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The effect of parking measures in an urban context
As the population of the world continues to grow, as well
as the portion of people living in cities and the number
of privately used cars, it becomes increasingly important
to create an urban environment which is sustainable
and of good environmental quality.

Decision makers and urban planners have a whole
plethora of measures that they can use at their disposal.
One category of those measures is traffic demand
management or TDM for short.

Traffic Demand Management

TDM combines both pull and push measures which can

be used in conjunction to create a more equitable and

sustainable transportation system.

I Pull measures aim to increase the use of mode
choices by improving them; either by appeal
accessibility cost or performance.

| Push measures aim to dissuade particular
behaviour by implementing economic costs or
other measures. These usually raise revenue,
as well as quantify the cost of particular
transport behaviours.

One particular category within TDM is that of parking
measures, which have been in use for quite a while.

Particular parking measure

Parking pricing is the most known example of this. While
decision makers and urban planners are aware of the
tools at their disposal, they are often less certain of their
effects in the setting that applies to them specifically. This
report aims to shed light into that unknown, identifying
the possible reactions that car users may show when
confronted with a particular parking measure.
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By submitting a sample in the population of the city
of Geel to a self-completion questionnaire, data is
gathered regarding their current transport behaviour,
mobility options and reactions to five hypothetical
scenario’s of parking measures.

First an online survey was used by distributing flyers with
a URL, then a paper version was used to obtain a large
enough sample.

This data led to the conclusion that road users indeed
change their behaviour to evade parking measures, and
the reaction to parking pricing is not as strong as a
decrease in the number of available parking spaces.

Use of private car remains popular

Additionally, changing transportation modes, a switch
to public transportation or the bicycle, is not as popular
as continued use of a private car. Different people have
different reactions, but no particular characteristic of
individuals was influential across all distinct hypothetical
cases and strategies.

Included in the recommendations for
decision makers questioning how to shape their urban

report are

environments, as well as a reflection for future research
on the topic.

"The reaction to parking pricing is not as strong
aos a decrease in the number of available

parking spaces."
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Mobility management at Erasmus University
Rotterdam: lessons learnt from policy
implementation and how to move forward

This thesis evaluates the mobility management policy
that was put in place by the Erasmus University
Rotterdam (EUR) in 2011. The goal of the policy was to
see a reduction in car commuters in order to become a
more sustainable campus.

Several policies were put in place. This thesis gives
special attention to the introduction of parking charges
since June 2013. The analysis is based on three years of
data, which is provided by the EUR via surveys in 2010,
2014 and 2016.

The statistical analyses find four factors that predict
car commuting:

| car availability,

| arrival time,

I type of function of the employee and

| number of days one commutes per week.

The perceived accessibility has decreased since 2010,
and there has been a reduction of car commuters by
6.80% points. The introduction of parking fees shows a
decrease in car commuting. Furthermore, an estimation
of the reduction in CO, is made, which finds a total
daily reduction of 1137.8 kg CO, in 2016 compared
to 2010.

The results suggest that the EUR is well on its way to
realise their aim in reduction of employee commuting,
and that future policy measures are likely to be found in
behavioural as opposed to parking measures. Overall,

the EUR has become a more sustainable campus
since 2010.
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Smart mobility: a strategic solution in

urban development

Shared and autonomous vehicles provide municipalities
with a strategic solution in urban development.
Smart mobility can be a game changer in realising
the ambitions of a safe, liveable, sustainable, and

attractive city.

Consider spatial implications of smart mobility

Former policies on mobility however have resulted
in long term undesirable effects. This increases the
urgency for municipalities to already consider the
spatial implications of smart mobility. A lot of research
has been carried out already on the effects of smart
mobility, but these focus only on first order local effects.

To the best of the authors knowledge, no literature
exists on how, where and if the effects of smart mobility
can be used for the restructuring and transformation
challenges of the public space.

The main question of this research is:
“To what extent can autonomous and shared

mobility contribute to the
transformation of the public space and help to

restructuring and

achieve a region’s public ambitions, taking into
account the different mobility scenarios2”

To answer the research question, both a quantitative
and qualitative approach were used. First a conceptual
model was developed using existing literature and
findings out of the expert interviews. Secondly, the
conceptual model was used to develop a mathematic
model in the programming language Python.
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The Python model helped to analyse several large
datasets for the different scenarios. Subsequently, the
Python output was visualised in Tableau. Tableau helped
to analyse and discuss the different research questions.

Reduction of parking capacity

It was found that smart mobility can, depending on
the scenario, result in a reduction of parking capacity
between 0% and 88%. This bandwidth depends on the
market share of shared and autonomous mobility, as
well as on the change in extra kilometres travelled, the
replacement ratio of shared vehicles, and the reduction
of the parking footprint per scenario.

The reduction in parking capacity results in freed up
space, which can be transformed into a new function
and contribute to the restructuring and transformation
of the public space.

How and to what extent smart mobility can contribute
depends on the location and type of parking, the
dynamics of the housing stock, and the policy of
the government.

In urban areas with a dynamic housing stock and a
relatively large capacity of the different types of parking,
smart mobility can contribute the most to both the
development of new houses and the improvement of
the public space.

It can furthermore help to increase the housing density
in urban areas, which has a beneficial effect on car use.

In more rural areas, where the housing dynamic is lower
and where mostly street parking is available, smart
mobility can only contribute to the improvement of the
public space and the atftractiveness of the region.

Smart mobility has shown to have an indirect effect
on the economic, health, social, environmental, and
ecological spatial value.
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Spatial value

How the maximum spatial value can be realised
during a restructuring and transformation challenge,
will depend on the ambitions of the municipality,
the characteristics of an area, but moreover on the
governance of the government.

In order to realise the maximum effect, it should dare
to significantly change its parking policies, while acting
as a facilitator for smart mobility, in which it solves legal
and trust issues, enables innovation and acts as partner
in new mobility businesses.

The research discusses several important limitations,
regarding the method and model. These need to
be taken into account to avoid misjudgements and
over-generalisation of the results.

The limitations regard the scope, the selection of the
experts, the chosen municipality for the deep dive
analysis, the sensitivity of the transition variables, and
the assumptions that had to be made in order to do
the analysis. These limitations give grounds for the
recommendation for further research.

The effect of smart mobility on the road network was
set outside the boundaries of this research, however it
is expected that it will affect the public space.

It is recommended that further studies will be
performed on these effects related to transformation
and restructuring challenges. Furthermore, it is
recommended that future research will analyse the
effects on private parking.

Also, to reduce the uncertainty that exists with the
transition variables, extra kilometres travelled and the

replacement ratio, it is recommended that further
research is conducted on both topics. Finally, it is
recommended that the possible increase of the housing
density is further analysed.
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To plan for accessibility (...) is to focus on the ends rather
than the means and to focus on the traveller rather than
the system: do people have access to the activities that
they need or want to participate in?’ (Handy, 2002, p. 4)

In many countries, there is growing evidence of
transport related social exclusion. This is considered
to have a significant impact on people’s subjective
well-being as it limits their participation in activities
outside the home.

Various studies have identified groups at risk of
transport poverty. These include people living in
peri-urban areas (where the distances to travel are
greater), people on lower incomes (where transport
costs take up a greater proportion of their income)
as well as people with low literacy or who do not
understand the local language.
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Robert Wood Johnson Foundation (2017)

Arguably, transport poverty only occurs when transport
disadvantage (not having access to a car) and
social disadvantage (low income) overlap. Therefore,
in areas where these two disadvantages are more
likely to overlap, the risk of transport poverty is
expected to be greater. In the Netherlands concerns
have been raised about the high cost and length
of journeys to work, school or hospital for several
peri-urban neighbourhoods.

Other factors exacerbating transport poverty include a
lower density of facilities and a poorer public transport
network which can make people more dependent on
private car use to access key activities. One of the
peri-urban areas where signs of transport poverty have
been observed is The Hague Southwest.
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The research included a literature review, desk research
as well as interviews with experts and residents.

The Capabilities Approach was adopted as a technical
tool which is gaining attention when considering
issues related to mobility injustice. This approach
focuses on individuals’ opportunities to access
valued activities (capabilities) rather than focusing on
realised behaviour.

Everyday mobility experiences can be used as an
analytical tool to describe the relationship between
mobilities and capabilities. In other words, the tool
creates an understanding of how mobility contributes
to or impedes individuals’ opportunities to access
valued activities outside the home, and thereby affects
their well-being.

The focus on everyday mobility experiences and
capabilities contributes to a deeper understanding of
the nature of the problem from the perspective of a
group for which very little is currently known. This is
considered to be essential information for designing
effective solutions and policy instruments to address
mobility injustice relevant to accessibility.

Recommendations for urban planners include:

| a top-down approach to ensure a basic
minimum level of accessibility;

| a bottom-up approach, including consultation
with residents and experts, to make use of
existing local knowledge and experience.
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