using the (seven) personal 
characteristics that are used in this research. Other factors play a role, e.g. 
literacy, numeracy

22
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www.smartmobilityhubs.eu
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Provide training and assistance for citizens with limited digital mobility skills
Initiate training sessions and assistance for citizens with limited digital skills to increase their access to app-based mobility services and 
reduce the digital gap.

Recommendation 9Digital Integration

Fig. 10. Examples of mobility visits organized in Belgium, by MaestroMobile. 
(MaestroMobile by Espaces-Mobilités, 2024) 

• Currently, only few hubs offer training and assistance

• What to include in training sessions?
• Installing apps
• Assisting with booking and payment
• Searching for departure times 

• Public authorities should take the lead
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User-friendly interfaces contribute to inclusivity and usage of mobility hubs
Digital interfaces need to be simple and intuitive to be used by everyone

Recommendation 10Digital Integration

Fig. 11a. Digital pillar experiment in 
Brussels (Martinez, 2022)
Fig. 11b. The digital pillar during 
experiments in Rotterdam (Garritsen, 2022)

• 70% of the population has never used a mobility hub
• Information is key!

• Digital information pillar
• High visibility 
• Integration of information
• User-friendly!

• Simple text
• Universal design
• Multiple languages 

• Most important feature: real-time departure info
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k.t.geurs@utwente.nl
www.smartmobilityhubs.eu
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