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The autonomous vehicle is a trend that is already going 
on for several years and today the developments are 
going even more rapidly with all big car manufactures 
participating and several cars that are been tested on 
the road. The manufactures of this smart technology 
promise that autonomous vehicles will increase 
the safety, decrease the congestion, and reduce 
parking spaces. Besides, assumptions made around 
autonomous vehicles show that there will be a transition 
in ownership of vehicles in the future. A large impact on 
the (social) environment is been expected. Nevertheless, 
little research in the field of this impact on infrastructure, 
the built environment, and the urban space is done. 
However, the assumptions and promises around the 
autonomous vehicles show that the bad image of the 
car with its polluted and dominant appearance can 
be improved. An example where these problems are 
present is the Brightlands. This is a collaboration of 
four campuses in Limburg which are situated in Venlo, 
Maastricht, Sittard-Geleen, and Heerlen. The goal of 
them is to improve the connection between the three 
Brightlands campuses in Maastricht, Sittard-Geleen, 
and Heerlen through an innovative infrastructure. 
Besides, at the campus of Maastricht the influence of 
the car is also one of the biggest challenges through 
the dominance of many parking places and a very 
unclear infrastructure. Therefore, the research question 
is: ‘How will autonomous vehicles affect the built 
environment at the Brightlands campus in Maastricht?’. 
The methodology that is going to be used consists of 
several aspects. These aspects are a literature study, 
in which not only literature is used, but also information 
from several lectures of the Winter school, and several 
extended analyses of the Maastricht Health Campus. 
Together they will lead to a framework of assumptions 
of the future of autonomous vehicles which will be a 
starting point of a new design of the campus. In this 

design scenarios are made in which the problems of a 
chaotic infrastructure and the high amount of parking 
places are improved by the implementation of other 
modes of transport. These scenarios can help with the 
understanding of how autonomous vehicles will have an 
impact on infrastructure, the built environment, and the 
urban space.

Sustainability, autonomous vehicle, South-Limburg, 
Brightlands, Maastricht Health Campus

ABSTRACT

Keywords
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The Brightlands is a collaboration of four campuses in 
Limburg which are situated in Venlo, Maastricht, Sittard-
Geleen, and Heerlen. Due to their location in different 
cities the connection between the campuses is very 
important and therefore the goal of Brightlands is to 
improve this connection by an innovative infrastructure 
in order to create a healthy and sustainable lifestyle. 

Currently, the car is the most important mode of transport 
for each campus. This is not only caused by their 
location along the highway, it is also the fastest route 
from each campus to another one. Unfortunately, as a 
result, the car dominates the areas of the campuses, 
especially at the campus of Maastricht; parking spaces 
and an unclear infrastructure characterizes this campus. 
The biggest challenge of the Maastricht Health Campus 
is therefore to reduce these parking spaces and create 
an accessible campus which becomes sustainable 
and healthy. As a consequence, an adaptation to a 
sustainable transportation system is needed to create 
a sustainable environment. It is likely that these 
problems will be solved by ‘smart’ solutions in which 
ICT is combined with infrastructure in this case. The 
autonomous vehicle is one of these ‘smart’ solutions. 
The manufactures promise that these vehicles will 
reduce parking spaces, increase safety, and decrease 
congestion. Therefore, this technology sounds very 
promising to solve the problems at the campus in 
Maastricht. However, very little research is done about 
the impact of autonomous vehicles on the infrastructure 
and the built environment despite the many trends that 
become increasingly popular, like car sharing. The 
future of the car is changing. Therefore, the research 
question will be:

How will autonomous vehicles affect the built 
environment at the Brightlands campus in Maastricht?

In order to answer this question, the following sub 
questions will be studied:

What is the current status of autonomous vehicles?
What are the advantages and disadvantages of 
autonomous vehicles?
What are the developments in private and public 
autonomous vehicles?
What is the impact of autonomous vehicles on the 
infrastructure?

The methodology that is going to be used consists of 
several aspects. First, a literature study is done. In this 
study there is investigated what the current status and the 
development in autonomous vehicles are. Furthermore, 
two studies about the impact of autonomous vehicles 
on infrastructure are examined. Also, several expert 
lectures of the Winter school contribute to the literature 
study. In this Winter school experts gave lectures 
about the future of mobility and how it will change 
our cities. The literature study will answer the sub 
questions in order to give a better understanding of the 
developments in autonomous vehicles. Subsequently, 
the second aspect is the performance of an extended 
analysis of the Maastricht Health Campus. In this 
extended analysis the history and the future plan of the 
campus is investigated. The history, current situation, 
and future plan are compared with each other in order 
to understand the role of the car in the various years. 
Furthermore, some aspects of the current situation are 
investigated in order to create a good overview of the 
context of the campus. 

Eventually, the results from this methodology will lead 
to a framework in which assumptions of the future of 
autonomous vehicles are made. These assumptions will 
be used as a starting point for the design of the campus 
in Maastricht. This design is made for the transitional 
phase. The aim is to improve the chaotic infrastructure 
and the many parking places at the campus. This 
design of the campus will help with the understanding 
of how autonomous vehicles will have an impact on 
infrastructure and the built environment at the campus.

INTRODUCTION
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Brightlands is a collaboration of four campuses 
in Limburg. The campuses are situated in Venlo, 
Maastricht, Sittard-Geleen, and Heerlen. The focus will 
be on the latter three campuses due to their location. 
The aim of this collaboration is to offer facilities in which 
entrepreneurs, scientists, and students can develop, 
innovate, and grow. Each of these three campuses has 
its own branch; Maastricht is focused on health, Sittard-
Geleen on materials, and Heerlen on smart services. 
Together they focus on health and sustainability 
(Brightlands, n.d.). The Brightlands is now asking for an 
innovative infrastructure between the three campuses. 
This infrastructure should lead to a better connection 
between the three campuses and form a transition 
towards a sustainable and healthy lifestyle (Equator 
Research BV., 2017). 

Currently the connection between the three campuses 
are not well facilitated for every transport mode. As can 
be seen in the analysis the connection is mainly focused 
on the car due to their locations along the highway and 
the many parking spaces on the campuses. The car has 
the fastest and direct route between the three Brightlands 
Campuses. The bicycle and public transportation do not 
have this direct connection between the campuses. The 
travel time for the bike is at least an hour between the 
campuses and when public transport is used several 
transit changes have to be made during the trip (9292, 
n.d.). This connection influences the experience of 
accessibility of each campus.

The definition of accessibility is not always explained the 
same way. One of the definitions is the easiness with 
which someone can arrive at a place. Het Rijk defines 
accessibility in the Structure Vision Infrastructure and 
Space as follows: the effort with which consumers 
reach their destination from door to door. The effort is 

expressed in time and cost per kilometer. (Planbureau 
voor de Leefomgeving, 2015). From these definitions 
can be seen that the campuses are well accessible for 
cars; it has the fastest and direct route. However, the 
bike and public transport has many more difficulties 
in order to reach the campus. So, the time and the 
easiness to reach a campus for these transport modes 
are less good. 

Besides the layout of the campuses, the reason behind 
the choice of people to commute mainly by car can 
also be found in the travel behavior of people. Simons 
et al. (2017) examined the choice of transport mode in 
emerging adulthood. Here they saw that studying young 
adults between 18 and 25 years old traveled mainly by 
public transport and by walking. When these students 
become working young adults the mainly used mode 
of transport becomes the car. This change might be 
the result of the shift in not able to afford a car as a 
student to an increase of access to own a private car 
as a working young adult. These turning points in an 
emerging adulthood correlates with a long-term mobility 
decision, which means that at this point the most used 
transport mode is determined (Simons et al., 2017). 
This travel behavior is based on factors that influence 
the choice of certain transport modes. Important 
factors for choosing a transport mode are travel time, 
costs, and preferences for flexibility and comfort 
(Johansson, Heldt & Johansson, 2006). Remarkable is 
that sustainability is not one of the factors influencing 
the choice of transport mode. In 2013, a research 
is done at the Elon University in the United States 
among students and employees. Here they examined 
if the belief that a pro-environmental action is important 
would lead to actually performing that action. One of the 
results showed that, especially students, perform pro-
environmental action regardless of the importance of 

LITERATURE REVIEW
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such an action. They showed that students do not take 
sustainability into account when choosing a transport 
mode, also the believe of employees in importance of 
sustainability did not influence the choice of using other 
types of transport mode. Therefore, to stimulate an 
alternative transport mode, there should not be focused 
on the awareness of the importance of a sustainable 
behavior, but, among other things, on factors that 
include infrastructure, the convenience of an alternative 
transport mode, economics, and the knowledge and 
values of environmental consciousness (Durr, Bilecki & 
Li, 2017).

Currently, in order to get people using sustainable 
transport, the focus is on stimulating people to use 
another mode of transport instead of the car; public 
transport, like trains and buses. However, it is very 
difficult to change people’s perspective on their choice 
of transport mode, which is due to the behavior of 
people. In this behavior people overvalue the benefits 
of the things that they are used to. As a result, they will 
continue their habit and it is not easy, in this case, to 
change to another transport mode (Gourville, 2006). 

Obviously, in cities where there is an increase of the 
use of public transport, together with pedestrians and 
bicycles, the level of sustainability is higher than in cities 
which are private car focused (Persia, Cipriani, Sgarra, 
& Meta, 2016). Nevertheless, towards the future with 
the upcoming electric car, public transport will not be 
the only sustainable option anymore. As a result, there 
cannot be assumed that only cities with a focus on 
public transport have high rates of sustainability. 

However, what is sustainable mobility? In 2011, Stichting 
Wetenschappelijk Onderzoek Verkeersveiligheid 
(SWOV) states that sustainable mobility can be defined 

as an environment friendly form of mobility (Stichting 
Wetenschappelijk Onderzoek Verkeersveiligheid 
SWOV, 2011). Therefore, sustainable transport are 
vehicles which are electric power fueled. This electric 
fuel should also be generated in a sustainable way. 
Wind and solar energy have a lot of potential and can 
be extended to generate more electricity. This extension 
can be done at workplaces, along highways, and at 
home. Through a combination of fast charging and slow 
charging, the charging infrastructure for electric vehicles 
will be enhanced. As a result, the electric car becomes 
a competitor of public transport. The advantages of 
implementing electric private cars and electric public 
transport, are the improvement of air quality, and the 
reduction of carbon emissions what will subsequently 
improve the health of many people (Erickson & Jennings, 
2017).

Therefore, the challenge that future cities are facing 
is how to become sustainable. The high standards of 
livability in the cities attracts more and more people to 
the city, however at the moment these high standards 
are provided by unsustainable energy sources. As a 
consequence, the infrastructure of the city has to become 
sustainable, what includes not only the adaptation to a 
sustainable transportation system, but includes also 
the adaptation of sustainable solutions for the water/
wastewater system, the power grid, the telecom lines, 
and the building stock. These several infrastructure 
systems of the city are connected to and dependent of 
each other. Towards the future this connection between 
the systems will probably increase which creates a 
‘networked’ infrastructure (Derrible, 2016). ICT plays 
an important role here and a ‘smart’ city is created. In 
the article of Simon Elias Bibri and John Krogstie (2017) 
the term smart city is defined by Townsend in 2013. He 
stated that in a smart city a combination is created of ICT 



13

of the literature study, assumptions can be made that 
will be used in the design scenarios. The outcome of 
the design scenarios will give insight in the impact of 
autonomous vehicles on the built environment. The built 
environment consists of the infrastructure, the urban 
space, and the architecture. 

and infrastructure, architecture, every day objects, and 
our own bodies in order to solve social, economic, and 
environmental problems (Bibri & Krogstie, 2017). Smart 
solutions will be used in order to create a sustainable 
infrastructure.

Transport systems will be one of the most important 
systems in smart cities in the future and they will 
become connected. The autonomous vehicle, which 
is one of the ‘smart’ solutions in order to create more 
sustainable transport, will contribute to this connectivity. 
These vehicles are connected with each other, and with 
the infrastructure. Besides, these vehicles are provided 
with massive data. As a result, the vehicles are able 
to make their own decisions (Chen & Englund, 2017). 
Manufacturers of autonomous vehicles promise that the 
safety will increase, parking spaces are reduced, and 
there will be less congestion (Fagnant & Kockelman, 
2015). 

Research into the field of autonomous vehicle is mainly 
focused on the technical aspects of autonomous vehicles 
and on the impact of autonomous vehicles on safety 
and congestion (Haboucha, Ishaq & Shiftan, 2017). 
However, there is very little research done on the effects 
of autonomous vehicles on the infrastructure, the urban 
space, and built environment. For example, questions 
about what will happen with the space that is not used 
for parking anymore are not answered yet. Therefore, 
in the literature research of the graduation project 
the focus will be on two studies of scenarios in which 
autonomous vehicles are the main mode of transport. 
In these studies, some transitions in the infrastructure 
that have to be made to optimize the performance of 
autonomous vehicles are shown. With the outcomes 

Research gap



14



15

LITERATURE STUDY



16

Everything Everything, 
with some 
assistance

Everything, with 
some assistance

Regaining control 
within 10-15 sec

Back-up

Adaptive cruise 
control 
OR
Automatic braking 
system

Adaptive cruise 
control 
AND
Automatic braking 
system

Almost full control

(for example not 
during exits of 
freeways etc)

Almost full control

(for example not in 
bad weather)

Everything

Car

Driver

Level 0 1 2 3 4 5

Source: Based on graphic of Sutliff (n.d.).

Figure 1: six levels of the development of autonomous vehicles determined by SAE International (Society of 
Automotive Engineers) 
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Autonomous vehicles, also known as self-driving or 
automated vehicles, are an upcoming industry. With 
computers and sensors human drivers will be replaced in 
the future. This term autonomous vehicle is a commonly 
used term nowadays, however, many people think it is 
a fully autonomous vehicle (Boekraad, n.d.). Therefore, 
it is a bit of a misleading term, because the term is also 
used for vehicles with just a few autonomous functions. 
The National Highway Traffic Safety Administration 
(NHTSA) of the US government gives a clear definition 
of what is meant with an automated vehicle. They define 
the automated vehicles as vehicles that have at least 
some safety-critical control functions (like steering, 
accelerating, or braking) that do not have any direct 
input of the driver (Center for Transportation Research, 
2017).

The development of autonomous vehicles consists 
of six levels. These levels are determined by SAE 
International (Society of Automotive Engineers) in 2014 
and show the increase of driving tasks taken over by the 
vehicle. The first level is level 0 in which the driver does 
everything; steering, accelerating, and braking. Level 
1 is the first level that starts with some automation by 
the vehicle. Also in this level the driver does everything, 
but there is some assistance of the vehicle like adaptive 
cruise control or an automatic braking system for certain 
circumstances. In the following level; level 2 are at least 
two functions taken over by the vehicle. For example, a 
combination of adaptive cruise control and lane keeping 
support. The driver remains in control and must be able 
to intervene at any moment. In level 3 the vehicle is in 
full control under certain circumstances and the driver 
is needed when the vehicle asks for it. Here, the driver 
can be seen as a back-up. A critical point in this level 
is whether the driver is able to take over control fast 
enough. The subsequent level is level 4 in which the 

vehicle has full control under certain circumstances 
again. Also in this level the driver is used as back-up. 
The difference with level 3 is when the driver does not 
respond the vehicle will stop itself at a safe location. 
In the last level; level 5, the vehicle is able to have full 
control under every circumstances and the driver is not 
needed anymore (Morsink, Klem, Wilmink, & De Kievit, 
2016).

LITERATURE STUDY

DEFINITION

AUTONOMOUS VEHICLES (AV)
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With the upcoming trend of autonomous driving several 
beneficial assumptions are made. A main beneficial 
assumption is that the safety will increase. Currently, 
about 90 till 99 percent of all incidents and crashes 
the responsibility can be partially or fully found in the 
human behavior (Victor, Rothoff, Coelingh, Ödblom, & 
Burgdorf, 2017). Factors like inattention, distraction, 
or speeding are main causes of crashes (Fagnant & 
Kockelman, 2015). Taking away the human aspect, the 
amount of injuries can be reduced (Victor et al., 2017). 
This will also reduce the stress of drivers, especially 
during congestion (Center for Transportation Research, 
2017). When 10 percent of the market becomes an 
autonomous vehicle, there is assumed that crashes 
and injury rates will be reduced with 50 percent. This 
will be the result of less people running red lights, and 
less crashes due to distraction, and alcohol or drugs. 
When the market will be penetrated for 90 percent with 
autonomous vehicles, it will become 90 percent safer. 
This will be the result of less vehicles driven by human, 
so the human factor is almost eliminated (Fagnant & 
Kockelman, 2015).

Another assumption is that the road capacity will 
increase. An important reason for this assumption is 
that the reaction time will be shorter for autonomous 
vehicles compared to human drivers. However, the 
exact percentages of the capacity increase differ from 
each other in several studies. This can also be seen 
in the assumption that the accessibility will increase. 
This is for both aspects probably due to the fact that 
the studies use different amount of travel demands. 
Some studies include empty autonomous vehicles and 
the travel demand of new users, other studies do not 
include these two factors (Meyer, Becker, Bösch, & 
Axhausen, 2017). When trip requests are optimized by 
smarter vehicles the passenger flow becomes better 
which leads to an increase of vehicle occupancy. So, 

on one hand, with shared driving the amount of vehicles 
will decrease, but on the other hand, there will also be 
empty vehicles on the road (Center for Transportation 
Research, 2017). These factors have an influence on 
the accessibility and also the road capacity. Therefore, 
exact numbers of increase can not be given (Meyer et 
al., 2017). 

Furthermore, another benefit is that a new group of users 
will be introduced. When fully autonomous vehicles are 
usable, a new group, which consists of people who 
are not able or allowed to drive, have a new form of 
transportation to travel with. Children, disabled, and 
elderly people can profit from this (Meyer et al., 2017).

Other advantages are that fuel will be saved due to 
smoother braking and speed adjustments. Besides, the 
autonomous vehicle will make efficient route choices, 
and uses the space of a lane more efficiently with 
shorter gaps between vehicles (Fagnant & Kockelman, 
2015). As a result, less fuel is used and emissions 
decrease (Center for Transportation Research, 2017). 
Also the travel costs will be reduced, traveling becomes 
more comfortable (Meyer et al., 2017), congestion will 
be reduced, and land use for city planning becomes 
more efficient (Victor et al., 2017). The reduction of 
congestion will not only be the cause of an autonomous 
vehicle. An important technology is the communication 
between vehicles (vehicle-to-vehicle, V2V) and between 
vehicles and infrastructure (vehicle-to-infrastructure, 
V2I). This makes it possible for autonomous vehicles to 
detect problems in an early stage and anticipate on it. 
However, without this technology the congestion will still 
decrease due to the less crashes that occurs and due 
to minimizing accelerations and braking in traffic which 
creates a smoother traffic flow (Fagnant & Kockelman, 
2015).

BENEFITS AND CONSTRAINTS
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Despite these benefits, the developments in autonomous 
driving are also facing several barriers. In each level the 
costs, reliability, and legislation are a main barrier. In 
autonomous vehicles many intelligent technologies are 
implemented. Currently, the costs of these technologies 
are very high which makes the vehicles very expensive. 
This barrier can be overcome over time (Center for 
Transportation Research, 2017); due to large-scale 
production and technological progress the affordability 
will increase (Fagnant & Kockelman, 2015). One of 
the problems that should be solved in the legislation is 
the problem of responsibility. When the human aspect 
is taken away, the problem of who is responsible in an 
accident arises (Victor et al., 2017).

Another barrier are the concerns about security. The 
autonomous vehicles are connected with each other 
which creates a large connected network. Besides, 
the control of the vehicle is done by computers which 
are vulnerable for attacks (Center for Transportation 
Research, 2017). Information in the form of data, 
which is collected by the vehicle, is very sensitive, but 
currently it is the most common cyber-attack. These sort 
of attacks will be seen more than sabotaging a system 
(Fagnant & Kockelman, 2015). Privacy-issues and 
cyber-security are therefore important concerns (Center 
for Transportation Research, 2017).

Furthermore, there are still several challenges that have 
to be dealt with. The biggest challenge of an autonomous 
vehicle is the design of a system that performs safely in 
every situation. The different movements of a person, 
like walking, sitting, riding a bike, lying down, or partly 
hidden are difficult for sensors to recognize. In addition, 
poor weather makes it difficult for the sensor to detect. 
Fog, snow, ice, and reflective road surfaces can disturb 
the sensors of an autonomous vehicles. Besides, 

computers have more difficulty with identifying the 
material than humans. It is important that autonomous 
vehicles act properly when an object is in front of it. 
Therefore, it is important that vehicles recognize if the 
object is a box of cardboard or a concrete block. These 
challenges have to be overcome in order to make fully 
autonomous vehicles useful (Fagnant & Kockelman, 
2015). 
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The development of autonomous vehicles along the 
six automation levels is already going on for several 
years. Many car manufacturers offer already cars 
with automation level 1 or 2; adaptive cruise control, 
lane keeping systems, parking assist systems, on-
board navigation or a combination of them (Fagnant 
& Kockelman, 2015). Nevertheless, up to now the 
amount of these vehicles is not large, but it is gradually 
increasing (Morsink, Klem, Wilmink, & De Kievit, 2016). 
The expectation is that various market players will aim 
at different automation levels. As a result, the vehicles 
will not be released along the development of the six 
levels (Morsink et al., 2016). Besides, there will also be a 
transition period. Regular cars will stay on the road for at 
least one decade (Center for Transportation Research, 
2017). Therefore, there will be a mix of vehicles on the 
road with different automation levels. 

Currently, vehicles with automation level 3, which are in 
full control under certain circumstances, are being tested 
(Alessandrini, Campagna, Delle Site, Francesco, & 
Persia, 2015). However, with different car manufactures 
focusing on vehicles with different SAE levels it is hard 
to predict when the autonomous vehicle with level 5 is 
introduced. Nevertheless, in order to give some specific 
term about when to expect some sort of autonomous 
vehicles on the road; there is expected that in 2030 
five to fifteen percent of level 3 autonomous vehicles 
can be seen on the road. This is when the government 
acts passively in regulation. When the government is 
active the expectation is that fifteen to thirty-five percent 
of level 3 autonomous vehicles can be seen in 2030. 
Furthermore, a careful prediction about the replacement 
of regular vehicles with fully autonomous vehicles is that 
this is reached in 2075 (Morsink et al., 2016). 

CURRENT STATUS
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Public

Public transport

Private

Competing with public transport Competing with private transport

With other unknown passengers

UberCityMobil2 Tesla Model 3

Shared vehicle

Private

Figure 2: Three possible developments in autonomous vehicles

Sources: (CityMobil2, n.d.; Tesla, n.d.; Uber, n.d.).
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Besides the developments in autonomous vehicles, 
there is also another trend going on; car-sharing. With 
fully autonomous vehicles there can arise a modal 
shift (Meyer, Becker, Bösch, & Axhausen, 2017). A big 
benefit of autonomous vehicles is that it can become 
a combination between a private and public transport 
mode in which the advantages of both transportation 
modes are combined; communally-owned and shared 
vehicle (Haboucha, Ishaq & Shiftan, 2017). This shared 
vehicle can subsequently be distinguished in two other 
options; shared autonomous vehicle and dynamic-
ride sharing. Shared autonomous vehicles are an on-
demand service instead of being an owned product 
and does not take along any other passengers during 
the trip, while dynamic-ride sharing also picks up other 
passenger who travel from a similar origin to a similar 
destination (Krueger, Rashidi, & Rose, 2016). 

Shared autonomous vehicles can have the same 
benefits as private transportation, like providing a door 
to door service, being flexible, and offer the possibility to 
do non-driving activities during the ride which increases 
the comfort (Meyer, Becker, Bösch, & Axhausen, 2017). 
The shared autonomous vehicle will therefore be a 
competitor for traditional car ownership, due to the fact 
that the only change will be seen in the change from 
an owned product to an on-demand product. This 
will influence people’s perspective on traditional car 
ownership (Center for Transportation Research, 2017).

The benefit of shared autonomous vehicles above public 
transport is that the experience of the overall ride is 
much smoother than the overall ride of public transport, 
because the vehicle does not have to stop in order to 
take along other passengers. As a result, there will be 
more privacy, the availability of seats is guaranteed and 
the travel time can be used more efficiently. Besides, 

the shared autonomous vehicle has the potential to 
complement the network of public transportation by 
creating a last-mile solution and being a replacement 
for less frequently used routes (Krueger et al., 2016). 
At the moment, public transport is beneficial for a high 
demand of travelers; more than 20 passengers per 
departure. However, situations with a lower demand can 
profit from shared autonomous vehicles. This is due to 
the costs that will be lower, and it will be probably more 
comfortable and faster. With the reducing travel time 
the areas will also increase in accessibility. Therefore, 
the expectation is that public transportation will function 
in large agglomerations and play an important role in 
regional relations. In rural areas and smaller cities, 
the shared autonomous vehicle will be more profitable 
(Meyer et al., 2017). As a consequence, due to the 
costs and comfort level, shared autonomous vehicles 
become also a threat for public transportation (Krueger 
et al., 2016).

However, despite the benefits of shared autonomous 
vehicles, there is limited research done on the 
preferences of people and if there will be a modal shift in 
the future. Currently, there is mostly research conducted 
that is focused on technical aspects of autonomous 
vehicles and the impacts on safety and congestion. 
There is limited research done on the behavioral 
aspects and the motivations to use shared autonomous 
vehicles instead of public transportation or privately 
owned vehicles (Haboucha et al., 2017).

The limited research that can be found conduct a survey 
with future scenarios. The first research is explained 
in the article from Krueger, Rashidi, and Rose (2016). 
They conducted a survey among 435 residents of 
major metropolitan areas of Australia. In this research 
the results showed that the aspects travel time, 

PUBLIC VS PRIVATE
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waiting time, and costs determine the use of shared 
autonomous vehicles and the acceptance of dynamic-
ride sharing. Besides, the results also showed that 
shared autonomous vehicle with dynamic-ride sharing 
will more likely be used by young travelers. Furthermore, 
there was a strong relationship between the modal style 
of an individual and the tendency to choose a shared 
autonomous vehicle; people who already share cars 
are more likely to use shared autonomous vehicles 
with dynamic-ride sharing while people who almost 
exclusively use the private car are more reserved in 
using shared autonomous vehicles (Krueger et al., 
2016).

Another research is explained in the article of 
Haboucha, Ishaq and Shiftan (2017). In 2014, an online 
survey is distributed among 721 individuals in Israel 
and North America (the U.S. and Canada). The results 
showed that individuals with longer commutes; in time 
and distance, appreciate the benefits of autonomous 
vehicles more than individuals with shorter commutes. 
Besides, individuals who never use public transport and 
who have a low opinion of public transport are less likely 
to use shared autonomous vehicles. Furthermore, the 
research also showed that some policies also affect the 
use of shared autonomous vehicles. By increasing the 
parking prices, the regular vehicle will be discouraged. 
This factor encourages individuals to use autonomous 
cars, adjacent to it, more individuals choose the shared 
vehicle above the private vehicle. Also, by improving 
public transport and car sharing systems the use of 
shared autonomous vehicles in the future can be 
encouraged (Haboucha et al., 2017).

What can be seen in these studies is that it is difficult 
to make predictions whether there will be a shift to fully 
shared autonomous vehicles or that private ownership 

stays popular. This shift is dependent on the policies 
of the government and on the behavior of individuals 
(Haboucha et al., 2017). Therefore, hard conclusions for 
future scenarios cannot be drawn.
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For this research there are two studies used to investigate 
what the impact of autonomous vehicles might be on 
the infrastructure. The first study is done in the article of 
Maia & Meyboom (2017). In this study they made four 
scenarios and used it in a method to predict the impact 
of autonomous vehicles on several transportation 
modes. The outcome shows which transportation 
modes will be used in the future and it shows some 
changes in infrastructure (Maia & Meyboom, 2017). 
The second study is from Royal HaskoningDHV & TNO. 
They investigated which changes have to be made in 
infrastructure in two future phases; one phase is the 
transitional phase in which there is a mix of regular 
vehicles and autonomous vehicles and the other is a 
phase in which 100 percent of the autonomous vehicles 
is implemented (Morsink, Klem, Wilmink, & De Kievit, 
2016). Both of the studies show some impacts on the 
infrastructure.

The first study is explained in the article of Maia & 
Meyboom (2017). In this study, the ‘Shell’ method is 
used for future prediction of the impact of autonomous 
vehicles in order to make decisions in which benefits 
are maximized and problems are reduced. This method 
is used to investigate possible developments, but not 
for making hard predictions for the future. Therefore, 
this method can also be called ‘scenario learning’. In 
the study the context of the scenarios is the impact of 
autonomous vehicles on North American cities in the 
next 40 years. In order to define the structure of the 
scenario two factors are included that influence the 
development of autonomous vehicles. These factors 
are ‘regulatory forces and urban environmental forces’, 
and ‘lifestyle and market forces’. Both of them become 
an axis in the diagram which are shown in figure 3. The 
axis of ‘regulatory and urban environment forces’ is 

defined in two scenarios; the support for public transit 
and the support for autonomous vehicles. The support 
is defined as policies of the government which can be a 
financial support or a stimulation or hesitation to adapt 
to autonomous vehicles or public transport. The axis 
of ‘lifestyle and market forces’ is defined in two other 
scenarios; a progressive scenario in which the public 
accepts and adopts the technology of autonomous 
vehicles quickly, and a conservative scenario in which 
the public accepts and adopts the technology slowly. 
Together they create four scenarios which can also be 
seen in figure 3. Subsequently, these scenarios are used 
in the ‘scenario learning’ method in order to predict the 
effect of autonomous vehicles on several transportation 
modes. In figure 3 the outcome of this method is shown 
under the dotted line (Maia & Meyboom, 2017).

What can be seen in the diagram is that the first 
scenario contains a conservative factor ‘lifestyle and 
market forces’ and that the factor ‘regulatory and urban 
environmental forces’ is supporting public transit. 
This means that in this scenario the developments in 
autonomous vehicles are going slowly and the focus 
of the government is still on public transit. When this 
scenario is used in the ‘scenario learning’ method, the 
outcome shows that the interference of autonomous 
vehicles is little. In this situation, the main used mode 
of transport will be public transport and personal owned 
vehicles. From these personal owned vehicles, the 
majority will still be regular cars and a small part will 
be autonomous vehicles. As a result, there are nog 
big transformations in infrastructure; there will be no 
drastic changes in parking and there will only be a few 
dedicated lanes for autonomous vehicles. Therefore, 
when this scenario is used to predict the future with 
the model, there are not many changes in the current 
infrastructure (Maia & Meyboom, 2017).

IMPACT OF AUTONOMOUS VEHICLES

Study of Maia & Meyboom
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In the second scenario the factor ‘lifestyle and market 
forces’ is still conservative and the factor ‘regulatory 
and urban environmental forces’ is supporting 
autonomous vehicles. This means that in this situation 
the developments of autonomous vehicles are going 
fast, but the acceptance of the public is going slowly. 
This can be seen in the mix of vehicles that will be seen 
on the street in which the majority of families own at 
least one autonomous vehicle. When this scenario is 
subsequently used in the ‘scenario learning’ method 
the outcome shows that the amount of personally 
owned autonomous vehicles is increased. Together 
with the personally owned regular vehicles these two 
types of vehicles will be used mostly for transportation. 
Consequently, changes in infrastructure can be seen 
in dedicated lanes, roads and zones for autonomous 
vehicles. Besides, more intelligent systems will be used 
for infrastructure and due to the fact that traditional 
ownership of vehicles still exists the sprawl of cities is 
stimulated. As a result, this scenario shows that when 
the amount of autonomous vehicles increases the 
transformation in infrastructure has to change with it 
(Maia & Meyboom, 2017).

The third scenario has a progressive ‘lifestyle and 
market forces’ factor and the factor ‘regulatory and 
urban environmental forces’ is supporting public transit. 
In this scenario the implementation of autonomous 
vehicles can be seen in the public transit system via 
car sharing and experiments with buses. Subsequently, 
the outcome of this scenario, when it is used in the 
method, shows that autonomous vehicles are highly 
adopted in public transport. The amount of personally 
owned vehicles, whether they are autonomous or not, 
decreases. As a result, the amount of parking space 
will be reduced and there will be dedicated lanes for 
autonomous vehicles used for public transport. Besides, 
the sprawl of the city is controlled. This scenario shows 

that this automation can be very profi table for public 
transport (Maia & Meyboom, 2017).

In the last scenario, the factor ‘lifestyle and market 
forces’ is also progressive and the factor ‘regulatory and 
urban environmental forces’ is supporting autonomous 
vehicles. The acceptance of autonomous vehicles 
in this situation is high and developments in several 
services around autonomous vehicles are going fast. 
Subsequently, when this scenario is used in the ‘scenario 
learning’ method changes will be seen in the ownership 
of autonomous vehicles. The traditional ownership of a 
vehicle is replaced with several new types of ownership 
in autonomous vehicles. As a consequence, there will 
be no regular vehicles anymore and the use of public 
transport is decreased enormously. The infrastructure 
changes with it; there is an increase in road space, 
the sprawl of cities is big, and the infrastructure is fully 
adopted to autonomous vehicles. Therefore, when 
autonomous vehicles are fully implemented, changes 
can be seen in people’s perspective on ownership (Maia 
& Meyboom, 2017).

In conclusion, what can be learned from this study is 
that autonomous vehicles do infl uence which type of 
transport mode will be used in the future. When the 
government stimulates the technology of autonomous 
vehicles to be used in public transport, the amount of 
users of public transport will increase. However, when 
the government stimulates that the technology should 
be used for autonomous cars, the public transport 
system may disappear or change to a new form in 
which vehicles have other ownership models than the 
traditional one. Furthermore, all the scenarios show 
that changes in infrastructure have to be made. The 
changes which are mentioned are dedicated lanes, the 
implementation of intelligent systems and changes in 
parking. 
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Flow roads

Section of the road

Straight roads

Curve in the road

Insert to the road

Exit of the road

Level 5 autonomous vehicle

Width of lane

Road lines

Cross section of the road

Radius of the curve

Width of lane

Length of lane

Length of lane

The width of the lane becomes 
smaller.

Clear noticeable road lines are 
needed.

Smaller width of the road 
shoulder.
Smaller separation between 
driving directions.
Removal of speed limit signs.

The radius of the curve becomes 
smaller.

The width of the lane becomes 
smaller, but is broader compared 
to the width of the lane of straight 
roads.

The length of the acceleration 
lane decreases.

The length of the deceleration 
lane decreases.

No adjustments.

Digital and physical marked 
road lines are needed.

No adjustments.

No adjustments.

No adjustments.

No adjustments.

No adjustments.

Transitional phase

Figure 4: Impact on the infrastructure of flow roads

Source: (Morsink, Klem, Wilmink, & De Kievit, 2016).
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The second study that is used for this research is done 
by Royal HaskoningDHV & TNO. They performed a 
research on the relation between autonomous vehicles 
and the design of the roads. They investigated what 
an autonomous vehicle needs for infrastructure and 
how infrastructure influences the autonomous vehicles 
(Morsink, Klem, Wilmink, & De Kievit, 2016).

In this research a few basic assumptions are made before 
the relation between autonomous vehicles and the 
design was investigated. First of all, the three traditional 
pillars; human, vehicle, and road, are used to compare 
regular vehicles and autonomous vehicles. Currently, 
level 0; the regular vehicle is the common seen vehicle. 
In this situation there is an interaction between human, 
vehicle, and road. The human uses the observations 
of the road in order to drive the vehicle. The vehicle 
interacts with the road by its tires and other systems, 
like damping. In the future, when level 5 is reached, the 
human aspect does not play a role anymore and the 
interaction between road and vehicle becomes stronger. 
In this situation the vehicle observes the road in order 
to perform driving tasks. Therefore, the interaction circle 
consists only of the road and the vehicle. These driving 
tasks consists of three levels; strategic, tactical, and 
operational. The strategic level is about the choice of 
route, the tactical level about movement, like choice of 
speed, and changing traffic lane, and the operational 
level is about driving the vehicle; accelerating, braking, 
and steering. In the research of Royal HaskoningDHV 
& TNO the focus is on the latter two levels (Morsink et 
al., 2016). 

Secondly, other assumptions that are made are that 
only vehicles with at least four wheels will become 
autonomous in the future. As a result, slow road users, 

like pedestrians and cyclists, will be included in the 
research, but they will not automatize. There is also 
assumed that motorcycles will not become autonomous 
and will therefore not be seen in the future when level 
5 is reached. Motorcycles are thus not included in the 
research. The last assumption is the type of roads used 
in the research. There are three types of roads; flow 
roads, distributor roads, and access roads. The first 
type; flow roads, can be divided into motorways and 
expressways. Motorways have separated lanes, road 
shoulders, and grade-separated intersections, while 
this is not always the case with expressways. Besides, 
the speed limit of expressways is lower compared to 
motorways. The second type is distributor roads in 
which the intersections consists of several participants 
and several traffic flows, like intersections with traffic 
lights and roundabouts. The last type is access roads. In 
this type the intersections consist of several participants, 
like pedestrians and cyclists which cross each other 
uncontrolled. The research of Royal HaskoningDHV 
& TNO will focus on flow roads and distributor roads, 
because these types of roads will mainly be influenced 
by the implementation of autonomous vehicles (Morsink 
et al., 2016).

For the investigation of the relation between autonomous 
vehicles and the design of roads there is examined 
what the influence of autonomous vehicles is on several 
sections of the road. The sections of the road which are 
examined are a straight road, a curve in the road, an 
intersection, a roundabout, an exit of the road, and an 
insert to the road. The influence of autonomous vehicles 
on these aspects are first investigated with the condition 
that level 5 of autonomous vehicles is reached. 
Subsequently, there is investigated what the influences 
are on these aspects in the transitional phase. This is 
done for both types of roads; the flow roads and the 
distributor roads (Morsink et al., 2016).

Study of Royal HaskoningDHV & TNO 
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Distributor roads

Section of the road

Straight roads

Curve in the road

Intersection

Roundabout

Level 5 autonomous vehicle

Width of lane

Road lines

Cross section of the road

Radius of the curve

Width of lane

Cross section of the 
intersection

Cross section of the 
roundabout

The width of the lane becomes 
smaller.

Clear noticeable road lines are 
needed.

Smaller width of the road shoulder.
Smaller separation between driving 
directions.
Removal of speed limit signs.

The radius of the curve becomes 
smaller.

The width of the lane becomes 
smaller, but is broader compared 
to the width of the lane of straight 
roads.

Removal of speed limit signs.
Surface of the intersection can 
become smaller. *
The level of lightning is determined 
by the presence of slow traffic.
The layout of the intersection 
changes to a layout with no 
multiple lanes and positioning 
lanes. **

The center island at the roundabout 
becomes more transparent.
The level of lightning is determined 
by the presence of slow traffic.
The layout of the roundabout 
changes to a layout with no 
multiple lanes and positioning 
lanes. **

No adjustments.

Digital and physical marked 
road lines are needed.

No adjustments.

No adjustments.

No adjustments.

No adjustments.

No adjustments.

Transitional phase

Figure 5: Impact on the infrastructure of distributor roads

* Two conditions in order to make it possible; the largest vehicle with its biggest turning radius determines the size of the 
intersection and autonomous vehicles are separated from slow road users.
** One condition is that slow traffic is not present or treated separate at the intersection.

Source: (Morsink, Klem, Wilmink, & De Kievit, 2016).
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First, the influence on the sections of flow roads is 
investigated in which level 5 of autonomous vehicles is 
reached. The first section of the road is straight. Changes 
will be seen in the width of the lane, the road lines and 
the cross section of the road. Autonomous vehicles 
have the ability to determine the position on the road 
more precise. As a result, their position will be constant 
with less changes and the width of the lane can become 
smaller. Subsequently, there are changes in road lines. 
Road lines are important for autonomous vehicles to 
determine their position on the road. Therefore, both 
sides of the road need clear noticeable lines in order 
to determine the safest position in all weather and light 
conditions. It is desired that a combination of marks is 
used, for example, a combination of visual noticeable 
marks, digital noticeable marks, and magnetic marks. 
Also the cross section of the road will experience some 
changes. A first change will be a smaller width of the 
road shoulder; the emergency stopping lane. The road 
shoulder is still needed in order to secure an autonomous 
vehicle with failure, however, due to the communication 
between autonomous vehicles, other vehicles are able to 
anticipate on this failure and the width of road shoulders 
can be reduced. Another change in the cross section of 
the road is the size of a separation between the driving 
direction. This separation is still needed for the safety 
when an autonomous vehicle fails, however, the size 
will be reduced. A last change in the cross section will be 
the removal of speed limit signs. Autonomous vehicles 
have access to static speed limits via their digital map 
on board. Dynamic speed limits can be accessed via 
signals alongside the road, via communication between 
vehicles, or the traffic control center. As a result, the 
speed limit signs can be removed (Morsink et al., 2016).

The second section of flow roads are curves in the road. 
A first change will be seen in the radius of the curve. Due 
to the information of their on-board map, autonomous 
vehicles are timely informed of the curve in the road. 
As a result, due to the adaptation of the speed at the 
right time, the radius of the curve can become smaller. 
Another change will be seen in the width of the lane. 
The steering of an autonomous vehicle in a curve will 
be more precise than of a non autonomous vehicle. 
Therefore, the width of the lane can become smaller. 
However, due to sensitivity of the deviations in a curve, 
the width of the lane will be broader compared to the 
width of the lane of straight roads (Morsink et al., 2016).

The last section of flow roads is the insert lanes to the 
road and the exit lanes of the road. The information map 
of autonomous vehicles gives the vehicle information 
about the location, the length, and the amount of 
deceleration and acceleration lanes. Together with the 
communication between vehicles, the autonomous 
vehicle is able to detect other vehicles and perform the 
maneuver safely. There is expected that this maneuver 
will be executed more smooth by autonomous vehicles 
compared to regular vehicles with a human aspect. 
Therefore, there is assumed that the length of these 
deceleration and acceleration lanes will decrease 
(Morsink et al., 2016).

Subsequently, the influence of autonomous vehicles on 
the sections of distributor roads is investigated. Also, 
with this type of road there is first looked at the situation 
in which level 5 of autonomous vehicles is reached. 
The influence of autonomous vehicles on the sections 
‘straight roads’ and ‘curve in the road’ are similar to the 
influence on these sections of the flow roads. Another 
section that is investigated are the intersections. 

Flow roads

Distributor roads

Only autonomous vehicles
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Information about the distance towards the intersection, 
the characteristics of the intersection, and the speed 
limit of the intersection are gained by the autonomous 
vehicle through their on-board maps. As a result, there 
is no need for speed limit signs. Furthermore, when 
crossing the intersections goes fluently and with little 
traffic, the surface of the intersection can become 
smaller. However, there are two conditions in order to 
make this possible; the largest vehicle with its biggest 
turning radius determines the size of the intersection 
and autonomous vehicles are separated from slow 
road users, like cyclists and pedestrians. Another 
change of the intersections are the lights of streetlamps. 
Currently, the level of lightning is determined by the 
ability of observation of the human. When level 5 of 
autonomous vehicles is implemented, the level of 
lightning is determined by the presence of slow traffic. A 
last change may be the layout of the intersection. When 
level 5 is for 100 percent implemented, the layout of the 
intersection can be changed to a layout in which there 
are no multiple lanes and positioning lanes. Through 
communication between vehicles there is determined 
which vehicle has priority. Also in this situation a 
condition is that slow traffic is not present or treated 
separate at the intersection (Morsink et al., 2016).

The last section that is investigated are the roundabouts. 
Roundabouts are still useful for autonomous vehicles. 
Initially, the roundabouts are chosen in order to reduce 
the speed at intersections which enhances the safety. 
Besides, there are also less points of conflict than at 
regular intersections. The latter aspect will be beneficial 
for autonomous vehicles. With less points of conflict, 
the negotiation between vehicles about who has 
priority decreases. The decision-making process of 
autonomous vehicles will increase. Furthermore, the 
layout of the center island at the roundabout changes. 

At the moment, the center island has little transparency 
in order to make the roundabout visible for the human 
driver. However, autonomous vehicles need a center 
island that has a lot of transparency in order to detect 
other vehicles with their sensors. Lastly, also the level 
of lightning is with roundabouts determined by the 
presence of slow traffic and the layout of the lanes at 
the roundabout may change to a layout with no multiple 
lanes and positioning lanes (Morsink et al., 2016).

After the investigation of the situation in which level 
5 autonomous vehicles are fully implemented, the 
research of Royal HaskoningDHV & TNO subsequently 
investigated what the influence of autonomous vehicles 
on several sections of the road are in the transitional 
phase. In this phase there is a mix of traffic which 
consists on one hand of regular vehicles and vehicles 
till level 2 and on the other hand of autonomous vehicles 
(Morsink et al., 2016).

The influence of autonomous vehicles in a transitional 
phase are limited. It is likely that the influences are 
mostly seen on roads with many road lanes, because a 
part of these road lanes can be reserved for autonomous 
vehicles with a special design. In other situations, the 
human driver is leading in the design of the roads in order 
to remain safe and comfortable. Nevertheless, there are 
several principles in the transitional phase, which often 
differ from the principles in which autonomous vehicles 
are fully implemented (Morsink et al., 2016).

First of all, for each section of the road it is important 
that road lines are not only digitally, but also physically 
marked. Both the human driver as well as the sensors of 
autonomous vehicles need to be able to observe the road 
lines. Secondly, the width of the lanes cannot become 

Transitional phase
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smaller. Regular vehicles with human drivers need the 
current width of the lanes, as a result, not every lane can 
become smaller. An intermediate solution would be that 
vehicles with a higher level of automation have their own 
road lane which is smaller compared to the other lanes. 
Thirdly, also the road shoulder, the separation between 
driving directions, and the radius of the curve in a road 
cannot become smaller yet. Besides, speed limit signs 
can also not be removed. This is all due to the human 
aspect. Fourthly, the intersections will not transform, 
because the autonomous vehicle needs to adapt to the 
human driver in order to prevent confusion of the human 
driver. Lastly, the center island at the roundabout need 
changes in order to facilitate both the human driver as 
well as the autonomous vehicle. A balance should be 
found between being transparent and not transparent 
(Morsink et al., 2016).

What can be concluded from this study is that the 
implementation of autonomous vehicles is going in 
phases. First there will be a transitional phase with a 
mix of automated vehicles and non automated vehicles 
and eventually this will lead to a situation with only 
autonomous vehicles. In these two phases there are 
different types of infrastructure needed; in the transitional 
phases the infrastructure is mostly based on the human 
aspect and in the final phase the infrastructure is based 
on autonomous vehicles. Therefore, it is hard to make 
adjustments on the current infrastructure. In the existing 
situation it is likely that the autonomous vehicle will have 
to adapt to the vehicle with a human driver and that there 
are special sections reserved for autonomous vehicles. 
In the future, it is possible that new developed areas 
focus on the infrastructure for autonomous vehicles.

The studies of Maia & Meyboom and Royal 
HaskowningDHV & TNO show both that the higher 
SAE levels of autonomous vehicles require new 
infrastructure, whether the automation is find in public 
or private transport. However, what can be seen in the 
research of HaskoningDHV & TNO is that before every 
vehicle becomes autonomous there will be a transitional 
phase with a mixture of different transport modes; 
automated and non-automated. The consequence is 
that the infrastructure can not fully adapt to autonomous 
vehicles yet, because the infrastructure will change to 
such an extent that it is impossible for human drivers 
to drive safe and comfortable. It is most likely that the 
infrastructure in the transitional phase will already adapt 
in some aspects to autonomous vehicles, but the biggest 
transformation will be seen when the autonomous 
vehicle replaces the regular vehicle. Furthermore, there 
can be assumed that autonomous vehicles are equipped 
with communication systems between vehicles and the 
vehicles can communicate with the road.

Nevertheless, some adjustments in infrastructure as 
a result of the impact of autonomous vehicles on the 
infrastructure can be drawn from these studies. When 
there is looked at the effects in the situation where all 
vehicles are autonomous, some general adjustments 
are seen. A first change is the implementation of 
intelligent communication systems along the roads, as 
a result of which there will be no physical signs along 
the roads. Other changes are the reduction in width 
of lanes, and the layouts of intersections will change. 
When there is looked at the effects in the transitional 
phase less changes can be seen. Alongside the already 
existing roads there will be dedicated lanes which 
are focused on autonomous vehicles. Lastly, some 
intelligent systems will be implemented along the roads, 
like digital marked road lines.

Conclusion of studies
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From this research several assumptions can be drawn in 
order to create a context for the design part in the second 
semester of the graduation studio. In the literature study 
can be seen that there will be two phases; a transitional 
phase in which there will be a mix of non-automated 
and various levels of automated vehicles, and a future 
phases in which there will be only autonomous vehicles 
with SAE level five. The assumptions are divided in 
these two phases.

First, there will be a transitional phase. In this phase 
there will be a mixture of regular vehicles and automated 
vehicles. At the moment, the regular vehicles are often 
powered by petrol, are mainly private, and are based 
on a human driver which need physical signs along the 
road. However, there are already some autonomous 
vehicles with SAE level one and two available. Over 
time, the amount of these autonomous vehicles will 
increase and other autonomous vehicles with the 
levels three to five will be added to this. It is likely that 
these vehicles will become electric and need besides 
the physical signs, also some intelligent systems along 
the road. Furthermore, these autonomous vehicles 
will both be used privately and shared. Therefore, in 
the transitional phase there will be a mix of regular 
vehicles and autonomous vehicles with level one to 
five. These various vehicles are both electric as well as 
petrol powered and will be used privately and shared. 
Lastly, due to the fact that autonomous vehicles need 
different infrastructure compared to regular vehicles, 
it is likely that there will be dedicated lanes or zones 
for autonomous vehicles with SAE level five. The 
infrastructure for regular vehicles still need physical 
signs, but will have also some intelligent systems for the 
autonomous vehicles with levels one to four. 

After the transitional phase there will be a future phase 
in which only autonomous vehicles with SAE level five 
will be seen. The developments in electric vehicles is 
also going very fast, as a consequence, there will be 
assumed that all autonomous vehicles are electric 
powered in the future. Furthermore, due to the trend of 
car-sharing there is assumed that the vehicles are not 
privately owned anymore in the future. There will be only 
shared vehicles which can be used both privately as 
well as with other unknown passengers. As a result, the 
autonomous vehicle will compete with public transport; 
the public transport system at the Brightlands campus of 
Maastricht is part of a route in a rural area and is a less 
frequently used route. In addition, public transport is 
beneficial for a high demand of travelers. Therefore, there 
will be assumed that the shared autonomous vehicle will 
be a big competitor for the public transport system at 
the Brightlands campus of Maastricht and might even 
replace the system. Lastly, with these conditions in the 
future phase the infrastructure will have some changes; 
the width of lanes can be reduced, there will be only 
intelligent systems along the road instead of physical 
signs, and the amount of parking places decreases. 

These assumptions will be used as a starting point for 
the design of the Brightlands campus in Maastricht. A 
design will be made for the transitional phase. It will be a 
flexible design in order to be prepared for a future phase 
in which only autonomous vehicles are seen. Eventually, 
with this design can be seen how the influences of 
autonomous vehicles look like and if it is desired to start 
now with making adjustments to be prepared for the 
future.

ASSUMPTIONS
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Scenario 1: Speed pedelec - spatial effects

Scenario 2: Connected and autonomous vehicles - spatial effects

Micro scale

Micro scale

Meso scale

Meso scale

Macro scale

Macro scale

Major savings on parking space
          Investment in adequate bicycle parking (48.000!)

Challenge: mixing traffic of different speeds
                                                         Separate infrastructure for speed pedelecs required

   Reduced safety, noise, air quality contours: higher urban density

   Speed pedelec is individual mode: reduces hierarchy in the network 
     Demand for public transport?

Major savings on parking space
      Waiting areas for drop off
                                       Major investment in parking city outskirts (120.000!)

Shared space
                                                        Separate infrastructure for CAV
                               Double traffic volume – much more road infrastructure required

   Reduced safety, noise, air quality contours: higher urban density

                                 CAV is individual mode: reduced hierarchy in the network
                                                                                                              Better accessibility rural areas

      Goods deliveries at night 

Figure 6: Scenarios made by Mark Stemerding

Source: Presentation of Mark Stemerding on 28 January 2018.
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In the last week of January 2018, the Asian-European 
Co-Lab (AECL) on Urban Mobility Futures organized the 
Winter school ‘Urban nodes & Places’ at the University 
of Technology of Eindhoven. This Winter school was 
about the future of mobility and how it will change our 
cities. For my research I went to several lectures that 
experts gave about this topic. A few interesting lectures 
that can contribute to my research are summarized in 
this section.

The first lecture was given by Mark Stemerding. He 
is Program Manager Mobility Services at Goudappel 
Coffeng. Stemerding talked about three smart mobility 
trends that can be seen in cities in the Netherlands; the 
speed pedelec, connected and autonomous vehicles, 
and Mobility as a Service. With these trends four 
scenarios are made. 

The first scenario is that the speed pedelec becomes 
the dominant commuter modality. The spatial effects of 
this scenario were shown on three scales; micro scale, 
meso scale, and macro scale. An effect that can be seen 
on micro scale is that the amount of parking spaces is 
reduced. Subsequently, several effects can be seen on 
meso scale and macro scale; there should be invested in 
parking spaces for bikes, the different speeds between 
bicycles should be facilitated in infrastructure, and the 
question arises what would happen with the demand for 
public transport? 

The second scenario is that the technology changes, 
so connected and autonomous vehicles (CAV) are 
implemented, but the car ownership remains individual. 
An important aspect in this scenario is that parking 
spaces can be reduced within the city and will be 

moved to the city outskirts. As a result, the traffic volume 
increases due to the empty cars on the road.

Scenario three is that Mobility as a Service (MaaS) 
replaces car ownership. In this scenario public transport 
will become an important modality. Spatial effects 
on micro scale are that road capacity decreases, the 
amount of parking spaces reduces and transport hubs 
will become multifunctional. 

In the last scenarios the three trends are combined. As 
a result, there will be different traffic areas. The first area 
is the city center which will become car free. Around this 
center there are two different areas; there will be a higher 
density area which will become a shared space, and 
there is a lower density area which will have separated 
flows. Around these areas there is the ring road which 
allows higher speed and is the location where the park 
and rides are facilitated.

The following lecture, after Mark Stemerding, was given 
by Maarten Neeskens, founder and CXO Beamrz. His 
lecture was about Mobility as a Service (MaaS). At the 
moment there are many separate apps which provides 
a certain shared mode of transport and are focused on 
the modality instead of the user. The company Beamrz 
is in the meantime trying to create one app in which all 
modes of transport are included and which is focused on 
the user. During this process of creating an application, 
they are encountering several problems. The biggest 
problem is that companies have a fear to change; 
companies possess a lot of data about their transport 
mode, however, they do not desire to share this data 
which is needed in order to make a MaaS system 

WINTER SCHOOL ‘URBAN NODES & PLACES’

Lecture Mark Stemerding

Lecture Maarten Neeskens
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Scenario 3: MaaS - spatial effects

Scenario 4: Three trends combined

Micro scale Meso scale Macro scale

Major savings on parking space
                           Investment in hubs for car sharing, public transport, shared bikes.
                                       Increased demand for public transport

Less road capacity required

   Reduced safety, noise, air quality contours: higher urban density

     More hierarchy in the network, 
     more concentration around hubs

Multifunctional hubs

Source: Presentation of Mark Stemerding on 28 January 2018.

Figure 7: Scenarios made by Mark Stemerding
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workable. The focus of companies is too much on their 
modality instead of the user which is preferred by a 
MaaS system. Nevertheless, the company of Maarten 
Neeskens is trying to remove this fear and create a 
complete application.

Another lecture during the Winter school was given 
by Kersten Nabielek. Due to new technologies, the 
uncertainty among future mobility is increasing. 
Therefore, the lecture of Nabielek was about how to plan 
with this uncertainty. He explained that planning can 
be done according to four scenarios in which different 
policies are used. These policies are based on the 
question what kinds of cities and societies can arise in the 
future. The first scenario is Market Place (Beursplein). 
In this scenario there are big differences between the 
success and possibilities of people. As a result, there 
will be a big contrast between rural areas and strong 
cities. It is based on the idea that people who can afford 
it have private cars. The second scenario contains local 
neighborhoods/strong communities (Eigenwijk) in which 
ambitions in sustainability and economy are achieved 
by letting people live in connected neighborhoods in 
which everything is shared. Scenario three is top down 
sustainability (Ecocratië). There will be a strong national 
government and the citizens have to think carefully 
about what mobility they will use. The last scenario is 
living in a bubble/parallel worlds (Bubbelstad). There will 
be two types of bubbles; a smart and fast bubble, and a 
slower bubble. The differences between these bubbles 
are big. With these scenarios Kersten Nabielek shows 
that towards the future the question should arise if the 
government should plan actively or if there should be a 
framework in which local communities and companies 
can work.

Dominique Rouillard gave her lecture about the the 
future of the vehicle and the city in which she addresses 
the importance of the door to door mobility service. In this 
lecture she explained that an important feature of the car 
is that it is a door to door service with one transport mode 
and without interference. So, not the transport mode, 
but the service is the biggest advantage of the car. In 
the twentieth century the engine car defined the city with 
its noise and emissions. However, the car is changing 
and becomes an ecological and connected mobility; 
the ECV (Electric Connected Vehicle). Therefore, the 
question arises what will happen with the city; with its 
public space and the architecture.

This ECV is one of the trends that can be seen nowadays 
and influences urban territories. Other trends that can 
be seen is sharing, and the mobility is shifting from 
proximity to accessibility. So, not the distance, but the 
easiness of reaching a city becomes important. 

These last two trends can also be seen in the ECV 
when Rouillard explained a little bit more about the 
ECV. First of all, a big difference from mass transport 
is that the ECV is not replacing a transport system, 
but adds another transport system. Besides, they are 
noiseless, clean, light, communicating, shareable, and 
they will be autonomous very soon. Furthermore, they 
can have one, two, three or four wheels and go slowly. 
The electric bike is therefore also an ECV. When the 
speed of a vehicle changes, things in urban space will 
also change. For example, this can be seen with the 
Zagato Volpe; a slow, small electric car that can use the 
elevator to bring you to the office. This vehicle has the 
same service as a regular car, but the architecture of the 
city can change drastically. A slow speed is a quality of 

Lecture Kersten Nabielek

Lecture Dominique Rouillard
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architecture, so when different speed zones are created, 
the advantage of a regular car is gone and the shape of 
the city changes.

What can be concluded from these lectures is that there 
are several ways to see what is preferred in the future. 
A common aspect what can be seen in the lectures is 
that it is preferred that the amount of cars together with 
the amount of parking spaces should be reduced in the 
future. Besides, it is also important that the modes of 
transport become sustainable. Some of the lectures 
focus therefore on public transport, while others focus 
on the electric car. Interesting was the lecture given by 
Dominique Rouillard. Often the car is seen as a negative 
transport mode which causes pollution and congestion. 
However, Rouillard showed the positive side of cars 
and why there is no reason to get rid of the car. Her 
perspective on cars and why the service is so important 
was exceptional to hear.

Conclusion



44



45

ANALYSIS BRIGHTLANDS CAMPUS MAASTRICHT
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Figure 8: Overview of the Brightlands campus location in Maastricht

Maastricht

Brightlands Maastricht Health Campus

Geleen

Sittard

Heerlen

Source: (OpenStreetMaps, 2017).
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The Brightlands campus for health is located in 
Maastricht which is a city that origins from the Roman 
Empire. The name of the city is declined from the Latin 
name ‘Mosae Trajectum’. This means: ‘a place to cross 
the Maas’ (Inkom Maastricht, n.d.). The historical center 
is located around the Maas and the developments of 
the city were seen on both sides of the river; the city 
expended circular. As a result, currently, the Maas 
divides the city in two parts. 

The accessibility of Maastricht is very well due to the 
many highways; the A2 connects Maastricht to Sittard-
Geleen and even further to Eindhoven and Amsterdam. 
Also other important roads connect Maastricht to 
Heerlen, Aachen in Germany, and Hasselt in Belgium. 
The connection to other cities in the Netherlands can 
also be seen in the railway network. The train has an 
intercity to Amsterdam via Eindhoven. Besides, there is 
also a railway connection to Liège in Belgium, however, 
this is not facilitated very well.

ANALYSIS BRIGHTLANDS CAMPUS MAASTRICHT

MAASTRICHT
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Figure 9: Brightlands campus in Maastricht

Source: (OpenStreetMaps, 2018).
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The Brightlands campus for health is located along the 
highway A2 and is connected to this highway and also 
to the adjacent N278. With two main entrances and one 
smaller entrance, the campus is very well accessible for 
cars.

A2

BRIGHTLANDS CAMPUS MAASTRICHT
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Figure 10: Development plan Randwyck, 1969

Facilities with a 
regional scope

Main traffic 
structure

Village Heugem

Source: (Gemeente Maastricht, 1977).
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The Brightlands campus in Maastricht is a car focused 
area. With the many parking places and the position 
nearby the highway, the layout of the campus and 
the infrastructure is organized in order to facilitate 
the high amount of cars. In this analysis there will be 
investigated what the influences of the car are during 
the developments of the campus. 

In 1969 the municipality determined a general 
development plan of the area Randwyck with the aim 
to reserve space for facilities with a regional scope, 
like secondary schools, offices, conference centers, 
exhibition halls. Besides, the completion of the village 
Heugem must also be realized in this plan in order to 
create a viable village (figure 10). However, at the end 
of 1969 the development plan of Randwyck must be 
readjust due to the university with a medical faculty that 
settles in Randwyck (Gemeente Maastricht, 1977).

In this new development plan the aim of the former plan 
is maintained; space must be reserved for facilities with 
a regional scope. Large-scale functions that do not fit in 
the small-scale, historical city center should be relocated 
to zones around the city center. Randwyck was assigned 
as the zone to situate these functions, because over the 
years the focus of developments was directed at the 
west side of the city. In order to create a balanced city, 
the development should now focus on the east side of 
the city, which contains the Stationskwartier, the area 
Sphinx-Céramqiue, and Randwyck. Furthermore, the 
university that settles at Randwyck want to become a 
regional development center. The desire is to spread 
the accommodations for students across the area, 
locate the university nearby the city center, and merge 
with social, economical, and educational institutions. As 

Development plan Randwyck 1969

BRIGHTLANDS CAMPUS MAASTRICHT
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Figure 11: New readjusted development, circa 1980
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Source: (Gemeente Maastricht, 1977).
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a result, they exclude the creation of a campus in which 
students and educational institutions are concentrated 
on an independent district (Gemeente Maastricht, 
1977). 

Despite the fact that Randwyck becomes a zone with 
large-scale functions, the desire is to create a diverse 
scale of functions in order to create a lively area. The 
dwellings of the completion of Heugem can contribute 
to this. Nevertheless, it is not desired to create functions 
that compete with functions of the city center (Gemeente 
Maastricht, 1977).

Eventually, this resulted in a new development plan of 
Randwyck. In this plan two more aspects were included 
which also should be taken into account. The first aspect 
was the infrastructure; the railway and network of main 
roads caused a separation between the inner city center 
and Randwyck. Several over- and underpasses and 
similar functions at both sides of the networks should 
reduce this separation. The other aspect is about the 
completion of the village Heugem; in order to prevent 
the compression of Heugem, there should be a gradual 
transition between Heugem and the large-scale 
functions. The drawing of the development plan can be 
seen in figure 11 (Gemeente Maastricht, 1977).
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Figure 12: Translation development plan Randwyck-Noord, 1985

Source: (Gemeente Maastricht, 1991).
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In the following years the functions and main traffic 
structure is determined in plans and in 1985 a 
translation of these development plans of Randwyck-
Noord is made. In this drawing the intention is made 
clear that the neighborhood must function as a 
whole. The drawing can be seen in figure 12. In the 
subsequent years several buildings are built, however 
there is no connection between those buildings and the 
environment; companies created buildings that reflect 
their identity and image. According to the municipality 
the quality of the total area is not satisfying. Together 
with their experiences they gained from the Céramique 
project, the municipality decided to choose an architect 
that creates a consistent design for the area. Therefore, 
the designers Ungers and von Brandt are chosen to 
create a new consistent design (Gemeente Maastricht, 
1991).
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Figure 13: Development plan from Ungers and von Brandt, 1991

Source: (Gemeente Maastricht, 1991).



57

According to Ungers and von Brandt the aim of 
urbanism is to create coherence and structure which 
forms units. These units contribute to the quality and 
the attractiveness of the city as a whole. Each unit will 
be surrounded by greenery and natural areas if possible 
(Gemeente Maastricht, 1991).

Ungers and von Brandt determine three units in the 
neighborhood Randwyck-Noord; the Academisch 
Ziekenhuis Maastricht (AZM) and direct surrounding, 
the MECC, and the dwellings of Heugem. Their aim is 
to let the differences in the units come together; unity 
in diversity. For each unit is identified what is important 
(Gemeente Maastricht, 1991).

The first unit is the medical zone. The medical zone 
has a clear identity due to the buildings and orthogonal 
street pattern. Important elements in this area are the 
hospital, which will be extended, the university, and 
the Allee which gives access to Randwyck-Noord from 
the south. The second unit is the economical center in 
which the MECC is the central building. At the east side 
of the building a new central road is developed which 
will arrive at a small square. Furthermore, new offices 
will be developed at the west side of the MECC in order 
to create a complete area. The last unit is the residential 
area. This area will be completed by a few buildings 
directed at the Maas. Ungers and von Brandt added 
another unit; a central geometrical park surrounded by 
buildings (Gemeente Maastricht, 1991).

Besides these units, also other aspects were important 
for the design. First of all, the greenery. This structure is 
determined by two parks; the geometrical central park 
and the English landscape park. The English landscape 
park functions as a transition towards the residential 
area. Furthermore, the main access roads are guided 

by trees which creates green walls. The aim of this 
green structure is to establish clear structures and a 
better livability. The second aspect is the infrastructure. 
The most important modes of transport in the area are 
public transport and slow traffic. The plan for bicycle 
paths already exists, but the plan for public transport has 
to be developed. It is desired to have many separated 
bus lanes. The Allee at the west side of the AZM is for 
public transport and local traffic. Parking facilities of 
companies in Randwyck-Noord should be provided by 
companies at their private properties. Nevertheless, 
enough parking places should be present through 
mainly (underground) parking garages. At peak traffic 
days of the MECC the parking facilities are extended by 
a park and ride system in the future. This park and ride 
will be located at the south side of Heugem. Eventually, 
this plan of Ungers and von Brandt is arranged in a 
development plan in 1991, which can be seen in figure 
13 (Gemeente Maastricht, 1991).

Design Ungers and von Brandt
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Figure 14: Green structure, plan Ungers and von Brandt

Source: (Gemeente Maastricht, 1991).
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What can be seen in the design of Ungers and von 
Brandt is that their main goal was to create a coherence 
in the area. In figure 14 can be seen that greenery was 
the most important aspect for pursuing this coherence; 
they used it as a transition between the three determined 
units, but it is also used to guide the main roads in the 
area. Their intention was that greenery must be the 
experience of the area. Remarkable compared to the 
current situation is that in their design the most important 
modes of transport are public transport and slow traffic. 
The influence of these modes are also visible in their 
design; Ungers and von Brandt hided the parking by 
facilitating it in parking garages. Furthermore, the main 
route of the car was around the campus and the center 
of the campus was only used by local traffic. Also, many 
pedestrian and bicycle paths were situated in the area. 
These aspects are shown in figures 15 through 18. In 
conclusion, in the design of Ungers and von Brandt the 
car did not dominate the area and greenery played an 
important role.

Influence of the car
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Figure 15: Route of the car, plan Ungers and von Brandt

Source: (Gemeente Maastricht, 1991).
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Figure 16: Route of the bus, plan Ungers and von Brandt

Source: (Gemeente Maastricht, 1991).
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Figure 17: Route of cyclists and pedestrian paths, plan Ungers and von Brandt

Source: (Gemeente Maastricht, 1991).
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Figure 18: Parking possibilities, plan Ungers and von Brandt

Source: (Gemeente Maastricht, 1991).
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Figure 19: Brightlands campus, current situation

Source: (OpenStreetMaps, 2017).
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As a result of the plan of Ungers and von Brandt, 
currently, the large-scale buildings of AZM, UM, and 
MECC are united in a coherent structure of streets and 
squares. However, their plan is not completely executed; 
the pattern of streets is completed, but several building 
blocks are never built. Simultaneously, there was a shift 
in the importance between modes of transport. While 
Ungers and von Brandt focused on public transport 
and slow traffic in their plan, the focus now is on private 
transport; the car. There cannot be determined if there 
is a relationship between the execution of the plan 
and the shift in transport mode. Nevertheless, the shift 
towards the focus on private transport gives a different 
interpretation of the plan of Ungers and von Brandt. 
Initially, the Allee at the west side of the hospital was 
seen as a main entrance from the south for public 
transport and local traffic. However, with the car as 
dominant mode of transport, this structure becomes 
unclear. The entrance and the width of the Allee can be 
interpreted as a big entrance to the whole area, while 
the Allee ends in a dead-end for cars, but continues 
for public transport. These four lanes give an incorrect 
idea. As a result, the main route for the car around the 
campus, like Ungers and von Brandt intended to create, 
becomes unnoticed and makes the structure even more 
unclear. The routes of public transport and the car are 
shown in figures 20 and 21.

Furthermore, the shift in transport mode together with 
not executing several buildings from the plan of Ungers 
and von Brandt resulted also in empty spaces along the 
Allee which were eventually easily filled with parking 
spaces. Both ideas of Ungers and von Brandt in which 
parking is hided by facilitating it in parking garages 
and creating sidewalks for pedestrians are neglected. 
Besides, the parking spaces by itself create another 
chaotic layer; strict rules determine who is allowed to 

park at certain parking spaces (figures 22 and 23). 
Lastly, many buildings are directed inwards with their 
entrance situated at the parking spaces, there are no 
attractive meeting places at the squares (Gemeente 
Maastricht & Brightlands Maastricht Health Campus BV, 
2014).

Current situation
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Figure 20: Route of the car, current situation

Source: (OpenStreetMaps, 2017).
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Currently, there can be seen that the focus on the car is 
too dominant which resulted in an unattractive campus. 
Despite the greenery that is almost completely executed 
from the plan of Ungers and von Brandt, the center of the 
campus is mainly characterized by a paved appearance 
with many parking spaces (figure 23). Both the routing 
of the car and the classification in parking spaces make 
it a chaotic, unclear area where pedestrians and cyclists 
are pushed aside.

Influence of the car
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Figure 21: Route of the bus, current situation

Source: (OpenStreetMaps, 2017).

Bus on road

Separated bus lane

NS Station

Bus stop 

N



69

Figure 22: Route of cyclists and pedestrian paths, current situation

Source: (OpenStreetMaps, 2017).
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Figure 23: Parking possibilities, current situation

Source: (OpenStreetMaps, 2017).
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Figure 24: Green structure, current situation

Source: (OpenStreetMaps, 2017).
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Figure 25: New development plan

Sources: (Gemeente Maastricht & Brightlands Maastricht Health Campus BV, 2014; OpenStreetMaps, 2017).
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With the current conditions, a new development plan 
is desired by the municipality of Maastricht. Together 
with the province of Limburg, Maastricht University, 
AZM, and the Brightlands Maastricht Health Campus 
BV, the municipality asked the companies Dona 
Stedenbouw, Urban Xchange, and Veenenbos en 
Bosch Landschapsarchitecten to create a new plan for 
Randwyck-Noord. The new plan will replace the plan 
of Ungers and von Brandt from 1991. The aim of the 
plan is to transform Randwyck to a lively and attractive 
campus with interesting meeting places. Besides, the 
campus should represent the important values of the 
area; liveliness, health, innovation, and international 
expression. The area will become an extension of the 
Kennis-As Limburg. In this development plan they 
define a successful campus as an area in which a green 
structure creates coherence between the buildings 
and where parking places are shared by the present 
buildings. Again, the greenery becomes an important 
connecting factor, like Ungers and von Brandt already 
did. Currently, the buildings are ordered in a neutral 
structure of streets with uniform buildings heights 
(Gemeente Maastricht & Brightlands Maastricht Health 
Campus BV, 2014).

The concept of the new developed plan, which is the 
creation of a lively and attractive campus, will be seen 
in the creation of a heart as central meeting place 
surrounded by several sub areas. This heart is located 
next to the hospital, the most central place in the area, 
and consists of public facilities and a green space. 
Besides the green heart, several other aspects will also 
be improved. The first aspect is the transport structure. 
Currently, the car is the dominant mode of transport. But 
there is desired that the identity of health can be seen in 
the preferred mode of transport at the campus; bicycles 
and pedestrians. Therefore, the main route for the car is 

around the campus, and the ambition is to create a traffic 
calming central heart at the campus (figure 26). With 
the focus on pedestrians and cyclists, more meeting 
places are created. The routes of pedestrians, cyclists, 
and public transport are shown in figures 27 and 28. 
The second aspect which will be improved is parking. 
Besides another preferred mode of transport at the 
campus, the amount of cars will also be diminished by 
removing parking places at ground level with providing 
parking at larger distance. As a result, the dominancy 
of the car will be reduced. Nevertheless, towards the 
future, also some parking is facilitated on the campus 
itself by parking garages, which is shown in figure 29. As 
a result of these aspects, the transport structure should 
become clear and the dominance of the car reduced. 
Furthermore, the aspect greenery will also be improved. 
Greenery is used as a structure to create coherence 
between the buildings. This structure consists of a 
green base; grass with groups of trees. This uniform, 
green, public space creates a coherent ground level 
and a campus identity should become visible (figure 
30). Lastly, meeting places are created to improve the 
liveliness at the campus. However, the liveliness will 
also be improved by transforming the closed facades of 
buildings into transparent façades with a clear entrance 
(Gemeente Maastricht & Brightlands Maastricht Health 
Campus BV, 2014).

Design Brightlands Maastricht Health Campus
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Figure 26: Route of the car, development plan 2014

Sources: (Gemeente Maastricht & Brightlands Maastricht Health Campus BV, 2014; OpenStreetMaps, 2017).
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What can be seen in the new development plan is that 
several aspects of the plan of Ungers and von Brandt 
will be reintroduced. For example, the greenery will 
become an important aspect again. Greenery does 
not only function as a connecting element, but it will 
also create a campus identity. Furthermore, the focus 
on slow traffic will be reintroduced. The car is seen as 
undesired transport model and as an undesired visible 
object in the public space. Nonetheless, parking space is 
needed. Therefore, parking garages will be used to hide 
this parking. In conclusion, with this new development 
plan the attempt is to reduce the dominance of the car. 
By improving facilities for other transport modes and 
reducing parking spaces it should become unattractive 
to use the car. The campus profits from this and becomes 
more lively and attractive.

Influence of the car
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Figure 27: Route of cyclists and pedestrian paths, development plan 2014

Sources: (Gemeente Maastricht & Brightlands Maastricht Health Campus BV, 2014; OpenStreetMaps, 2017).
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Figure 28: Route of the bus, development plan 2014

Sources: (Gemeente Maastricht & Brightlands Maastricht Health Campus BV, 2014; OpenStreetMaps, 2017).
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Figure 29: Parking possibilities, development plan 2014

Sources: (Gemeente Maastricht & Brightlands Maastricht Health Campus BV, 2014; OpenStreetMaps, 2017).
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Figure 30: Green structure, development plan 2014

Sources: (Gemeente Maastricht & Brightlands Maastricht Health Campus BV, 2014; OpenStreetMaps, 2017).
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In this analysis the influence of the car over time is 
examined. What can be seen is that the car did not 
always dominate the area. Initially, the focus of this area 
was meant to be on public transport and slow traffic. 
The design of Ungers and von Brandt facilitated and 
emphasized these modes of transport. Also, the car was 
facilitated on the borders of the area. However, over 
time the car appears to be the most preferred mode of 
transport. It is unclear if the not complete execution of 
the plan of Ungers and von Brandt was the consequence 
of this shift in preferred transport mode.

Currently, due to the car, the campus is characterized by 
chaotic organized parking space, unclear infrastructure, 
and pedestrians and cyclists that are pushed aside. 
Towards the future the aim is again to focus on slow 
traffic. By stimulating cycling the healthy identity can 
be enhanced. However, in the development plan is not 
described how this healthy movement is stimulated, 
except for reducing parking space by removing them 
outside the area. Therefore, it is desired to create a 
better transport system in which the dominance of the 
car is reduced not only by removing them from the 
campus. New smart developments in the future can play 
an important role in this.

Comparison
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Figure 31: Freight traffic, current situation

Source: (OpenStreetMaps, 2017).
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Figures 31 through 37 show several aspects of the 
campus in the current situation. These aspects give 
some extra knowledge of the campus which will be useful 
for the design and can be consulted when needed.

EXTENDED ANALYSIS CURRENT SITUATION
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Figure 32: Footbridge, current situation

Source: (OpenStreetMaps, 2017).
Footbridge 
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Figure 33: Buildings of companies which are connected to Brightlands, current situation

Source: (OpenStreetMaps, 2017).
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Figure 34: Entrances to buildings, current situation

Source: (OpenStreetMaps, 2017).
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Figure 35: Function of buildings, current situation

Source: (OpenStreetMaps, 2017).
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Figure 36: Year of construction, current situation

Source: (OpenStreetMaps, 2017).
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Figure 37: Building height, current situation

Source: (OpenStreetMaps, 2017).
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DESIGN BRIGHTLANDS CAMPUS MAASTRICHT
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Figure 38: Main problems of the campus

Source: (OpenStreetMaps, 2017).
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The main conclusion what can be drawn from the 
analysis is that the campus is dominated by the car. 
Figure 38 shows a summary of the main problems in 
the area. These figures show that the appearance of the 
campus is dominated by a chaotic structure of parking 
places which differ in who has access to it, several 
driving directions of cars, and the lack of coherence 
in the area. Besides, the pedestrians and cyclists are 
pushed aside. As a result, the connection between the 
buildings are not visible; there is no ‘campus feeling’. 

This ‘campus feeling’ can be explained by the definitions 
of a campus. There are two types of campuses. The 
first campus is the traditional university campus. This 
campus consists of an area with several buildings 
with facilities related to the university. The surrounding 
is commonly a park. Facilities that can be seen are 
libraries, student dwellings, lecture rooms, and student 
centers. The second type is a modern campus which 
consists of several buildings that belongs to one 
institution. This can be an academic or a non-academic 
institution. Also with this type of campus, greenery is an 
important connecting element (Wikipedia, 2017). 

According to these definitions the Brightlands Maastricht 
Health Campus has already many elements to become 
a campus; there is a university, several companies 
are connected to Brightlands, and the companies are 
related to each other by the aspect ‘health’ as their area 
of expertise. The lack of ‘campus feeling’ can therefore 
be seen in the appearance of the campus with the many 
parking places of the car as main problem. 

Usually, when there is desired to reduce the amount of 
cars, the focus is on shifting towards another transport 
mode like the bicycle, and public transport. However, at 
the moment the developments in autonomous vehicles 

are going fast. Assumptions which are mentioned in 
the literature study show that autonomous vehicles 
will decrease the amount of parking places. Besides, 
the autonomous vehicle will compete with both private 
transport as well as public transport due to the fact that 
there will be no private ownership in vehicles anymore; 
everything will become shared. These promises show 
that the parking space at the Maastricht campus can 
be removed. However, currently, we are in a transitional 
phase. There are tests with the autonomous level 5 
vehicle, however it is unclear when everything will 
become autonomous. Therefore, a design in the 
transitional phase is needed in which all modes of 
transport are included. 

DESIGN BRIGHTLANDS CAMPUS MAASTRICHT

PROBLEM OF THE AREA
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Figure 39: Main problems: car dominancy, unclear traffic structure, pedestrians and cyclists pushed aside
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Figure 40: Assumptions from literature study
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Towards the future several transport modes are able to 
become autonomous, however, some of these transport 
modes still need a parking place which is not desired 
at the campus. Therefore, there will be investigated 
which transport modes there are, how they will develop 
towards the future, and which transport mode is desired 
at the campus in the transitional phase and can easily 
adapt to an autonomous future. For each transport mode 
the travel pattern during commutes, and their needs for 
a parking place will be shown. The transport modes are 
divided in private transport modes in which the vehicle is 
privately owned, and in public transport modes in which 
there is no private ownership of the vehicle.

The first transport mode which is privately owned is the 
bicycle. Currently, the bicycle is an often used transport 
mode. Innovations in this transport mode are the 
electric bike which gives you assistance during the ride 
and raises the speed. The electric bike, which makes 
it possible to bike 25km/h, becomes very popular. Also 
the speed pedelec, which makes it possible to bike 45 
km/h, are emerging. The biggest advantage of these 
innovations is that larger (commuting) distances can 
be done by bike. Also, less parking space is needed 
compared to cars.

TRANSPORT MODELS

Bicycle
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Figure 41: Transportation model; bicycle
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Figure 42: Desired transportation model

Sources: (OpenStreetMaps, 2017; Roads to Rome, n.d.).
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Electric bike: 15 minutes
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Another privately owned vehicle is the car. It is a popular 
transport mode for commutes due to its flexibility and 
its door-to-door service. The travel pattern consists of 
a direct route from A to B. A parking place is needed 
both at home as well as at point B. Besides travelling 
with private cars to work, it is also possible to carpool 
with another person. Nevertheless, the travel pattern 
remains the same; a parking place at home and at work 
is needed. Due to carpool parking places the amount 
of cars at work decreases a little. When the private car 
becomes autonomous, the amount of changes in the 
travel pattern is little. A parking place is needed both at 
home as well as in the area of your work location. The 
autonomous vehicle is able to park itself and therefore 
it is not necessarily needed to have a parking place 
direct at your work, however, a parking space in the 
surroundings is desired.

Private car
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Figure 43: Transportation model; private car Car needs a parking place
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Figure 44: Undesired transportation model

Source: (OpenStreetMaps, 2017).
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Beside the private transport modes, there are also 
several transportation models in public transport modes. 
The first public transport mode is the train and bus. The 
travel patterns of these transport modes are similar 
to each other: a person travels to a fixed point from 
which the train or bus leaves. The train or bus stops 
at defined stops. When the destination is reached, the 
person travels the last miles to its final destination. Also 
in this transport model little changes will be seen when 
the train or bus becomes autonomous. It still leaves and 
ends at fixed points. Nevertheless, when public transit is 
of high quality, it is a good alternative to the car and no 
parking spaces are needed.

Train/bus
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Figure 45: Transportation model; train and bus
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Figure 46: Desired transportation model

Sources: (OpenStreetMaps, 2017; Roads to Rome, n.d.).

Bicycle and pedestrians: 10 minutes
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Another public transport mode is the car which consists 
of several variants. A first variant is the shared car. A 
shared car is managed by an organization which rents 
it to individuals and companies. The shared cars have 
fixed parking places. Examples are Greenwheels, 
ConnectCar, MyWheels and Studentcar. Another 
variant of public cars is one-way car sharing. Again the 
car is managed by an organization. The difference with 
shared cars is that one-way car sharing does not have 
fixed parking places. The car can be used in a certain 
area where it can be parked anywhere. Examples are 
Car2go and Witkar (Ritjeweg, n.d.). The last variant is 
a taxi or a more modern variant Uber. Both Uber and 
taxi have a driver and picks a person up which is not 
the case with shared cars and one-way car sharing. The 
travel patterns of shared cars and one-way car sharing 
are different from a taxi. The variants shared cars and 
one-way car sharing, have the same travel pattern. In 
both variants a person has to travel to the parking place 
of the car from which a person travels to the destination 
where a parking place is needed. The travel pattern of 
a taxi or Uber is different; the car picks up and drives a 
person to its destination. A parking place is not needed.

When these transport modes become autonomous, their 
travel pattern will become the same; the car picks up an 
individual and drives it to its destination. Subsequently, 
the car will drive to another individual or drives to a parking 
place which can be located anywhere. These transport 
modes can be used individually or can be shared with 
other individuals. The size of the car (regular size or a 
minibus) determines how many people can travel with it. 
Therefore, it will become a competitor to both traditional 
public (train and bus) and private transport.

Public car 
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Figure 47: Transportation model; public car

Figure 48: Desired transportation model

Sources: (OpenStreetMaps, 2017; Roads to Rome, n.d.).

Car needs a parking place
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mile and last mile problem can be avoided. Therefore, 
by providing this new possibility to the employees of 
Brightlands and stimulating them to use it, the amount 
of parking places can reduce. 

Nonetheless, for visitors of the area, the minibus is 
not the ideal solution. Also, stimulating visitors to use 
another transport mode is more difficult, because a 
company cannot give them advantages to use a certain 
transport mode. Therefore, a good alternative to the 
private car should be offered. Public transport, like the 
train, and bicycles are transport modes that have a big 
influence on reducing the amount of parking places. 
By making parking very unpleasant, and creating a 
high qualitative public transport network and bicycle 
network, the visitors can be stimulated to use other 
transport modes than the private car. The infrastructure 
towards the train station and the infrastructure of the 
bicycle needs therefore to be improved in order to have 
fast connections to it surroundings which makes the 
transport modes pleasant to use.

In conclusion, public transport (train), the bicycle, and 
shared modes of transport are the desired transport 
modes where should be focused on in the area in the 
transitional phase. By means of these preferences three 
scenarios for a new campus is designed.

Due to the fact that it is unclear when all vehicles will 
become autonomous, and what their impact exactly 
will be, it is important to facilitate every transport mode 
at the campus in the transitional phase. However, to 
reduce the impact of the car on the campus, a design 
in the transitional phase can be used to reduce the 
impact of the car now and in the future. Focusing and 
stimulating certain transport modes determine if mainly 
an autonomous private car will be used in the future 
or an autonomous on-demand car. Therefore, a few 
possible transport modes should be stimulated.  

First of all, the use of a private car is not desired in the 
area. Nevertheless, the car will still be an important 
mode of transport in the area. Not only for employees, 
but also for visitors of the area. However, by stimulating 
other forms of transport, the choice for a private car can 
decline. Instead of a private car, a more desired transport 
mode is the public car; shared cars, one-way car sharing, 
and taxis. When these modes of transport will become 
autonomous, less parking space is needed. However, 
we are in a transitional phase. Currently, these modes of 
transport still need a parking place, nevertheless, when 
cars become shared, less parking space is needed. 
Therefore, there arises an opportunity for Brightlands 
to create a shared mode of transport. By creating a 
minibus that picks up employees of Brightlands, less 
vehicles will need a parking place. This minibus can 
evolve eventually in an autonomous minibus. During 
peak hours this minibus will drive employees from the 
surroundings to this area, while during non-peak hours 
the bus can drive in the area itself and bring people 
within the area to their destination. The advantage of 
this minibus compared to traditional public transport, is 
that employees are picked up at their homes. The firs 

Desired transport models at the campus
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All the three scenarios are based on the focus of public 
transport, bicycle, and shared modes of transport. 
Private transport is not desired and therefore not 
stimulated in these scenarios.

The first scenario is the central axis, which is shown in 
figure 49. In this scenario the central axis divides the 
residential area with the campus. The private car is 
only allowed to drive on the central axis. The campus is 
focused on public transport, shared modes of transport 
and the bicycle. As a result, an area is created in 
which a clear separation between residential area and 
campus arises which is separated with a clear green 
central axis. A park will make a connection between 
these areas. Disadvantages is that the residential area 
is pushed away, the bicycle tunnel should be enhanced 
to a car tunnel, and the accessibility of the hospital for 
emergencies, like the emergency care, decreases.

The second scenario is the central avenue (figure 50). 
In this scenario, the private car is not allowed at the 
campus. This transport mode goes directly to a parking 
garage to change to another transport mode. Shared 
modes of transport, public transport, and the bicycle 
are allowed at the campus. The transition between 
residential area and the campus will be an area with 
small offices in a park-setting. A gradual transition is 
created with this. A disadvantage of this scenario is that 
the existing park will be partially lost.

The last scenario is the double campus, shown in figure 
51. Two circular roads are created which guides the 
main traffic through the area. Again the private car is 
not desired and has to go directly to a parking garage 
to change to another transport mode. Because of this 
an isolated campus is created which is separated from 
the residential area. A park functions as a qualitative, 
green, public transition between the residential area 
and the campus where both areas can profit from. Due 
to the circular roads, a car free zone is created which 
improves the quality of the campus itself. Furthermore, 
the park is connected to a natural area along the Maas 
and a green corridor in the south. The bicycle path is 
connected to the ‘Groen Loper’.

SCENARIOS

Scenario 1

Scenario 2

Scenario 3
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Figure 49: Scenario 1

Source: (Qgis, 2018).
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Figure 50: Scenario 2

Source: (Qgis, 2018).
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Figure 51: Scenario 3

Source: (Qgis, 2018).



121

H

P

P

P



122



123

This last concept, the double campus, has the most 
advantages, and will therefore be elaborated. Still the 
circular roads will guide the main traffic through the area. 
However, a complete car free zone around the hospital 
is not desired due to the need for accessibility of this 
hospital. That is why an overall transportation model is 
needed to create a clear traffic structure at the campus. 
As defined earlier it is desired to stimulate the train, 
bicycle, and shared modes of transport. With this in 
mind the transportation model will consist of an external 
transportation model and an internal transportation 
model.

The external transportation model focuses on the 
transportation modes during commutes. The aim for 
the campus is a decrease in amount of parking spaces. 
To achieve this goal, less vehicles should enter the 
campus which should lead to a lower parking pressure. 
Therefore, the external campus stimulates the use of 
shared modes of transport. This means that not only 
the use of traditional public transport; the train, will 
be stimulated, but also a new form of mobility; the 
minibus will be stimulated. Together with stimulating 
other forms of the public car (shared car, one-way car 
sharing) and the bicycle, the amount of vehicles at the 
campus decreases. Furthermore, the private car will not 
be excluded from the campus, but with stimulating the 
other modes of transport, and reducing the amount of 
parking places, the private car becomes less attractive. 
The parking places are situated on the borders of the 
campus along the circular roads.

As result of this shared mode of mobility more space is 
created at the campus. This space will be used to create 
an isolated campus, and a park as transition between 
the residential area and the campus. The internal 
transportation model focuses on the transportation 

modes at the campus itself. The campus will become 
an area with a higher density with a square structure 
in which the focus will be on health. That is why the 
internal transportation model will stimulate healthy 
movement, which means that cycling and walking are 
the most important modes of transport. As a result, 
inside the circular roads a car free zone is created. With 
the exception of the road along the hospital which is 
needed to give access to vehicles with the first aid as 
destination, the minibus, and the entrance of the parking 
garage for visitors of the hospital. Other motorized traffic 
is not allowed within the circular roads. 

CONCEPT FINAL DESIGN
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Figure 52: New tansportation model campus Maastricht
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Figure 53: Concept final design
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Current situation Transitional phase 1

Transitional phase 2 Future phase

Figure 53: Development phases; from current situation till future situation

Source: (Qgis, 2018).
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The impact of the autonomous vehicles will not directly 
be seen. The car is at the moment the most used 
transport mode at the campus. The built environment of 
the campus is determined by the car and the behavior 
of people is dependent on the car. This means that 
the built environment should change their focus from 
cars to other transport modes, and people’s behavior 
has to change. This is especially important for the 
developments of the autonomous vehicles over time; 
there is predicted that vehicles will not be owned 
anymore. People’s perspective on a private car has 
to change to a perspective where the car is an on-
demand product. For these reasons, the developments 
towards an autonomous future are going to be gradually 
implemented, which can be seen in fi gure 53.

The most important aspect in order to reduce the impact 
of the car on the campus, is to stimulate the use of other 
transport modes. That is why the fi rst developments will 
be seen in replacing the parking places at ground level 
to parking garages, and parking at roof-tops, which are 
adaptable to the future (fi gure 54). Simultaneously, the 
minibus will be introduced. Together with improving the 
infrastructure for bicycles and the infrastructure towards 
the train station, the change in transport modes among 
the uses of the area will be gradually seen. The bicycle 
will get more space at the campus with designated 
paths. Subsequently, the buildings around the square 
will be built and the square gets it shape. When this 
area is developed, the surrounding areas can develop 
further.

A new design for the congress center MECC is already 
been made by cepezed (Cepezed, n.d.). By changing 
the infrastructure in front of the square of the congress 
center, a more gradual transition from the square to the 
park is made. The bicycle path will be directly located 

along the square, instead of the road for cars (fi gure 56). 
Over time the surrounding area can adapt to this design. 
When the amount of parking places around the MECC 
can be reduced, the road at the eastside of the MECC 
can become a bicycle path. Besides, space is created 
for new functions which can be related to the MECC. An 
example is a new Summer Hall which is semi-open and 
semi-closed. The strategy can be seen in fi gure 55.

Other further developments can be seen in the area 
in the northwest. This area will be improved when 
it is connected to the circular road. Also, the area 
in the southeast should make a connection to the 
circular road. Important is that new buildings become 
fl exible. Buildings should be easily adaptable in order 
to give space to other functions, like parking garages 
transforming into offi ces. During these development 
phases a pleasant environment in which people are the 
key factor should be maintained.

DEVELOPMENT PHASES
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Figure 54: Adaptable parking garages
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Figure 55: Strategy MECC
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Figure 56: Changed infrastructure in front of the congress center
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Figure 57: Design master plan

Source: (Qgis, 2018).
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The focus of the master plan will be on the center of the 
area; the inside of the circular road in which the hospital 
and the new square are located. As already mentioned 
in the paragraph ‘development phases’, the surrounding 
areas will develop over time and are therefore not 
included in this design.

MASTER PLAN TRANSITIONAL PHASE
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Figure 58: Connection of footbridges
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The buildings around the square are based on the 
connection with the hospital. For the hospital the 
footbridges at the first level are a very important 
connecting factor. This connection cannot be seen only 
within the hospital, but the footbridges also connect 
the hospital to the university. The buildings around 
the square will elaborate on this. Furthermore, the 
footbridges will also connect the surrounding buildings 
to the ground level; the square. This will not only be 
done by creating a visual connection through glass, but 
also by creating outdoor footbridges and big stairs to 
the square. 

Footbridge
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Source: (Qgis, 2018).



137

The functions of the buildings are related to the health 
aspect of the campus. Offi ces and research areas 
will be developed for companies with health as area 
of expertise. Furthermore, in order to create a lively 
area a diversity of functions is desired. Therefore, also 
dwellings are situated at the square. These dwellings 
function as a student hotel in which furnished rooms will 
be rented. The aim is to accommodate students with 
short stays; from 1 week to 1 year. So, not only students 
at the university of Maastricht can stay here, but also 
students which do training courses in the hospital. 
Besides these dwellings, also a small supermarket, a 
post offi ce, and a primary school and day-care center 
should provide the liveliness in the area. Furthermore, 
at the square a restaurant for the area is situated. 

Buildings
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Source: (Qgis, 2018).
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Besides the buildings, also the square facilitates several 
functions related to the aspect health. From the hospital 
towards the park an imaginary line is created where 
several functions are connected to. First, with the 
restaurant the social interaction is stimulated. An area 
where people visit the restaurant or can sit around the 
pond creates a space for social interaction. Between 
the restaurant and the dwellings, a small introduction to 
the ‘pluktuinen’ is created. The aspect of healthy food is 
seen here by fruit trees and a small vegetable garden. 
Also exercise is stimulated. A sport center is already 
present and outdoor sports will be added to this. A 
football field and a basketball field will improve not only 
the liveliness in the area, but will also stimulate people 
to exercise. A big stair to the footbridge will function as a 
tribune. Besides, also a path for jogging starts in front of 
the sport center. Similar to an idea in the Genneper park 
in Eindhoven, lights will interact with people jogging 
or walking at this path (De Vries, 2017). This path will 
connect the square with the park. Two jogging routes 
are created: one small jogging route around the sport 
center and one that goes to the natural area along the 
Maas.

The transition from square to the entrance of the hospital 
will be a shared space in which the appearance of the 
square will be extended. The road for cars is made 
visible by a guided line, which can be seen in figures 
65 and 66. As a result, the car becomes the guest of 
the area and travels with adequate speed along the 
hospital. There will also be a separate path for bicycles 
which are emphasized by a row of stately trees. The 
‘Groene Loper’ of the A2 will be extended by this bicycle 
path to the south side of Maastricht.

In the park not only the path for jogging can be seen. 
Also the ‘pluktuinen’ are situated in this park. These 
‘pluktuinen’ vary from flowers to fruit and vegetables. 
A pedestrian path will cross these several ‘pluktuinen’ 
which are spread over the park. 

The park will cross over the circular road into the 
campus several times, which will give the road a 
casual effect. In addition, the center of the circular 
road will be a grass-concrete slab where cars can 
move sideways if necessary. This should emphasize 
the park-like characteristics of the park and make the 
road less noticeable. At this road the parking garages 
are situated. These garages will have a green façade to 
hide the need for parking spaces (figure 66).

With all these elements a pleasant area is created where 
the pedestrian and cyclist are the key factor. It will turn 
a campus focused on the car into a pedestrian friendly 
campus in which a coherence is created.

Square Park
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Figure 63: Impression of the square and section of the square
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Sources: (De Sfeerstal, 2016; Tuinen van West, n.d.; De Vree, n.d.; De Vries, 2017).

Figure 64: References ‘pluktuin’ and pedestrian and jogging path park
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Figure 65: Impression of the shared space in front of the hospital
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Sources: (Royal National Institute of Bline People, n.d.; HST, n.d.; Rippe, 2010).

Figure 66: References guided lines shared space, grass-concrete slab circular road, and green façade parking 
garage
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Finally, this research can be concluded with an answer 
to the research question; ‘How will autonomous vehicles 
affect the built environment at the Brightlands campus 
in Maastricht?’

The literature study showed that there are many 
uncertainties among the future of autonomous vehicles. 
Predictions are based on assumptions. One of the 
main uncertainties is that it is unclear when all vehicles 
become autonomous. Some researchers expect that in 
2075 this level is reached, however, some researchers 
state that only autonomous vehicles will never be seen, 
due to regular cars that will stay on the road, and motors 
that are not included in research studies. This means 
that the transitional phase is an important phase.

Furthermore, another important prediction is about 
shared mobility. The assumptions are based on trends 
that are seen today; car sharing and developments 
in autonomous vehicles. Together it is likely that 
autonomous vehicles will become an on-demand 
product. However, studies also show that people who 
almost exclusively use the private car are less likely to 
use shared autonomous vehicles. This means that it is 
unclear if the amount of cars on the road will increase or 
decrease. Therefore, the influence of the car on the built 
environment; how much space is taken by it, might stay 
similar in the future. 

This means that when an area is (re)designed the 
role of the car should be determined. At the campus 
of Maastricht, the car was the cause of an unpleasant 
environment. That is why the impact of the car must be 
reduced. Due to the fact that it is not only a residential 
area, it becomes easier to stimulate other modes of 
transport. Currently, the developments in autonomous 
vehicles are not ended yet. This means that also the 

train and bicycle should be stimulated. However, it is 
a campus with several regular users which makes the 
area controllable what would make it a great place to 
test autonomous vehicles. Nevertheless, shared cars, 
whether they are autonomous or not, will be a good 
addition to the train and bicycle. All of them will reduce 
the amount of cars in the area and the dominancy of the 
car can be reduced. Towards the future, when shared 
modes of transport become autonomous, the easiness 
to use shared modes of transport increases, which can 
make it more attractive. 

In conclusion, for a designer it is important to take in mind 
what the aim of the area is and which transport mode 
is needed with that aim. At the campus of Maastricht, 
shared modes of mobility are desired to reduce the 
amount of cars. When it will become autonomous 
vehicles, it will be easier and more comfortable to use, 
and the use of shared modes of mobility will become more 
attractive. Despite that it is unclear if private ownership 
will disappear, the affect of autonomous vehicles at the 
built environment can be very positive. Parking places in 
areas where it is not desired can be transferred to other 
areas what results in new space for other functions. 
This means that areas can be characterized by human 
aspects instead of a vehicle.

CONCLUSION
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The aim of my design was to improve the campus in 
Maastricht and create a more pleasant environment. The 
autonomous vehicle has a lot of potential to contribute 
to this. Even though there are many uncertainties and 
safety issues, the autonomous vehicle must be taken 
into account already. This means that it is important to 
realize what the role of the car would be in the future in 
order to determine where the car is desired and where it 
is not. The technology can help with achieving this goal.

This is what I tried to do when designing the campus. 
I realized that there are many forms of travelling; not 
only different modes of transport, but also within one 
transport mode. By determining how all these transport 
modes develop towards the future, I was able to identify 
where a car was desired at the campus and where 
not. Nevertheless, it was difficult to predict the future 
of this area while there are many uncertainties in the 
developments. Especially if public transport (bus, train, 
and shared modes of transport) would developed faster 
or private transport (car), and what this impact would 
mean. Therefore, further study on this topic is needed.

Eventually, this design is evolved from the study on 
autonomous vehicles. There are still many aspects in 
my design that I would like to design or redesign to 
improve it. Nevertheless, looking back at this result, 
in my opinion, this design has potential to create an 
attractive campus that is adaptable to the future. 

DISCUSSION
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