
1

Master thesis, May 2022

Seamless Personal Mobility Lab

Master Strategic Product Design | Academic supervisors: Dr. ir. S. Hiemstra-van Mastrigt & Dr. ir. S.C. Mooij| Company mentor: Diederik Basta 

 

Gaby Ghusen 

A roadmap for the implementation of 
mobility hubs to support citizens towards 

more sustainable travel behaviour



2. Discover phase

This chapter starts with a look at mobility in Amsterdam. 
Then, as part of the multimodal travel, a desktop research on 
mobility hubs was conducted. More specifically, Buurthubs and 
their developments are discovered, as well as the challenges 
they face. User research was carried out in order to comprehend 
the user’s role and define their needs.

2.1 Introduction discover phase 

To be able to design for the future of Buurthubs, as mentioned in 
Chapter 1.3, it is necessary to understand how these hubs ope-
rate, what their added value is, what challenges exist, and how 
these can be transformed into future opportunities. Not only 
must the hubs be understood, but also their context factors must 
be discovered. Mobility hubs are not an end goal in themselves, 
but rather a means to achieve more sustainable travel. The next 
chapter will begin by exploring mobility in Amsterdam to learn 
about the various aspects of the hub’s context.
 



As more than half of the world’s population now lives in cities, 
our cities are becoming increasingly crowded. This comes with 
an increase in mobility in these areas. The increased mobility 
causes an increase in air- and spatial pollution, which is primarily 
caused by private cars.
Multimodal travel, which includes public transportation and sha-
red mobility, offers an alternative to private cars. This multimo-
dal travel is supported by mobility hubs. They serve as physical 
locations that provide a variety of shared modalities, as well as a 
network of nodes connecting various mobility modes.

Buurthubs are a type of mobility hubs introduced in Amsterdam 
as part of the eHUBS European project. Buurthubs is a pilot pro-
ject led by the Amsterdam municipality’s Buurthubs team. As the 
end of this pilot approaches, the municipality wants to determine 
the next steps for implementing these hubs in the future.

During the discover phase of this thesis, Buurthubs and the chal-
lenges they face, as well as their broader context, were disco-
vered. This was accomplished through literature research and a 
series of meetings with the Buurthubs team. A user research was 
conducted to understand the users’ needs regarding the use of 
shared modalities. 

Next, during the define phase, the three following challenges 
were chosen to narrow the scope of this thesis: the accessibi-
lity of the hubs, both physically and digitally, the availability of 
modalities in the hubs, and user behavior change toward shared 
mobility.

These challenges serve as the foundation for the roadmap, which 
is the thesis’s design goal and end result. This roadmap was 
created and validated in collaboration with the Buurhubs team. 
The roadmap outlines a future vision as well as the various steps, 
actions, and developments required to achieve that vision.

Executive summary 



The roadmap is delivered in an interactive format to increase its 
usability and readability for future municipal team members who will 
work on the hubs’ implementation. In addition, a card set was created 
for a physical implementation of the interactive component.
The roadmap’s goal is to aid in the future implementation of mobility 
hubs in order to achieve more sustainable travel.
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1.1 Project background 1.2 Project stakeholder: Amsterdam 

Our cities are getting more crowded and that has an impact on the 
health and the quality of life of the citizens. To maintain these, it is 
crucial to promote sustainability and accessibility in transport within 
cities. In the face of this difficult and challenging task, electric mobi-
lity sources like e-Mobility hubs (eHUBS) might be the best future 
solution (Interreg, North-West Europe, 2019). eHUBS, are dedicated 
street locations where shared modalities are provided. These are 
sustainable and electric shared mobility means of which the user can 
choose from. The ultimate goal of these hubs is to dissuade the user 
from using/owning a private car, which should result in cleaner and 
more liveable cities. 

The project eHUBS is a European project introduced in 2019 and 
there are 10 pilot cities from six different countries that are taking 
part in this project. Each of these cities has its own approach on the 
implementation of these hubs, according to the different needs of the 
representative city. 

The city of Amsterdam is one of the six pilot cities taking part in this 
eHUBs project. Their own approach on this eHUBS project is named 
Buurthubs, this Buurthubs pilot will be the focus of this thesis and it 
is further to be referred to as ‘the project’. 

This thesis is formulated with the Smart Mobility Team, which is part 
of the Chief Technology Office (CTO) of the municipality of Amster-
dam. The Buurthubs team is part of the Smart Mobility Team, which 
is part of the Chief Technology Office (CTO) of the municipality of 
Amsterdam. The Buurthubs project is part of the 6-year Smart Mobi-
lity Programme introduced in 2019.  With this programme, Amster-
dam hopes to develop, together with its citizens, visitors, public and 
private parties, the new mobility system of the future. Their vision is 
a cleaner, more connected and less crowded city. This is why they are 
researching new alternatives for transportation that are in line with 
this vision. Buurthubs are one of these mobility alternatives, which 
will hopefully contribute to a more sustainable city. The kick-off of 
the Buurthubs project took place in 2019 and by 2022 the Buurt-
hubs team was able to realize 14 Buurthubs in Amsterdam. A more 
elaborated description and analysis of Buurthubs will follow in chap-
ter 2.3.3. As the Buurthubs project will be finalized in 2022, a new 
team within the Amsterdam municipality is being formed. In the near 
future, this team will work on mobility hubs and will continue the 
Buurthubs project. For this team, it is important to know what future 
steps are to take this project from a pilot to a successful network of 
mobility hubs in Amsterdam.



1.3 Thesis assignment 1.4 Project approach

The assignment of this thesis is formulated together with the Buurt-
hubs team as follows: 

“To design scalable solutions for the Buurthubs in Amsterdam, that 
contribute to the mobility transition towards shared ownership.” 

This assignment forms the starting point of this thesis. During the 
project, this assignment was adjusted and given a more specific direc-
tion in chapter 3.3. 

 As the pilot project of Buurthubs is nearly to its end, the team is 
interested in the next steps. The potential of these mobility hubs is 
being recognised and with the pilot of Buurthubs, many aspects have 
been tested. This means that a lot of lessons have been learned and 
these lessons are essential to scale up the hubs. There are also a lot 
of challenges that the team is facing with the current approach to set 
up the hubs. The focus of this thesis is to identify these challenges 
and translate these into future opportunities for a successful imple-
mentation of the hubs. 

  
A more detailed description of this initial project brief is to be found 
in appendix 8.1 . 

The overall structure of the design process of this thesis is set up 
according to the Double Diamond approach (British Design Council, 
2004). This approach was chosen due to the complexity of this pro-
ject, as it gives the possibility to discover a project on a broad scale, 
while it also allows to converge and focus on certain elements of it. 
The focus of the first diamond is to find the right problem, while the 
focus of the second diamond is to solve the right problem. 

Following this approach, this thesis is divided into four phases, which 
also forms the following 4 chapters of this thesis: 

Chapter 2, Discover: 
This phase is meant for thinking broadly and considering different 
angles of the project. In this phase mobility hubs in general and the 
broader context of multimodal travel are explored. Buurthubs, their 
role in multimodal travel and the challenges they face are also disco-
vered.  Additionally, user research was performed which resulted in 
defining user needs when it comes to the use of shared mobility. 

Chapter 3, Define:
The knowledge gained during the discover phase was synthesized 
during this phase. Here, the project’s more specific focus is defined 
by selecting three major challenges to focus on that were identified 
during the discover phase. The design brief is created, and the design 
goal is set to design a roadmap for future implementation of Buurt-
hubs. 

Chapter 4, Develop:
 In the develop phase, the future vision was defined as a starting 
point for the roadmap, followed by the different horizons of the road-
map. The final roadmap focuses on the 3 major challenges that are 
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defined in the define phase. 

Chapter 5, Deliver:
 The roadmap was converted into an interactive roadmap during this 
phase to make it self-explanatory. A card set is also introduced for a 
physical form of roadmap implementation.

Figure1.  Double Diamond approach of this thesis 
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This chapter starts with a look at mobility in Amsterdam. 
Then, as part of the multimodal travel, a desktop research on 
mobility hubs was conducted. More specifically, Buurthubs and 
their developments are discovered, as well as the challenges 
they face. User research was carried out in order to comprehend 
the user’s role and define their needs.

2. Discover phase

2.1 Introduction discover phase 

To be able to design for the future of Buurthubs, as mentioned in 
Chapter 1.3, it is necessary to understand how these hubs ope-
rate, what their added value is, what challenges exist, and how 
these can be transformed into future opportunities. Not only 
must the hubs be understood, but also their context factors must 
be discovered. Mobility hubs are not an end goal in themselves, 
but rather a means to achieve more sustainable travel. The next 
chapter will begin by exploring mobility in Amsterdam to learn 
about the various aspects of the hub’s context.
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Public space 
Owning and driving a private car contributes not only to air pollution 
but also to spatial pollution. Even when they are not in use, the milli-
ons of cars we own take up a lot of space. In fact, according to the UN 
Habitat III (2016), private vehicles remain parked about 95% of the 
time. 

The municipality of Amsterdam is trying to improve the public space 
through different approaches. These approaches are officially stated 
in Agenda Amsterdam Autoluw in the form of 27 measures that the 
city wants to take. The focus is put towards the private cars, because 
of their spatial impact. One of these measures is reducing car parking 
spaces in the cities. The ambition is 7.000 to 10.000 less parking spa-
ces by 2025. The created free space is used for multiple sustainable 
purposes, such as greening the streets, more walking space and also 
reserving spots for shared mobility (Agenda Amsterdam autoluw, 
2022). 

2.2 Mobility in Amsterdam 

2.2.1 Urbanization and private cars 
Our cities are getting more crowded every year. More than 4 billion 
people, which is more than half of the world’s population, now live in 
urban area’s. This shift of population towards urban areas happened 
in the last few decades. With this transition we changed the way we 
live, work and travel (Ritchie & Roser 2018). 
Amsterdam is one of these growing urban areas. With all the oppor-
tunities that this city offers, more and more people decide to move 
there. According to a recent demographic project of the province 
Noord Holland, more than 1 million people will live in the municip-
ality of Amsterdam by 2040. The number of houses in the city will 
increase by 100.000 between 2019 and 2040. This growth is accom-
panied by an increase of mobility. The daily movements to, in and 
towards Amsterdam will increase by 20-39% between 2030 and 
2015 (Mobiliteitsverkenning voor een groeiend Amsterdam, 2017). 
This growth in mobility comes with a cost. Emission and occupation 
of public space.

 Emission
The increase in mobility results in an increase in CO2 emissions, 
nitrogen oxides, and particulate matter. As a result, the air quality 
suffers. At the moment, one of the most serious health risks in Am-
sterdam is poor air quality. Amsterdam’s air pollution reduces the 
average citizen’s lifespan by one year (Smart Mobility Programme, 
2019)

Figure2. (Occupied space 
per transportation mode)
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The increased mobility in cities, as well as its negative effects on our 
environment and public space, has prompted us to think about alter-
native modes of transportation. The policies governing private cars 
in the Netherlands’ major cities have been changing in favor of more 
sustainable travel alternatives. This means fewer parking spaces and 
more stringent parking permit requirements (Mobiliteitsplan2040 
Utrecht, 2021). 

Figure3. Am-
bition regarding 
car parking spots 
2025, municipali-
ty of Amsterdam)     

Figure4. Inspiration car free, Herengracht Amsterdam between 1867 and 2022)     
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Key insights 2.2 

- The shift of urbanization towards urban areas results in a growth 
of mobility in these areas. The daily movements to, in and towards 
Amsterdam will increase by 20-39% between 2030 and 2015. 

- Private cars contribute to air pollution due to their emission and to 
space pollution as they occupy a lot of free space on the streets. 

- The municipality of Amsterdam is introducing measurements to 
reduce the use of private cars. One of these measures is to reduce 
the number of car parking spaces in the city. The ambition is 7.000 to 
10.000 less parking spaces by 2025. 

- Shared mobility could help reduce the number of privately used 
cars and therefore has promising environmental consequences. 

2.2.2 Shared mobility 

In the last decade, the concept of a sharing economy emerged as 
a new paradigm that enables access to goods and services beyond 
ownership. This can be seen in the rising popularity of short-term 
rental services of vehicles, housing and work spaces (Machado et al., 
2018). In the mobility sector, lots of companies and start-ups laun-
ched their (e)cars on the streets, supported by technology to ease the 
use of these modalities. Examples of car sharing companies in The 
Netherlands are Greenwheels, ShareNow and Amber. 

Another form of shared mobility are shared micro mobility services 
that include e-bikes, mopeds, and scooters. The 3 main operators of 
shared mopeds that we see a lot on the streets in The Netherlands 
are Fleyx, Go Sharing and Check. There are 8.000 shared mopeds to 
be found in The Netherlands (Mopedsharing, 2021 ).

This rapidly growing concept of shared mobility has promising 
environmental consequences, as it contributes to decreasing the 
amount of owned private cars per family (Machado et al., 2018).

Shared mobility has the potential to reduce the use of private cars 
and to complement the mobility services of public transportation 
(Gemeente Amsterdam, 2021). Multimodal travel, which combines 
various modes of transportation to get from one location to another, 
has the potential to compete with the flexibility and comfort of priva-
te cars (Miramontes et al., 2017). In the following chapter, multimo-
dal travel and its different elements are discovered further. 
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shared modalities, such as shared bikes, mopeds and cars. 
Mobility hubs are physical locations that offer a variety of shared 
modalities. Hubs ensure that users can use the modalities in a simple 
and convenient manner. The hubs have a variety of forms and goals, 
but the hubs in residential areas serve as a replenishment/ replace-
ment for private cars (Goossens, 2021). A hub’s size can range from 
an entire station area to a small hub with only a few modalities. In the 
Netherlands, the potential of these hubs is being recognized as in the 
last two years, more than 150 mobility hubs have been established. 

Sustainable travel
Mobility hubs address the need for multimodality as a means of 
achieving sustainable mobility solutions (Rise, 2020). In practice, a 
network of mobility hubs is thought to create a smarter, more sus-
tainable mobility lifestyle, potentially resulting in less car use (Liu, 
2021). In comparison to private cars, the modalities provided in these 
hubs are low-emission shared modalities that ensure more sustaina-
ble travel. According to Ciari and Becker (2017) simulations, a com-
bination of shared e-bikes and e-cars could replace the majority of 
short (<5 km) trips currently made by private car. Because users do 
not have to worry about the high purchase costs of electric cars, sha-
red electric cars are expected to accelerate the process of replacing 
fossil-fuel-powered cars (Liao et al., 2017).

Public space
Mobility hubs are a way to structure shared modalities in the cities, 
as they provide an alternative for the free-floating concept of shared 
mobility (Smart Mobility Programme, 2019).  Reducing space occu-
pied by mobilities could also be achieved by the efficient space use of 
shared mobility hubs (Snel, 2020). Although it is difficult to estimate 
how many private cars can be replaced by one shared car, it is estima-
ted that one shared car can replace four private cars (CROW-KpVV, 
Going Dutch, 2014). The extra space could be used for more walking 
or cycling space, green infrastructure, or other sustainable and eco - 
friendly purposes. 

2.3 Mobility hubs as part of multimodal tra-
vel 
Within this section, research was done on mobility hubs using the 
following sub-questions: 

-  What is multimodal travel and what role do mobility hubs play in it? 
-  What is the vision on mobility hubs in Amsterdam
-  What are Buurthubs? What are the developments and challenges 
concerning these hubs? 
-  What are the developments on mobility hubs in other cities partici-
pating in the eHUBS project? 

2.3.1 Multimodal travel and mobility hubs 

To understand the role of mobility hubs, it is necessary to understand 
the concept of multimodal travel. Multimodal travel refers to using 
different modes of transportation to get from point A to point B. This 
combines walking, cycling, making use of public transportation and 

Figure5. (Illustration of a multimodal trip)

A B

Mobility  
hub
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portation meet. Aside from providing shared modes of transporta-
tion, a Wijkhub also serves as a parking facility for private vehicles. 
Existing parking garages are examples of places where such a hub 
could be established.

- Stadshubs: A Stadshub is a public transportation hub where pas-
sengers can switch between national/regional and local public trans-
portation. The primary goal of these hubs is to improve public trans-
portation accessibility by providing other modes of transportation, 
including shared modalities.

- Regiohubs: A Regiohub is a location where people can switch from 
public transportation to private cars or shared modalities. It connects 
national and regional roads and is directly connected to the public 
transportation network. Regiohubs include existing P+R locations. 
Regiohubs are similar to Stadhubs, but their locations are carefully 
chosen further away from the city center.

The various types of hubs mentioned in this vision are still theoreti-
cal. It remains to be seen whether these hub scale levels will become 
a reality.
However, Buurthubs (part of the eHUBS project) have been set up 
on the streets of Amsterdam by the municipality’s Buurthubs team, 
as mentioned in chapter 1.2. The scope of this thesis will be focused 
on Buurthubs, with the understanding that a larger network of hubs 
of varying size and location is required for multimodal travel to be an 
alternative to private cars.

Social benefits 
Aside from the mobility options that these hubs provide, mobility 
hubs can also provide social value to neighborhoods. Additional 
services provided in these hubs, such as shops, catering services, a 
children’s playground, a package collection point, and so on, will help 
to improve the livability and social cohesion of neighborhoods (Koe-
dood, 2019). These hubs have the potential to become the “hearts of 
the neighborhoods (Snel, 2020)
Increasing accessibility in the rural areas: 

Connection with public transportation
Public transportation in rural areas is frequently limited in terms 
of accessibility, resulting in long waits and travel times. New travel 
routes that include transfers at multimodal mobility hubs may allow 
for better mobility connections, thereby strengthening public trans-
portation (Frank et al., 2021).

2.3.2 Vision on mobility hubs in Amsterdam

The potential of mobility hubs is being recognized in Amsterdam. 
Aside from Buurthubs being a pilot project,  an overall vision on 
mobility hubs (Hubsvisie Amsterdam) is introduced in 2021.  The role 
of mobility hubs in urban development is discussed in this document 
and Buurthubs are a component of this future mobility vision.  
“Hubs appear to be an important element in developing a pleasant 
and liveable city”- Egbert de Vries (Wethouder Verkeer en Vervoer, 
Water en Luchtkwaliteit)

According to the Hubsvisie, the ambition is to create a network of 
hubs with a variety of types and locations. There are 4 types of mobi-
lity hubs defined (Hubsvisie, 2021): 
- Buurthubs: A Buurthub is a physical location where emission-free 
electric shared modalities are provided for the neighborhood. 

- Wijkhubs: A Wijkhub is a location where multiple modes of trans-
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Buurthubs are a component of the European eHUBS project. Each 
city involved in the eHUBS project has its own strategy for putting 
the hubs in place.

The term ‘Buurthubs’ refers to Amsterdam’s approach.
Aside from the name, the team decided on a participation procedure 
for the hubs. Using this procedure, residents of the respective area 
are asked to vote for the location of the hub, the modalities provided 
in the hub, and the providers of the modalities.

2.3.3 Buurthubs in Amsterdam 

Buurthubs are defined as follows (Hubsvisie, 2021): 
A small hub located in a residential area with a maximum of 5 moda-
lities, including e-bikes, mopeds, cargo bikes, and e-cars (max 2 cars). 
A charging station is installed at the hubs where e-cars are availa-
ble. These hubs help to reduce the use of private cars by providing a 
diverse range of shared modalities. Cargo bikes, for example, can be 
used to help move large items, whereas mopeds and e-bikes provide 
first- and last-mile solutions for city tips.

Figure6. (First Buurthub in 
Amsterdam-West, 2021)
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Figure7. (Buurthub Boelenlaan, between Zuid amd Rai)

Figure8. (Buurthub Watergraafsmeer) Figure9. (Buurthub Boelenlaan, Zuidas)
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Figure10. (Buurthub 
Parnassusweg) 

Figure11. (Buurthub 
Sciencepark)
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Challenges of Buurthubs
 
To be able to design for the future of Buurthubs, it is critical to under-
stand the challenges that are out there and try to translate these into 
opportunities. The following overview consists of challenges that are 
either identified by the Buurthub team and are discovered during a 
series of meetings held within the municipality. 

Participatory procedure of Buurthubs 
Buurthubs are now set up in cooperation with the neighborhoods. 
Which makes these hubs modular, as they are modified according 
to the needs of the neighborhood. Yet, according to the team this 
participatory procedure makes the implementation of hubs highly 
expensive and thus difficult to scale up. It is an assumption taken by 
the Buurthub team that when the citizens participate in this proce-
dure, their involvement with Buurthubs will increase. This should 
at the end lead to increase of use of these hubs. Aside from the high 

Buurthubs are primarily intended to replace private car parking spa-
ces (figure 6-11). It is difficult to calculate how much parking space 
can be freed by one Buurthub. More specific studies are expected in 
the coming years, but the Buurthubs team predicts that clustering 
the modalities provided in the hub will result in a gain in free space.

In Amsterdam, there are now 14 Buurthubs established. Figure 12 
shows the locations of these hubs. Commercial mobility providers 
such as Felyx, Cargoroo, and Amber now provide the modalities in 
these hubs. To be able to use the modalities, the user can use the app 
of the representative provider. Each of these providers have their 
own app, which the user can use to plan, book and pay for the trip. 

Figure12. (Locations of Buurthubs, May, 2022)

Figure13. (Examples apps of shared mobility providers, from left to right: Felyx, Amber, Cargoroo) 
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 - The availability of the modalities in Buurthubs: The fact that the 
user is not required to return the modality to the hub after use, 
results in a (partially) empty hub. For now, the Buurthubs team has 
made ‘soft arrangements’ with these mobility providers to return the 
modalities to Buurthubs. There are nog official agreements made to 
ensure constant availability. 
- The digital accessibility of modalities: To be able to make use of the 
modalities provided in Buurthubs, the user needs to make use of the 
app of the provider. In the case of multi-modal travel, the user needs 
to make use of different modes and therefore they now need to use 
multiple apps. 
- Another issue is the physical accessibility of modalities in the su-
burb. The city of Amsterdam is most densely populated in its center, 
which makes it the most interesting for mobility providers, as their 
modalities there are most commonly used. This contradicts the 
concept of Buurthubs of inclusivity and accessibility, which should be 
especially applicable in the suburbs where public transportation is 
often insufficiently connected. 

The missing network of Buurthubs
In Amsterdam, only 14 Buurthubs have been realized. In essence, the 
concept of mobility hubs only works when there are enough hubs to 
form a network that covers the entire city. As previously stated, the-
re are now 14 Buurthubs in operation, which is of course insufficient 
to cover all neighborhoods. This makes optimal operation of the hubs 
nearly impossible. 
The Buurthubs team indicates a 5 minutes walk as the maximum 
distance users are prepared to walk before reaching the hubs. Only 
when a network of these hubs is created, will the physical accessibili-
ty be realized. 

The financial side of Buurthubs 
When it comes to shared mobility, users, particularly private car 
users, frequently make insufficient or incorrect financial compari-
sons. According to research, these users may be less sensitive to the 

costs, there are numerous complications associated with this setup. 
For example, if the neighborhood votes for a mobility provider and 
the partnership with that provider fails, another provider must be 
selected. Voters may become dissatisfied as a result of this. Another 
issue that the team also mentioned was that the number of people 
who voted/participated was relatively low. According to the team, 
this approach will not be used by the next team, primarily due to the 
high costs associated with it. As a result, it was suggested that this 
approach not be investigated further during this thesis.  

User adoption to Buurthubs
The goal of the Buurthubs is to facilitate shared mobility for the user 
to finally reduce the use of private cars. Yet, the comfort, flexibility 
and the availability of the private car makes it hard for the user to 
consider other mobility options. Also, the user’s association with cars 
as a place for me-time, makes them hard to replace. To make consi-
dering shared modalities even possible, the user must be offered a 
worthy alternative. As explained in chapter 3.2, although people are 
getting more familiar with the concept of shared mobility, a real be-
havior change is hard to achieve. A survey carried out by Psychology 
for Sustainable Cities shows that 70% of car owners in Amsterdam 
(n=554) see no need for trying out shared modes as they already 
have a vehicle. This leads to low user adoption to Buurthubs. 

Agreements with mobility providers 
Commercial companies provide the modalities in Buurthubs. Most 
of these businesses operate on a free-floating model, which means 
that modalities can be parked ‘anywhere.’ The free-floating concept 
is the most convenient for users because they have almost complete 
control over where they pick up and park their rides. For the provi-
ders this is an easy way to launch their services as there is no physical 
infrastructure needed across the city.

There are 3 main challenges with mobility providers: 
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Different pilots will be executed to test this concept in different loca-
tions. Such plans show a good sign of willingness of municipalities for 
cooperation regarding mobility hubs.  
       
Charging of electric vehicles at Buurthubs 
Regarding charging there are 2 main challenges to discuss. At each 
Buurthub, there is a charging point for shared e-cars. The parking 
spot at the hub is dedicated exclusively to the shared vehicle. This 
means that only this vehicle can make use of the charging point, 
which is financially unattractive to the charging points provider (in 
this case; Total Energy). The second challenge here is that these char-
ging points are seen as objects that clutter the public spaces.

long-term costs of vehicle ownership than to the operating costs of a 
car sharing subscription (KiM, 2018). There are costs that users are 
unaware of, such as car insurance, road tax, and maintenance. When 
comparing prices, many users usually only consider petrol costs 
against the costs of shared rides. 

Look & Feel of Buurthubs
Buurthubs as they are set up currently still lack unity. This is mainly 
caused by the regulations that limit the team on what they can set up 
in public spaces. The lack of adequate ‘look and feel’ elements in the 
hubs, makes them unrecognizable, which is especially necessary in a 
phase where the use of these hubs need to be promoted. However, 
there are serious initiatives from the municipality to create a united 
identity for the hubs. One of these initiatives is the agreement of the 
G4 (Grote 4 steden, refers to the 4 big cities in NL:  Amsterdam, Rot-
terdam, The Hague and Utrecht) to create a unified identity for the 
hubs in these 4 cities.  The assignment is being executed by Mijkse-
naar in 2022. 

Figure14. (Identiteit Hubs, Mijksenaar, Introduced identity design of the hubs)
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on and signage, Nijmegen and Arnhem take a more visible approach. 
On the one hand, Amsterdam’s decision is based on public authori-
ties’ restrictions on what can be set up on the streets. On the other 
hand, they consider the cluttering of public space. When the number 
of these hubs grows, too many eye-catching elements of the hub will 
crowd the public space.

Leuven
Leuven in Belgium is another city that is joining the eHUBS project. 
At first, they called a hub Mobipunt. However, these hubs are now 
called Hoppinpunten. The name Hoppin is the official name that re-
lates to the national policy introduced by the government in Belgium. 
This new mobility brand combines various travel modes, with public 
transportation included. The same name and corporate identity is 
given to these different mobility modes, to make them well recog-
nisable by the user. 

The MobX, which is the information column located at the hub, is an 
interesting component of Hoppin hub. The interactive screen provi-
des the user with real-time information on bus and train travel times. 
It also enables the user to make use of various mobility apps of mobi-

2.3.4 Mobility hubs in other cities 

To be able to understand and compare the progress of other cities 
participating at the eHUBS project, more cities are explored: 

Nijmegen Arnhem 
Nijmegen and Arnhem are the other two cities in the Netherlands 
taking part in the eHUBS project, in addition to Amsterdam. As sta-
ted before, each of these cities has its own strategy and approach on 
mobility hubs. The mobility hubs in Nijmegen and Arnhem are defin-
ed as ehubs. For these hubs, both cities use the same branding. The 
hubs all have the same name, logo, and color scheme. Furthermore, 
the websites for both cities are identical.
The mobility providers are comparable to those in Amsterdam. By 
2022, there are 11 eHUBS operational in Nijmegen and 3 eHUBS in 
Arnhem (ehubnijmegen, ehubarnhem, 2022). 
Whereas Amsterdam takes a more subtle approach to materializati-

Figure15. (eHUBS in Nijmegen and Arnhem with similar identity) 
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Key insights 2.3 

- Multimodal travel refers to using different modes of transportation 
to get from point A to point B. This combines walking, cycling, making 
use of public transportation and shared modalities, such as shared 
bikes, mopeds and cars. 

- Mobility hubs provide a variety of shared modalities with the goal to 
replace the use of private cars. They play an important role in multi-
modal travel, as they act as nodes between different mobility modes. 

- Amsterdam aims to set up a network of hubs of various types and 
locations. This vision includes four types of mobility hubs: Buurthubs, 
Wijkhubs, Stadhubs, and Regiohubs. Parallel to this vision, Buurthubs 
are the Amsterdam approach to the eHUBS European project. 

- Buurthubs are small mobility hubs located in residential areas in 
Amsterdam. Where modalities are offered for the neighborhood. 
Modalities included in these hubs are e-bikes, scooters, cargo bikes, 
and e-cars (max 2 cars). These modalities are provided by commercial 
mobility providers such as Amber, Felyx and Cargoroo. 

- Buurthubs’ challenges are identified through a series of meetings 
with the Buurthubs team and are listed in this chapter. 

- Other cities taking part in the eHUBS project have different ap-
proaches on their hubs. In Nijmegen and Arnhem, the hubs are called 
ehub and they have identical branding in both cities.  

- In Leuven, Belgium, the government is taking a more central 
approach by introducing a national mobility policy called Hoppin. 

lity providers, in order to use their modalities offered in the hub. To 
combine these services, an app and a website are being developed, 
where users can plan and pay for their trip (Hoppin, 2022). 

Figure16. (The MobX of a Hoppin hub)
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The MaaS pilot in Zuidas, Amsterdam is called  
Amaze. 

The Amaze app is a live example of how MaaS could be implemen-
ted in practice. On this app, various modalities can be viewed and 
booked. It provides an overview of the available modes at a given 
location, as well as how much they cost and how long the trip would 
take. 

Buurthubs are now places that physically bundle shared modalities. 
However, digital integration of these modalities is missing. When 
different mobility services are integrated into a MaaS app, it is expec-
ted that using shared mobility will become more convenient. MaaS 
providers can inform users about various travel options and prices 
to get from point A to point B using real-time data. To have a deeper 
understanding of the developments of MaaS, the following expert 
interview is conducted. 

2.4  Broader context of multimodal travel 

To be able to design for mobility hubs, a deeper understanding of 
their context is required and therefore a literature review was con-
ducted. To complete the ecosystem of multimodal travel, the diffe-
rent components that it consists of and are within the scope of this 
thesis, are defined. This includes the user that needs to travel from 
point A to point B, modes of transportation to travel with and digital 
services that allow for this travel. During the discover phase, it beca-
me clear that MaaS is unmissable when it comes to multimodal travel. 
Therefore, the concept of MaaS and its (future) developments are 
discovered in the following section, through desktop research and an 
expert interview.  

2.4.1 MaaS and data sharing 

Mobility as a Service (MaaS) is a new mobility concept that combi-
nes existing and new mobility services into a single digital platform, 
allowing for customized door-to-door travel as well as personalized 
trip planning and payment options (KiM, 2018). MaaS enables va-
rious (commercial) mobility providers to offer their services on a 
MaaS plattform, which brings all of the different parties together. By 
providing digital solutions to integrate these different parties, MaaS 
facilitates the multimodal trips for the user. 

Next to Buurthubs, MaaS is one of the projects of the Amsterdam 
municipality’s Smart Mobility Programme. In the Netherlands there 
are 8 MaaS-apps developed/ in development, which are part of 7 
national pilots initiated by the Ministry of Infrastructure (Ministerie 
van Infrastructuur (IenW), 2019). 

Figure17. (Interface of the Amaze application)
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other mobility providers. According to the expert, when it comes to 
OV, the governance in The Netherlands is hard to deal with. There 
are MaaS worthy concessions formulated for OV-parties about the 
commercialized products they offer, which is leading to a slow pro-
gression towards MaaS-integration. However, pricing is still a big 
hassle when it comes to this integration.  

Data sharing: 

According to Eric Mink, Programme manager MaaS at IenW, the data 
generated from MaaS apps can be effectively used to stimulate the 
travel behavior of users.  
This data can lead to new policy agreements regarding the liveability 
and the sustainability of our cities. Therefore, cooperation is needed 
between MaaS providers, mobility providers and governments. “He-
reby it is important to have standardization, coordination and game 
rules.” 
There are 2 important standardizations of data sharing within the 
mobility system currently ongoing:  

 TOMP-API
It is critical to have a common ground for digital integration between 
MaaS providers and mobility providers. TOMP-API(Transport Ope-
rator to Mobility Provider-Application Programming Interface), a 
standardized technical interface, on European level, has been develo-
ped to accomplish this cooperation. The rules for what data must be 
shared between MaaS providers and mobility providers are defined 
in this interface. This information could be about the availability of a 
particular modality at a given time, for example.
In Amsterdam, all mobility providers working together with the mu-
nicipality to provide their modalities in Buurthubs, must agree to the 
TOMP-API.  

CDS-M
City Data Standard Mobility (CDS-M) is being developed to create a 
uniform standard for exchanging data on mobility between mobility 

MaaS Expert interview

Throughout the project it became clear that MaaS is a crucial ele-
ment when it comes to the future of mobility hubs and the use of sha-
red mobility. To have more in depth insights on MaaS developments 
now and in the future, an expert is interviewed. The three themes 
discussed during this interview are: future plans of MaaS pilots in 
Amsterdam, expert’s expectation of future MaaS developments and 
the integration of public transportation (OV) in MaaS. 

According to the expert, there are still no official plans developed for 
MaaS pilots in Amsterdam. The running 7 pilots in NL are expected to 
be wrapped up in 2022. The expert’s opinion is that a less fragmented 
approach on MaaS is needed for further development:  “The 7 MaaS 
pilots provided us with a lot of knowledge and lessons, but they also 
exposed the fact that a regional/fragmented approach on MaaS does 
not help”. According to him, a national or at least regional approach 
is needed. For such an approach, the Rivier model is a promising 
development. This model is an initiative from the 3 big OV-parties: 
NS, HTM, RET to create a national approach on MaaS called Rivier. 
Initially, GVB was also a partner in this project, but later they step-
ped back.  Rivier will act as the central point that all MaaS apps and 
the different mobility providers can connect to (Rivier, 2021). Such 
a centralized approach will provide overview and convenience for 
the user. The expert’s concern about this model is that there will still 
be multiple MaaS providers connected to Rivier: “My concern is still 
about the different MaaS apps that are connected to Rivier, which 
the user will be faced with ‘’. 
Another outcome could be a governmental national approach on 
MaaS, which could erase the hassle of having multiple MaaS provi-
ders. However, the expert is less optimistic about this approach, as 
The Netherlands trusts its market and does not want to take a positi-
on in it. “To be honest, this is a less plausible scenario”. 

The integration of OV in MaaS differs a lot from the integration of 
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2.4.1 Public transportation  

Public transportation (OV) is an important component of multimo-
dal travel.  After walking and cycling, the most sustainable mode of 
transportation in the Netherlands is OV, which includes trains, buses, 
trams, and metros (Waterstaat, 2021).  From 2017 all trains in The 
Netherlands run on green energy and from 2025 onwards, all buses 
will ride on renewable energy.  (Waterstaat, 2021). Although public 
transportation will not be further investigated in this thesis to limit 
the complexity of the project, light will be shed towards the integrati-
on between MaaS and OV as a part of the multimodal trip. 

One of the developments in OV that can be directly linked to this in-
tegration is the introduction of Account Based Ticketing (ABT). ABT 
is the follower of Card Based Ticketing, which in The Netherlands is 
known as the OV-chipkaart. With ABT, all travel information is trans-
ferred from the traditional OV-chipkaart to the back-office (Coopera-
tieovbedrijven, n.d). This allows the user to have access to their travel 
data at all times. The implementation of OVPay in 2023 in the public 
transportation sector in The Netherlands is the first practical step of 
ABT (OVpay, 2022). With OVpay the user will be able to pay (check 
in and out) for various public transport modes using the debit card or 
smartphone. 

By linking all the data from the user to one account, it would be 
much easier to manage a multimodal trip. ABT opens new doors for 
the users, but also voor MaaS providers, as it is seen as the first step 
towards an integration with MaaS apps.  

providers and public authorities. CDS-M provides a better under-
standing of the use of shared mobility and the possible effects on 
public spaces. With the gathered data from mobility providers, the 
municipality can monitor and manage public spaces. 
The long term aim is to work towards a single European data stan-
dard for mobility. For now, a prototype has been developed, which 
still needs to be applied, tested and developed before it becomes a 
national standard (Gemeente Amsterdam, 2021).  
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Windows of opportunity and push-factors 
Even though we tend to keep our travel behavior unchanged, recent 
studies have shown that we are more open to change our travel 
patterns when big events occur in our life. These events are called 
‘windows of opportunity’, they are key events that trigger changes in 
travel behavior (Schäfer et al., 2012). Examples of these events are to 
move to another city or to start a new job.  According to Chatterjee 
et al, (2013), the conceptual model for changing travel behavior looks 
as follows: 

2.4.3 User and behavior change

As concluded in chapter 2.2, the increased mobility in urban areas is 
causing municipalities to develop policies that will allow for changes 
towards a more sustainable mobility system. Because of the massive 
spatial and air pollution that private cars cause, they have become 
the focal point of this change. Shared mobility seems a promising, 
though partial, solution as emission-free driving leads to cleaner air 
in the city, car sharers own cars less often and drive fewer kilome-
ters, and shared mobility leads to fewer cars on the street (Gent et 
al., 2019). Research shows that people who live in urban areas, who 
are young and highly educated, are more likely to participate in car 
sharing (KiM, 2015). The group of users that can be seen as early 
adaptors are ‘flexible car-lovers’ who do rely on the convenience of 
private cars, but are still open to other mobility options (Bösehans 
et al., 2021). Yet, because shared mobility is relatively a new concept 
and the user is not used to it, the area of behavior change is essential 
to understand. 

Behavior change 
Research shows that when it comes to travel behavior, we tend to 
keep it unchanged. This behavioral state is called inertia and it is 
characterized by certain thresholds that need to be crossed before 
changing routine behavior (Bovy and Stern, 1990). Travelers often 
prefer the ‘status quo’ in their travel behavior (Ho et al., 2017). In our 
societies, the car has become dominant, as it provides clear advanta-
ges over other transport options in comfort, flexibility and availability 
(Martinez et al., 2017) .  

Figure19. (The conceptual model for changing travel behavior by Chatterjee et al., 2013 )
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Behaviour change towards Buurthubs

A more specific study on behavior change regarding the use of Buurt-
hubs is the study conducted by the research group Psychology For 
Sustainable Cities, (2020). The study shows how applying psychologi-
cal concepts could assist the uptake of eHUBS. There are 10 psycho-
logical concepts presented to increase the chances of success of the 
Buurthubs.  

However, the study also mentions that these steps could only gua-
rantee small success. For a real behavior change, the persuasion is 
more complex. The ultimate goal of mobility hubs is to reduce the 
usage and possession of private cars, which is where the complexity 
is. Next to the fact that the convenience of private cars is one of the 
hardest challenges for mobility hubs, the psychology behind posses-
sing a private car plays a huge role. An important element of having a 
private car is its association with me-time. For a lot of users it is hard 
to replace the car, because they regard it as a place for me-time and a 
place to zone out (Kent, 2015).

The model explains that a life change event or a change to the exter-
nal environment of a person can be seen as triggers that lead to a po-
tential turning point. Along the way, there are also mediating factors 
that could help reach this turning point.  

As a result of what has been explained above, it may be difficult to 
persuade users, particularly car owners, to change their travel ha-
bits. In the case of shared mobility, it is a fundamental change in their 
travel pattern 

However, the conceptual model for turning points in travel behavior 
makes it possible for us to intervene. These life change events or the 
changes in the external environment could be used as triggers to 
change a user’s travel pattern. 
Getting a new job or moving to another city are examples of events 
where the user may re-evaluate his/her travel routine. But, these 
triggers on their own may still be not enough to achieve the turning 
point. A qualitative study from the University of Utrecht (de Graaf, 
2019) shows that the chosen mobility option for home-work travel 
stays unchanged after moving.  

The mediating factors illustrated in figure 19 could be crucial in con-
vincing the user to change their travel pattern. Government policies, 
such as limiting parking spaces/permits for car owners, could be used 
as push-factors to reduce the use of private cars. When a car owner 
relocates to a new city, the car is the first mode of transportation 
considered. However, if this user is unable to obtain a parking permit 
at this new location, or if the parking prices are prohibitively expen-
sive, he or she will reconsider the chosen option and compare it to 
others.
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Key insights 2.4:

- Mobility as a Service (MaaS) combines various mobility services 
into 1 app. This allows for customized door-to-door travel as well as 
personalized trip planning and payment options. 

- There are 7 national MaaS pilots initiated by the Ministry of Infra-
structure (Ministerie van Infrastructuur in NL. The Amaze app is the 
pilot of Amsterdam, which allows users to view and book available 
modes of transportation at a specific location and time. 

- To be able to share data with different parties within the mobility 
system, including MaaS providers, mobility providers and the gover-
nment, more data standardization is needed. These standradizations 
are emerging with examples such as TOMP-API and CDS-M.

- Rivier is one of the developments concerning MaaS, which refers 
to a national approach led by the 3 big OV parties in the Netherlands 
(NS,HTM,RET). The aim is to create a centralized point that all MaaS 
apps and the different mobility providers can connect to

- From a user perspective, behavior change is hard to achieve when it 
comes to the use of shared mobility compared to private cars. 
However, there are triggers that, when combined with push- and pull 
factors, can persuade the user to change their travel patterns. 

Setting course for further user research: 

It is clear that user involvement in using shared mobility is a big 
hassle for mobility hubs.  The use of private cars is one of the main 
reasons why people would not consider other mobility options. Ho-
wever, as mentioned before, the use of shared mobility is still getting 
more and more popular. The concept of mobility hubs is quite new 
and Buurthubs have only been a pilot project. This is why the focus of 
further user research will be put towards the users of shared mobility 
in general.  As more in-depth knowledge is needed about this target 
group, user research will be conducted in next sections to identify 
specific user needs. 
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Initial insights on the use of shared mobility

- Shared mopeds were used the most, compared to shared cars, steps 
and bikes. 

- Main reasons to make use of shared modalities are:
To quickly get from A to B: The main reason given for the use of sha-
red scooters is to save time and quickly get from one place to ano-
ther. “To get quickly to a restaurant appointment” 

For fun: A remarkable outcome is that many people made use of sha-
red modalities for the fun of it. The use of shared steps, mainly while 
on vacation, could clarify the association with the fun aspect, as these 

2.5 User research  

As discussed in chapter 2.4.3, behavior change is a bottleneck for 
mobility hubs because it prevents people, particularly car users, from 
changing their travel habits. However, the concept of shared mobi-
lity is becoming more popular, which means that many people are 
already using it. It is critical to understand what these people consi-
der essential for using shared mobility. When their requirements are 
discovered and understood, these could then be used to persuade 
non-users to make use of shared mobility. Of course, this should be 
done from the perspective of mobility hubs.

2.5.1 Survey for initial insights  

To get a general impression on how people look at shared mobility, 
whether they use it or not and for what purposes, a survey was sent 
out to a group of people using Instagram stories (24 hour). This group 
of participants consisted mostly of young people (students - starters) 
and the survey resulted in 36 respondents. 
The questions were asked as follows: 
Have you ever/do you make use of shared modalities (an overview of 
what these modalities are was included)? 
For what purposes do you make use of it? 
If you have used it once, would you use it again? If not, why haven’t 
you?

Figure20. (Impression of the conducted survey)
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2.5.2 Interviews with users of shared mobility 

Interviews with users of shared mobility were conducted in order to 
define the various (potential) users of Buurthubs and better under-
stand their needs. Because of COVID restrictions and the low num-
ber of Buurthubs (and Buurthub users), the interviews were conduc-
ted with users who use shared mobility in general. The participants 
were recruited either through the municipality, as follow- up inter-
views of the conducted Instagram survey or through personal con-
nections. For a broad perspective, both car owners and non-owners 
were interviewed, as well as people living in The Netherlands and 
abroad. 7 participants were interviewed in total. 

Interviewees:

are not allowed in The Netherlands. 

Last mile: Shared modalities are used for last-mile trips. “ When I go 
to my parents, it
is like 2 minutes with the Felyx, instead of 10 minutes walking” 

- Another interesting finding is the disparity in opinions about the 
cost of shared mobility. This could be clarified by the comparisons 
they make between various modes of transportation. Using a shared 
scooter, for example, can be quite expensive when compared to wal-
king or cycling.

This survey’s findings are used as a jumping-off point for the next 
phase of research. Interviews are conducted in the following chapter 
to gain a better understanding of the users and gain a more in-depth 
understanding of their needs when it comes to shared mobility.

Figure21. Table with information of interview participants  
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Fun element 
Mopeds are mostly used to get quickly from A to B. Yet, the fun ele-
ment of shared modes is mentioned as an additional reason to make 
use of it. “I use shared cars for short trips in Amsterdam, sometimes it 
is just for fun.” -P7 (male, 30-35, NL)
    
Ov-fiets:  
The Ov-fiets is mentioned repeatedly during the interviews (5 out of 
7 interviewees).  Reasons why they choose the Ov-fiets are that it is 
always available and that it provides freedom regarding rental-peri-
od and parking spots. 
“OV-fiets is cheap. They are always available and you can bring them 
in late at night.”  -p5 (Female, 25-30, NL)

Transport:
It is mentioned by different users (3 out of 7) that they make use of 
shared scooters when they need to carry heavy bags. It is seen as 
more convenient compared to cycling or walking.   “I use it when my 
bike is broken or when I need to carry heavy luggage” P4 (Male, 21-
25, NL).

The interviews are semi-structured and focused on the users’ experi-
ences and needs when using shared modalities. The goal of the inter-
views is to gain insights into the needs of the users so that they can 
be mapped and used to create need-based personas. Because of the 
broadness of the subject, the semi-structured method was chosen, 
as it allows for an emphasis on (and gives the freedom to ask further 
questions about) what the interviewee says. At the same time, it 
provides the necessary structure for comparing insights from various 
interviews.

Interviewees were asked about their experiences with shared mo-
bility, how frequently they use it and for what purposes. During the 
interviews users were gradually asked to prioritize the needs they 
mentioned. To document the findings, quotes from the interviews are 
translated and used to express the user’s needs.

Insights from interviews: 

Frequency:
 Most of the interviewees (5 out of 7) made use of shared mobility at 
least once in two weeks. Even users who had a private car, still made 
use of shared scooters/bikes on a regular basis. “I do have a car, but I 
still use shared scooters every week” -P1 (female, 20-25, NL)

 Convenience on the go: 
There is some planning needed when users make use of public trans-
portation. Especially when headed towards a new destination. Sha-
red mopeds are in this case used to skip the planning part. 5 out of 7 
interviewees mentioned using mopeds for their convenience and to 
save time while traveling.  

“For me it is like convenience on the go and you don’t lose time doing 
it. I do not want to figure out how to get there using public transpor-
tation.” -P1
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2.5.3 Validation of user’s needs 

To validate the needs of the users gathered from the interviews 
more quantitative data is needed. Therefore a small workshop is held 
during the Master Research Day (MRD), at the faculty of Industrial 
Design Engineering. 32 students participated in the workshop. 

Participant were asked to write down their main requirements, when 
it comes to the use of shared mobility 

User needs 

Besides the insights from the interviews listed above, an overview of 
the user’s needs is created. 

Accessibility was mentioned by most interviewees as their number 1 prio-
rity when it comes to shared mobility. Many of them indicate a 5 min walk 
as the maximum distance they are prepared to walk to get to a modality. 
The availability of modality was brought up as an important requirement 
for the use of shared mobility. The quality of the modality and its hygiene 
were also essential to the users, as they were mentioned by almost half of 
the interviewees (3 out of 7). 

Figure22. (Overview of user needs indentified during interviews)

Figure23. (Impression some 
results of MRD)
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To avoid confusion, the accessibility was now divided into physical 
and digital accessibility. These two are mentioned the most by parti-
cipants, along with the availability of modalities. The financial advan-
tage was also frequently mentioned. This could be explained by the 
participants’ relatively low budgets, as they were all students. 

These needs will be the common thread through the coming phases 
of the thesis. In the following section, different personas are created 
with the insights gathered during the user research phase.  

The needs gathered from this session are list in the following table: 

Figure24. (Overview of user needs identified during MRD)
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2.5.4 Need-based personas: 

There is a limited amount of existing literature conducted on speci-
fically users of mobility hubs, as these hubs are still relatively new. 
With the gathered insights from the discover phase, including lite-
rature studies, the conducted survey and interviews, an overview of 
(potential) users of shared mobility is created in the form of perso-
nas. 

As a result, 6 need-based personas were identified following the me-
thod of Koos Service Design (Koos Service Design, n.d.). These perso-
nas are created based on their shared needs. Demographics such as 
age, gender, and occupation are not taken into account. To validate 
the results, the personas were tested with the students during the 
Master Research Day.  

Figure25. (Steps taken to define need-based personas) 
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The multimodal A to B’er

A multi-modal user frequently 
makes use of shared mobility, for 
daily commuting, shopping trips, or 
just for fun. Is most concerned with 
getting from point A to point B as 
quickly as possible.

“The closets by, accesability is for me 
the most important. Doesn't matter 
whether it's a Felyx or Check.”

Makes use of shared mobility for 

be provided with an overview of 
travel expenses to compare prices 

option.   

“It depends on the intensity of use 

how expensive shared mobility can 

get, but for us it is a perfect option”

The money keeperThe car share’er

A car focussed user. Uses shared 
mobility and relies on the con-
venience of a car. Concerned 
about the modalities' quality, 
safety, and hygiene.

“I use shared cars for short trips in 
Amsterdam, sometimes it is just for 
fun.”     

Financial advantageQuick & easy transition Quality convenience

Likely to use shared mobility Likely to use shared mobilityLikely to use shared mobility
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The one in need

Only uses shared mobility when 
'out-of-the-ordinary events' occur. 
Unless external factors force him 
to use shared modalities, he 
prefers to use his own/public 
transportation modes.

Tailored convenience

“I would only change my current 

mobility pattern if the requirements 

change”     

The holder

Open to the idea of shared mobili-

with the current mobility options 
(bicycle, own car or public trans-

step towards shared mobility

The refuser

and prefers to use existing mobili-
ty options (own car, public trans-
portation, bicycle). Shows very low 
intention to use shared vehicles. 

Likely to use shared mobility Likely to use shared mobility Likely to use shared mobility

Knowlegde & experience Convencing
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KEY INSIGHTS 2.5 

- In this chapter, 7 interviews with users of shared mobility were 
conducted, generating many insights about the use of shared mobili-
ty, such as the frequency with which users use it and the reasons for 
doing so. An overview of user needs has been created, which pre-
sents the user’s most important requirements for shared mobility.

- A workshop was organized during the Master Research Day (MRD) 
at the faculty of Industrial Design Engineering to collect more data 
on these requirements. Data from 32 participants was used to create 
a list of requirements, the top three of which were physical accessibi-
lity of modalities, digital accessibility of modalities, and availability of 
modalities.

- Based on the insights gathered during the user research,
6 need-personas are created, including users and non-users of 
shared mobilit



2.6 Conclusion

Multimodal travel, as discovered in this phase, can provide an alter-
native to private cars, which pollute the air and take up a lot of public 
space. Within multimodal travel, shared modalities complement public 
transportation services. However, when compared to private cars, 
multimodal travel faces a number of challenges. According to the 
findings of the conducted literature research, one of the most difficult 
challenges to overcome is behavior change. Private cars alternatives 
must compete on comfort, flexibility, and availability. Other psycholo-
gical factors, such as the association of the private car with me-time, 
make it difficult for the user to replace. Other specific Buurthub chal-
lenges identified during this phase include:
- Participatory procedure of Buurthubs
- User adoption to Buurthubs 
- Agreements with mobility providers 
- The missing network of Buurthubs 
- The financial side of Buurthubs 
- Look & feel of Buurthubs 
- Charging of electric vehicles at Buurthubs 

Based on the conducted user research, it was determined that physi-
cal and digital accessibility of modalities, as well as modality availabili-
ty, are the most important needs for the user when it comes to the use 
of shared mobility. These requirements overlap with the  challenges 
identified concerning Buurthubs. When it comes to agreements with 
mobility providers, the main issues are the availability of modalities in 
the hubs and their accessibility in relation to their locations in the city. 

The foundation for user adoption to Buurthubs is found in behavior 
change towards alternatives for private cars. For this change to take 
place, there are multiple factors to focus on. These factors can be 
divided into pull- and push factors. Pull factors in this case are concer-
ned with making the alternatives to private cars appealing to the user. 
While push factors discourage the use of a private vehicle.

These challenges and identified user needs, as well as the various ele-
ments of the broader context of multimodal travel, will guide the next 
chapter of this thesis.



2.6 Conclusion



3.1 Introduction define phase

To be able to find a good direction for this thesis, a decision on 
which challenges concerning Buurthubs to focus on must be 
made.
The challenges described in chapter 2.3.3 are the result of infor-
mation gathered over a longer period of time by the Buurthubs 
team. As explained in chapter 3.2, some of these challenges over-
lap with user needs found in chapter 2.5. Aside from this overlap 
with user needs being a good reason to focus on these specific 
challenges, a creative session with the Buurthubs team is organi-
zed to review and reflect on these challenges.
 

This chapter selects three major challenges to be addressed in 
the subsequent phases of this thesis. The design brief is formula-
ted, and a roadmap is selected as the thesis’s design goal.

3. Define phase 
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Figure26. (Impression of the creative session with Buurthubs team)

To find a more specific focus within this project, it was decided to 
narrow down the scope of the project to the 3 most important chal-
lenges concerning Buurthubs. 

The 3 main challenges:

To have the Buurthubs team’s opinion on defined challenges in chap-
ter 2.3.3, a creative session was organized. The goal of the session 
was to define and reflect on the main challenges the team is facing 
with the Buurthubs hubs. This excluded the procedural challenges 
within the municipality, as that is not the focus of this thesis. 

The question was then asked, “Why is this a challenge?” for each of 
these challenges. The responses revealed that some of the challenges 
mentioned before were intertwined or needed to be redefined. 

The team was then asked to prioritize the top 3 challenges that have 
the greatest impact on the success of Buurthubs according to them . 
The main three challenges were the following ones: 
The accessibility of the hubs, both physically and digitally  
The availability of the modalities in the hubs 
Behavior change towards shared mobility 

 The three main challenges identified by the Buurthubs team during 
this session, correspond to the three main challenges identified in 
the discover phase.  As a result, these challenges will be the primary 
focus and starting point for the design brief introduced in the follo-
wing section.

3.2 Defining the right challenges 
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The Buurthubs project is a pilot project that will be finalized in 2022. 
The Buurthubs team of the municipality is nearing the end of the pro-
ject and working on the deliverables for the eHUBS. Within the mu-
nicipality of Amsterdam, a new team is being formed that will work 
on mobility hubs in the near future. As a result, the roadmap and its 
various elements will center on the next innovation team that will 
take over the project in Amsterdam. This will be the target audience 
for the next phases of the thesis. The starting point for the roadmap 
is where this next innovation team will pick up the project.

Following the approach of the Double Diamond introduced in chap-
ter 1.4, A design brief is (re)formulated to steer this project in the 
direction of ‘solving the right problem’, which is the goal of the second 
diamond. Therefore, the focus of the design brief is put towards the 
challenges defined in the previous section. These are the accessibility 
of the hubs, both physically and digitally, the availability of the mo-
dalities in Buurthubs and behavior change of users towards shared 
mobility. 

My vision 
A world where shared mobility allows for more sustainable travel, by 
reducing the need for private cars in the city.

My mission
I want my design to contribute to the future implementation of 
Buurthubs, by overcoming the challenges defined above. 

Design goal
To design a user-centric roadmap for the implementation of Buurt-
hubs to reduce the use of private cars, in order to support citizens 
towards more sustainable travel behavior and to rearrange the 
urban public space. 

The goal of this thesis is to design for the future of Buurthubs so they 
can be successfully implemented in Amsterdam. The design will con-
sist of short- and long-term developments that will ensure this suc-
cess. These developments will be mapped on a timeline in the form 
of a roadmap. Knowledge from the pilot Buurthubs project, from the 
literature research and from the conducted user research will form 
the basis to achieve this design goal. 

3.3  Design brief 



3.4 Conclusion

The goal of this chapter’s design brief is to result in the creation of 
a roadmap for the implementation of Buurthubs. The roadmap will 
focus on the challenges of hub accessibility, both physically and 
digitally, the availability of modalities in Buurthubs, and user beha-
vior change toward shared mobility. These three major challenges 
were chosen to narrow the scope of the project and provide a clear 
roadmap. The roadmap’s goal is to present short- and long-term de-
velopments to Buurthubs and their larger context in order to ensure 
successful implementation.



2.6 Conclusion



4. Develop phase

This chapter contains the future vision, as well as the various horizons 
of the roadmap that form the steps toward that vision. To visualize these 
horizons, a visual map is created. As a result, in this chapter, the final road-
map is created.

4.1 Introduction develop phase

Earlier stages of this thesis discovered the negative impact of private 
cars on air quality and space occupation. Following the design brief, a 
roadmap will be developed to ensure mobility hubs’ contribution to 
the future of multimodal travel.

To be able to imagine this future, according to Simonse (2017)’s road-
mapping method, a future vision must be created, towards which the 
roadmap will lead. Following that, the various steps for achieving this 
future vision must be defined.

49
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Future vision: 

A future in which mobility hubs are at the center of 
shared-mobility. A structured and well-integrated service 
supports the user in the transition towards shared-owner-
ship, allowing all citizens to travel sustainably while
enjoying a high-quality public space. 

4.2 Future vision

The design goal of this thesis is a user-centric roadmap for the imple-
mentation of Buurthubs. To be able to create this roadmap, a future 
vision must be defined first. 

Future visioning is about imagining desired values that are actiona-
ble and within reach of the participating innovation professionals 
(Simonse, 2017). A future vision is determined by four core elements 
(Simonse, 2017): 

Clarity: the vision expression enables immediate understanding of 
what it would be like to experience the future innovation in the expli-
citly expressed desired end state
Value drivers: drivers capture the compelling benefits of value wis-
hes: wherein the specific value fulfills an unmet need or solves a 
dilemma of a user target group in the future
Artifact: materialize the imagined value wishes with images in 2D or 
3D-dimensions.
Magnetism: involves the desirability and attractiveness of the vision 
– ‘the thing’ the vision creators are truly passionate about in such a 
way that it potentially energizes others to direct their actions to-
wards it.

This means that the created future vision will give clarity about the 
role of Buurthubs within the future mobility system. It also contains 
the value drivers that meet the needs of both users and the municip-
ality of Amsterdam when it comes to sustainable mobility and public 
space. An artifact of this future vision has been extended to a visual 
roadmap, for a more complete expression of the desired future (Fi-
gure: 27).  The following future vision has been developed with input 
gathered throughout different stages of this project. 
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Horizon 2: 2026 hubs network Amsterdam 

 The goal of this horizon is to set up a greater network of mobility 
hubs in Amsterdam. These hubs vary in size and location. Where 
Buurthubs cover residential areas and provide first- and last mile 
solutions, larger hubs must be set up for the user to complete the 
multimodal travel.  Mobility hubs placed near to public transportati-
on stations act as nodes where the user can switch between public- 
and other transportation modes. 

Further MaaS development will result in fully integrated services 
that include all modality combinations. All shared modalities availa-
ble in mobility hubs are included in one or more MaaS app(s). The 
user can use this app to plan, book, and pay for all modes of transpor-
tation, including shared modalities and public transportation.

Horizon 3: 2028 expand and connect to other Dutch cities 

The user can travel between cities in the Netherlands using a large 
network of mobility hubs in this horizon. These hubs will be part of a 
multimodal travel ecosystem established in accordance with national 
agreements. 1 or more (the largest) MaaS player(s) will remain in the 
Netherlands to facilitate multimodal travel between different Dutch 
cities through a fully integrated service for planning, booking, and 
paying for both shared mobility services and public transportation.

The following map was created to visually represent the various 
horizons.

4.3 Horizons roadmap 

To achieve the defined future vision, the steps required to get there 
must be defined. As a result, three horizons are created, which form 
the timeline of the roadmap to the future of Buurthubs. Horizon 0 is 
added to explain the current status of the hubs, as a starting point for 
the roadmap.  

Horizon 0: 2022 status quo 

Horizon 0 is about the current state of Buurthubs. The pilot project 
has been in operation for over three and a half years. Despite all of 
the challenges, the team was able to establish 14 Buurthubs by 2022. 
Many challenges with these hubs are described in the chapter 2.3.3. 
The roadmap is built around the three main challenges that have 
been identified in chapter 3.2. To ensure a clearer overview, this hori-
zon will not be shown further in the final roadmap. 

Horizon 1: 2024 Initial improvements 

After the Buurthubs pilot project ends, the municipality of Amster-
dam already has plans to take mobility hubs to the next level. The 
number of hubs in Amsterdam will gradually increase over this time 
horizon, contributing to the hubs’ accessibility. More people will be-
come familiar with shared mobility and its benefits.

Agreements between various stakeholders in the mobility system 
will lay the groundwork for a multimodal travel system, of which 
mobility hubs are a component. Multiple MaaS providers will be 
operating in Amsterdam within this system. Some, but not all, mo-
des of transportation are integrated into these apps. Mobility hubs 
are included in MaaS apps as locations where shared modalities are 
available, as a part of the multimodal travel.
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Figure27. (Visual map of the defined horizons| Digitally illustrated 
in collaboration with Roos van ‘t Klooster ) 
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4.5 Final roadmap  

The three main challenges defined in chapter 3.2, are used as the 
foundation for the final roadmap.  These are the accessibility of the 
hubs, both physically and digitally, the availability of the modalities 
in Buurthubs and behavior change of users towards shared mobility. 
The roadmap’s goal is to arrive at the defined future vision.

Co-creation sessions with the municipality’s Buurthubs team have 
been organized to aid in the development of the roadmap. A presen-
tation on the future vision and horizons was given during these two 
sessions with three members of the Buurthubs team. A brief descrip-
tion of the personas was also provided to the team.

An initial roadmap was created and its content was discussed, eva-
luated, and finally adjusted together with the team. The outcomes 
of these sessions were considered positive by the team members. 
A selection of questions and comments are listed and discussed in  
appendix 8.2 to demonstrate some of the outcomes of these sessions.

The final roadmap and its components are presented step by step in 
the following section.
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Figure28. (The final roadmap)
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her cities from a mobility perspective. 

After the Buurthubs pilot project of 3 and half years, a lot of know-
ledge is gained on how to practically develop these hubs. There are 
already plans initiated within the municipality on the design of hubs 
and their physical implementation on the streets. To ensure a tho-
rough spatial developments, the follow-up team must ensure a united 
look&feel of the Buurthubs in Amsterdam to make them recognisa-
ble for the user. A detailed plan for the locations of the new Buurt-
hubs must be set up to improve their physical accessibility for the 
user.  

The implementation of OVPay in the public transportation sector in 
The Netherlands is the first practical step of Account Based Ticketing 
(ABT).  ABT opens new doors towards the integration of OV in MaaS 
apps. 

Challenge 1: Digital and physical accessibility of the hubs

Horizon 1:

The MaaS pilots launched in the Netherlands have laid the ground-
work for the digital integration of various mobility parties. Despite 
the fact that there are no official follow-up plans for the MaaS pilot 
in Amsterdam, there are promising initiatives and plans for further 
MaaS development. Less fragmented and more national approaches, 
such as Rivier, should be addressed by the Buurthubs follow-up team. 
Integrating Buurthubs into such pilot projects from the start is criti-
cal to their success.

Introducing TOMP-API (chapter 2.4.1) describes the need for uni-
ty and standardizations within the mobility system. It is a first step 
towards a mobility ecosystem, where data must be shared between 
MaaS providers and mobility providers. This data can be used to 
analyze users’ travel patterns to better understand their needs. The 
municipality can as a result act upon this data by introducing new 
policy agreements regarding the liveability and the sustainability of 
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Horizon 2: 

When it comes to MaaS development, there are numerous future 
scenarios that are difficult to predict. However, a national approach 
is desired and should be advocated for by the municipality. The 
technical functionality of MaaS apps has already been achieved, as 
there are MaaS apps that are operational to a certain level in 2022. 
Whether through a governmental or commercial approach, it is ex-
pected that further developments will be promising for the future of 
multimodal travel.  The desired digital outcome is a functioning MaaS 
app with Buurthubs integrated in it, where the user can see, plan, 
book and pay for the available modalities offered in the hubs. This 
MaaS app must also integrate OV services to make the multimodal 
travel complete.   
Within this horizon the network of Buurthubs will grow, as hundreds 
of Buurthubs are expected to be set up in Amsterdam by then. Out-
comes of the pilots for the G4 cities on the identity of the hubs will be 
completed, which should lead to clear arrangements on how to unify 
the hubs between these 4 cities. 
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Horizon 3: 

 
The third horizon focuses on expanding Buurthubs and connecting 
them to other cities in the Netherlands. This means that more hubs 
will be established in Amsterdam in order to create a fully functional 
network that covers the entire city. Other cities in the Netherlands, 
including the G4 cities, are expected to develop a network of hubs 
as well. Connecting these hubs is a complex step that the resources 
in this horizon will enable. To achieve this, agreements on different 
topics must reach a national level. Such a national approach requires 
a more complete ecosystem for data sharing between the different 
mobility parties. Looking at the current developments regarding mo-
bility data sharing, this ecosystem is expected to be available in the 
future. This ecosystem must also include data from public transpor-
tation as well, for the OV to act as the backbone of multimodal travel.  
More cities will follow after the G4 cities have united their hubs, 
especially if national agreements are reached. This will result in a 
network of hubs with a single identity that connect cities and allow 
for multimodal travel between them.
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This will allow the municipality to have a grip on data monitoring. 
Using this data, the municipality could monitor the modalities offered 
in Buurthubs, their use and availability. 

Horizon 1:

Within this horizon, the main focus is put towards the agreements 
with mobility providers. In 2024 it is expected that most mobility 
providers will still operate according to the free-floating concept. 
These commercial providers now offer their modalities in Buurt-
hubs. From the perspective of Buurthubs these modalities need to be 
returned to the hubs after use. Up until now the Buurthubs team has 
been working with various mobility providers on the terms of ‘soft 
agreements’, for the providers to return the modalities to Buurthubs. 
The municipality must introduce local agreements that obligues the 
providers to ensure availability of modalities in Buurthubs. 
On the user’s side, a lot still can be done to encourage the user to 
return the modalities to the hubs after use. Rewarding systems that 
some mobility providers are already working with, could stimulate 
the user to return the modalities.  While standardization such as 
TOMP-API allows for data sharing between MaaS and mobility pro-
viders, standardization like CDS-M form a standard for exchanging 
data on mobility between mobility providers and public authorities. 

Challenge 2: availability of modalities in the hubs
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vel. Real-time data provided in a MaaS app could assure the user of 
modalities availability at Buurthubs at a certain moment. A real-time 
data dashboard will provide real-time mobility data to the municipa-
lity. The municipality can use this data to take a more dynamic ap-
proach to hub locations as well as the variety and intensity of moda-
lities offered in these hubs. There are already platforms that provide 
such data to cities in order to help them improve their mobility. The 
upcoming data standardization is promising for such platforms be-
cause it will make more data available for sharing.

Horizon 2:

Agreements with mobility providers, like the development of MaaS, 
must be handled with a national approach in the end. However, be-
cause the development of these agreements is still highly unpredic-
table, various scenarios can be expected. The most likely are a fully 
back-to-many system or a hybrid system that combines back-to-ma-
ny and free-floating.
The first implies that mobility providers are not permitted to work 
with free-floating concepts. Buurthubs’ functionality is best served 
by a back-to-many system, as modalities used at one Buurthub must 
be returned to the same or a different Buurthub. However, a possible 
outcome is a hybrid system. This could mean that an alternation of 
back-to-many and free-floating is used between the city center and 
the outskirts of the city. In all possible scenarios, for Buurthubs to 
function the free-floating concept must be limited to a certain level. 
Combining data sharing between mobility providers, MaaS providers, 
public transportation and public authorities will create a data ecosys-
tem where real-time data will be very valuable for multimodal tra-
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Horizon 3:

When a (partially) back-to-many system is agreed upon, users will be 
required to return the modalities to the hubs. The growing number 
of Buurthubs, on the other hand, will make it easier to return these 
modalities.
Horizon 2’s dashboard will have access to more (real-time) data. 
A platform like this has the potential to spread across the country, 
allowing cities to exchange and connect their data. Connecting such 
a platform with real-time data to MaaS providers will have significant 
advantages on multimodal trips (between different cities). Travel 
time changes or delays, as well as the availability of a modality in a 
Buurthub at a specific time, are all combined and can therefore be 
communicated to the user.
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which should result in more appealing pricing for the user. 
Aside from addressing the two main challenges outlined in this 
roadmap. To target the presented personas, specific steps must be 
taken. Already, studies are being conducted on ‘ nudging’ to encoura-
ge users to use shared mobility. This study’s findings must be further 
used to develop more specific pull factors that fit within the context 
of each horizon.

Challenge 3: Behavior change towards shared mobility 

The third challenge focuses on changing user behavior towards 
shared mobility. The challenge is divided into push and pull factors 
to accomplish this. The city of Amsterdam is already attempting to 
accomplish this through the implementation of a car-free agenda. 
Parking spaces for private cars are already being removed in Amster-
dam, and car- and emission free zones are emerging. Private cars will 
remain difficult to tackle unless users are encouraged to consider 
other sustainable mobility options.
On the roadmap, the personas defined in earlier stages of this project 
are mapped. The personas are mapped over the horizons from left to 
right based on how likely they are to use Buurthubs. Personas that 
are least likely to share are, however, crucial for achieving high im-
pact. However, given the immature state of Buurthubs in the earlier 
horizons, it is unlikely that we will be able to persuade these people 
to use the hubs. Buurthubs are more likely to be used by users who 
are more open to shared mobility in the coming years. Their multimo-
dal mind must still be stimulated, and their needs must be met. When 
the core needs which form the first two challenges of the roadmap 
are met, they will already stimulate the users. The increased use of 
shared mobility in cities will undoubtedly have an impact on pricing, 



4.6 Conclusion

The co-creative sessions held in this section with the current Buurt-
hubs team went remarkably well, generating numerous insights that 
aided in the creation of the final roadmap’s content. A roadmap de-
monstrates a future vision as well as specific steps to achieve that vi-
sion. However, there is no one way to create such a roadmap (Simon-
se, 2017). It is up to the designer to decide how the roadmap should 
look and how many layers it should have and what content it should 
present. Choosing the three challenges as the roadmap’s foundation 
has helped to narrow its focus while maintaining a clear overview of 
the context.  This was confirmed during the co-creative sessions and 
the overall reaction was quite positive. 

However, further validation of the final roadmap with the follow-up 
team is required. This validation will be more concerned with the 
roadmap’s implementation.
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5.1 Introduction deliver phase 

It is critical to find a way to make the created roadmap usable 
for future teams in the municipality that will be working on hub 
implementation. Because the follow-up team has not yet been 
fully formed, the roadmap should be presented in a way that the 
majority of team members can use. This means that even without 
the thesis report, the roadmap should be understandable. In the 
following section, a validation session will be performed with 
a member of the follow-up team, to validate the roadmap and 
discuss its usability. 

 

The implementation of the roadmap is the focus of this phase. 
A validation session was held with a member of the follow-up 
team. As a result of this phase, the roadmap was transformed 
into an interactive roadmap, and a card set was created to assist 
in its implementation.

5. Deliver phase 
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cording to the team member, the presented content is clear and 
understandable. As for the usability of the roadmap, an interactive 
form was suggested to help understand the different elements of the 
roadmap.

5.2 Implementation in organization 

5.2.1 Validation session follow-up team 
This validation session had a similar approach to the previous sessi-
ons introduced in chapter 4.1. However, during this session additi-
onal focus was put on the readability and usability of the roadmap.  
This team member, as explained in chapter 3.3,  is together with 
future members, the final user of this roadmap.  The main feedback 
from this session was essentially quite positive. According to the 
team member the roadmap provided a clear and complete overview.  
There were two major points raised in terms of content:

The first is about the physical implementation of the hubs in practice. 
A large number of hubs will be required in the future: “Perhaps we’ll 
need 2000 hubs in Amsterdam.” It is certain that several hundred 
hubs will be established.” The practical side of the process on how to 
establish a Buurthub is still undiscovered in the roadmap.  

 The second point concerns the agreements with mobility providers. 
“We prefer to make a single citywide agreement with shared mobility 
providers, whether their vehicles are offered in a hub or as free-floa-
ting.” According to the team member this could be seen as one scena-
rio, which was the one explained in the roadmap as well. However, 
there are multiple scenarios to be expected. One of the scenarios 
could be a hybrid solution. An example of such an approach is to 
provide back-to-many in the city center and free-floating in the out-
skirts.  According to a team member, more emphasis could be placed 
on national agreements in horizon 3. “More regional or even national 
agreements must be reached in order to expand and connect to other 
cities.” When such agreements are reached with mobility providers, it 
will be easier for municipalities to connect with each other. 

During the session, it was necessary to validate whether all of the 
roadmap’s content was understandable to the follow-up team. Ac-
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ments and websites that help explain the subject at hand, or links to 
literature studies that provide a more in-depth understanding of the 
subject. An example of an explanation card is shown in figure 29. 

5.2.2 Interactive roadmap and cardset 

The roadmap was converted into an interactive roadmap to impro-
ve its usability. Each element on the roadmap is made clickable for 
the reader. When readers click on the element, an explanation card 
appears. This card includes the element’s title and text to explain 
the element. If necessary, additional sources are added to the card, 
which are also made clickable. These are either links to online docu-

Figure29. (Layout of 
a clickable roadmap 
element) 



67

Figure30. (Physical 
card set of roadmap 
elements) 

A card set was created in addition to the interactive roadmap to help 
explain the roadmap in a physical form. This is similar to the interac-
tive roadmap in that the physical card set contains the same cards 
as the clickable roadmap elements. The cards in the card set differ 
slightly in that each one represents a number that corresponds to 
the number of the corresponding roadmap element. Six more cards 
are created to explain each of the personas depicted on the roadmap. 
The results are shown in figure 30. 



5.3 Conclusion

The roadmap was transformed into an interactive roadmap as a 
result of the deliver phase to make it self-explanatory for the reader. 
This was also suggested during the co-creation sessions with the 
Buurthubs team and the validation session with the follow-up team 
member. Because of the uncertainty about how future team mem-
bers will interact with the roadmap, a card set that could be physi-
cally used in combination with the roadmap was introduced as well. 
The digital and physical forms of the roadmap and card set are the 
end results of this thesis, which are both discussed with the current 
Buurthubs team. The roadmap was created collaboratively with the 
Buurthubs team and was later evaluated on. However, due to the 
thesis’s deadline, the interactive part and card set will not be tested 
with future team members.
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6. Discussion & 
final conlusion
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The Buurthubs team played an important role throughout this thesis. 
Many discussions and conversations have resulted in the knowledge 
used in this thesis. However, as stated in this thesis, this Buurthubs 
team has been working on the Buurthubs pilot, which is scheduled to 
conclude in 2022. The municipality’s follow-up team remains undis-
covered in this thesis because it was not fully formed at the time this 
thesis was completed.

The created roadmap focuses on a broader perspective, which me-
ans that much detail, such as the specific design of the hubs and the 
financial side of it, is left out. In addition to the three challenges high-
lighted in the roadmap, other challenges identified in this thesis must 
be overcome for Buurthubs to be successfully implemented.

Recommendations 

The Buurthubs pilot has been running for 3,5 years, while for the 
bigger hubs such as Stadshubs and Regiohubs there are no detai-
led plans yet to run pilots. These pilots are needed to gain a similar 
amount of knowledge and experience on the different types of hubs.  
Only then, the ability to create a network of these hubs will be realis-
tic. 

The broader perspective of the roadmap results in many elements 
that need further detailing. An example is the agreements with 
shared mobility providers. More information on how to reach such 
agreements, whether at the local, regional, or national levels, is requi-
red.

Mobility hubs are a relatively new concept. There has been very little 
literature research done specifically on the users of these hubs. Ho-
wever, as the Buurthubs team has stated, there are ongoing research 
studies on these users, and more will be conducted in the near future. 
The findings of these studies, combined with the personas created, 
can be used to develop more detailed push and pull factors that ena-

6.1 Discussion
 

Three major challenges to the success of Buurthubs have been 
identified: the accessibility of hubs, both physically and digitally, the 
availability of modalities in Buurthubs, and user behavior change to-
ward shared mobility. These difficulties are the result of the research 
conducted in this thesis on Buurthubs and their broader context, 
and they also overlap with user needs identified in the user research. 
The roadmap mainly focuses on these challenges. However, as the 
roadmap presents the major developments of different elements of 
multimodal travel, the challenges are placed in a broader context. 
This is due to the fact that Buurthubs are not an end in themselves, 
but rather a means to enable and sustain multimodal travel. The 
active involvement of the Buurthubs team was used to gain as much 
practical knowledge on the subject as possible.

The self-explanatory approach to the roadmap improves its reada-
bility and usability by future teams working on mobility hubs within 
the municipality. Furthermore, for the same purpose, both digital and 
physical forms are covered.

Limitations 

Although the focus of this thesis has been on Buurthubs, their broa-
der context includes a variety of other very important elements. Pu-
blic transportation for instance is critical to sustainable multimodal 
travel, but it receives little attention in this thesis due to its broad-
ness. In addition, for Buurthubs to be successful a network including 
bigger hubs is needed. These hubs are not analyzed in this thesis 
for 2 reasons. One is to narrow down the focus of the thesis and the 
second is that these hubs have not been developed yet by the munici-
pality of Amsterdam. 
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ble multimodal travel.
Future graduation projects could concentrate on different aspects 
of the multimodal travel context in order to conduct more in-depth 
research on each of them. An example could be the digital implemen-
tation of hubs in MaaS developments, or the integration of public 
transportation and mobility hubs. These projects could be carried out 
in collaboration with future municipal teams working on the develop-
ment of mobility hubs.

6.2 Final conclusion   

The final results of this project are the interactive roadmap towards 
the implementation of Buurthubs and the explanation cards provided 
with the roadmap. The foundation for this roadmap are the future 
vision and the 3 challenges presented including the accessibility of 
hubs, both physically and digitally, the availability of modalities in 
Buurthubs, and user behavior change toward shared mobility. The 
three challenges are defined in the discovery phase, mainly through 
discussions with the current Buurthubs team. These challenges 
overlap with the user needs defined throughout the conducted user 
research. The future vision forms the ultimate goal of which the road-
map leads to, following the steps presented on the map. 

The end results adres the design goal which was to design a user-cen-
tric roadmap for the implementation of Buurthubs to reduce the use 
of private cars, in order to support citizens towards more sustainable 
travel behavior and to rearrange the urban public space. 

To conclude, the self-explanatory roadmap could either be used 
digitally or physically by future team members in the municipality 
that will be working on implementing mobility hubs. The hope is that 
these hubs will have a remarkable contribution to multimodal travel 
and shared mobility, in order to reduce the use of private cars. 
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8.2 Co-creation session 

During the 2 co-creation sessions, a presentation was given on the 
future vision, the horizons, the roadmap and its different elements. 
Additionally, the team was provided with a short description of the 
personas. The sessions had a co-creative take, as the content of the 
roadmap was discussed, evaluated and finally adjusted. 

The results of the sessions were perceived by the team members as 
positive. To show the results of these sessions, a selection of questi-
ons and comments is listed and discussed about the content of the 
roadmap:

“The push factors are a very important element. We as municipality 
have the role and the ability to anticipate on these factors” -team 
member 1 
The push factors mentioned in the roadmap were perceived as very 
useful as they are within the power of the municipality and some of 
them are already being achieved. 

“Emission-free zones must be added to the push factors” -team mem-
ber 3
One important push factor was missing and that is the implementa-
tion of emission-free zones in Amsterdam. Vehicles with combustion 
engines are no longer allowed in these zones. This is seen as a serious 
push factor for people owning a petrol car. 
 
“Behavior change is usually underexposed in the world of mobility, I 
would love to see it more in your roadmap” team member 2 
The actual take of the third challenge was behavior change. This was 
titled as ‘user involvement in using the hubs’, which was quite con-
fusing for the team. The way to increase user involvement in using 
Buurthubs is to achieve the desired behavior change. Changing the 
title to ‘behavior change towards shared mobility’ makes much more 
sense. However, the link between push- and pull factors and their 

effect on the users was not clear yet. The next question was asked by 
team member 2: “What is needed to reach each persona within the 
different horizons?”

“Ensuring a higher return rate of modalities must be more the res-
ponsibility of mobility providers” team member 2
The examples given were some providers of shared electric cars   
when connected to a charging point, the user is rewarded. Also 
Check is working with rewarding systems for the user when the mo-
dalities are parked correctly.

“Chose one abstraction level for the actions presented in the road-
map”-team member 3 
The actions shown in the roadmap did not have the same abstraction 
level as they differed from very task-specific to general actions that 
needed to be taken by the municipality. Actions such as ‘evaluate on..’ 
are left out.

One of the bottlenecks mentioned during the session is the spatial 
occupation of these hubs, which becomes especially apparent as the 
number of hubs increases. One of the arguments against establishing 
the hubs, from a free-floating standpoint, is that it will clog the public 
space. The municipality will have far greater control over their spa-
tial development than when modalities are free to roam the streets. 
However, this spatial development still necessitates considerable 
thought, planning, and execution. One factor that could aid in this 
development is the multifunctionality that the hubs can provide. 
Activities from our everyday lives can be incorporated into the hubs. 
Using the hubs as a package delivery point is one example. The multi-
-functionality of (un)occupied space in the hubs remains a challenge.
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Figure31. (Impression of results validation sessions with Buurthubs team)   
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